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INTRODUCTION
TO RESOURCE APPEIIDIEES

FOR THE GOAT SQUEEZER TTMBER SALE PROiIECT
FTNAL EIWTRONMENTAIJ IMPACT STATEMENT

The following resource appendices are a part of the Goat Squeezer Timber
Sale Project, FErS, which has been bound separately. The ID Team members
prepared the resource appendices; the discussions include citations from
other sources such as research documents, environmental assessments, etc.
The lengthy Eechnical discussions of methodologies, research, monitoring,
baseline studies, analyses, etc., completed by the rD Team are presented
in these appendices. The information in the appendices would need to be
utilized for any scientific, technical, or Iegal review.
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TNTRODUCTION

In order to address direct,
indirect, and cumulative effects on
a landscape 1evel, the analysis must
incorporate past, Present, and
future actions within Ehe analysis
area. The following activities are
located within the Goat Squeezer
environmental-analysis area for
vegetation on Swan Riwer State
Forest. The enwironmental analysis
areas for watershed, wildlife,
soits, and fisheries are smaller in
size and encompass an area specific
Lo those disciplines.
DNRC TIMBER SALE AND ROAI)
PROiIECTS

State timber sales where
environmental analyses have been
completed and sale activities have
begun or have been comPleted:

- South Wood Timber Sale EIS
(completed in 2OA2)

- Small Squeezer Timber Sale
(Checkl ist Environmental
Assessment [EAC] ) completed in
1999

- Sma1l Squeezer II Timber Sale (EAC

completed in 2000)

- High Blow '02 Salvage

- Soup Creek Salvage

- Multip1e small salvage Permits
have been sold over the last
severaL years. The Project file
contains a list

State timber sale proPosals wj-th
environmental reviews in progress :

- old Whitetail Timber Sale Project
Proposal (currently on hold)
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- Napa Lookout Permit
- Big Blowdown Salvage

The proposed Lost Cilly Soup Timber
Sale Project is identified on DNRC's
3-Year Listing as Lhe next potential
projecE for Swan Ri.ver State Forest,
but, as yet, has no initial proposal
or proposed action. The potential
project has not been scoped;
therefore, DNRC has not initiated a
preimpact study on this proposal.

SWAI{ VALLEY GRTZZLY BEAR
CONSERVATION AGREEMENT

Beginning in December L994, DNRC
participated in the development of
the SVGBCA with the United St,ates
Fish and Wildlife Service (USFWS),
Flathead National Forest (FNF), and
PIum Creek Timber Company. The
SVGBCA seeks to cooperatively manage
grizzly bear habitaL in Swan Va11ey,
where intermingl ed- ownership
patterns and differing land-
management objectives complicate
habitat management for a species as
wide ranging as the grizzly bear.
The USFWS evaluated the SVGBCA in an
environmental assessment (EA) and
found that implementing the
management guidelines in the
agreement would not negaLively
impacL grlzzTy bears (USFWS 7995).

The Goat Sgueezer Timber Sale
Project area is within the
conservation area delineated in the
SVGBCA and complies with its
guidance.

GOAT SQUEEZER TIMBER SAIE PROJECT

APPENDIX A

IIST OF RELATED ENVIRONMENTAL REVIEWS



OTHER ACTIVITTES

Reciprocal access agreements with
Plum Creek Timber ComPanY that maY

affect resources in the Goat
Squeezer Timber Sale Project area
include the Van Peak Road in Section
36, T23N, R17W.

DNRC is requesting from USFS

permanent access through the Forest
Road and Trail Agreement across
Section ]-7, T23Ni R1-7W (FR 554 and
other USFS connector roads) and
Section 5, T22N, R1-7W (FR 9758).

Another activity on adjacent
ownership that may affect resources
within Ehe Goat Squeezer Timber Sale
Project area is ongoing logging on
land owned by Plum Creek Timber
Company.

Page A-2 List of Related Environmental Revlews - Appendix A
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The foll-owing stiPulations and
specifications are incorporated into
all action afternatives to mitigate
the potential effects on resources.

. Management standards of the SMZ

Law (75-5-307, MCA) are
implemented. SMZs would be
delineated where theY occur
within or adjacent to harvest
areas Lo protect areas adjacent
to streams or ]akes to maintain
water quality. In addition,
ground-based eguiPment is
restricted to 50 feet from all
wetlands and ponds or to
Iocations above sloPe breaks if
Lhey exist within 50 feet of
the edge of a wetland or Pond.

o Brush would be removed from
exlsting road prisms to aLlow
effective road maintenance.
Improved road maintenance would
reduce sedlment deIivery.

r Equipment leaking fluids woufd
not be permibted to operate at
stream- cross ing construction
sites .

o The contractor would be
responsible for the immediate
cleanup of any spills (fuel,
oi], dirt, etc. ) that woul-d
affect water quality.

r Culvert sizing for a1f road
projects would be for at least
a sO-year flood event, as
recommended by a DNRC

hydrologist.
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INTRODUCTION

The stipuLations and specifications
for Action Alternatives B and C were
identified or designed to Prevent,
or reduce, the Potential effects Lo
the resources considered in this
analysis. In part, stipulations and
specifications are a direct result
of issue identification and resource
concerns. This section is organized
by resource.
Stipulations and specifications that
apply to operations required by the
contracE and occurring during the
conLract period will be contained
within the Timber SaIe Contract. As
such, they are binding and
enforceabl-e. Project administrators
enforce stipulations and
specifications for all activities
relating to the Project that maY

occur during or after the contract
period.

GOAT SQUEEZER TIMBER SALE PROJECT
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. Stream crossings where cufvert
remova]s and instal-fations are
planned would have the
following requiremenLs, as
needed, to proLect water
quality and meet BMPs:

Fil-ter-fabric fences would be
in place downstream Prior to
and during culvert
instal-1ation.

- Diversion channels would be
consLructed and lined with
plastic to diverL streamflow
prior to any in-channel
operations.

r Planned erosion-control
measures include:

- grade breaks on roads;
surface-drainaqe devices on
roads;
slash-filter windrows; and

- grass seeding.

lncluded in the project ProPosal
are the following pertinent
recommendations of the FTathead
Basin Forest Practices, Water
QuaLity and Fisheries Cooperative
Program FinaL Report, 'June 1-99J-.

The following numbers corresPond
to the numbering of
recommendation items contained
wi-thin the aforementioned
documenL, included in pages 154-
'J-62 of the FinaL Report.

l-. BMPS are incorporated into the
project deslgn and operations of
the proposed project.
2. Riparian indicators would be
considered in Lhe fayout of the
harvest units.
3. Management sLandards of the
SMZ are used in conjunction wiLh
the recommendations of the studY.

4. The BMP audit process woul-d
eontinue. Thi-s sale would like1Y
be reviewed in an internaf audit
and may be randomly chosen as a
Statewide audit site.

7. SMZg wouLd be evaluated as
part of the audit process.

12. Watershed-leve1 planning and
analysis are completed. Logging
plans of other agencies and
private companies are used.

14. DNRC is cooperating with DFWP

on Lhe further study of fish
habj-tat and populaLions for Goat
and Squeezer creeks.

l-5. DNRC would use the best
available methods for logging and
road building for this project.
16A. Existing roads are ful1y
utifized for this proposal and
broughL up to BMP standards.
168. DNRC utilizes BMPs,
transportation planning, and
logging system design to minimize
new road construction.
17. DNRC contracts wit.h DFWP to
obtain species composition,
spawning inventory, and spawning
habitat quality for Goat and
Squeezer creeks. DNRC's
mitigation plan for roads fits
all recommendations for
"impaired" streams. Using
"worst-case scenario" criteria
provides for conservative
operations in t,his proposal .

18. Provisions in the Timber Sale
Contract address BMPs, which are
rigidly enforced.
20. Planning for the long-term
monitoring of Goat and Squeezer
creeks, as well as other streams
on Swan River State Forest.

29-34. DNRC has cooperated wit.h
DFWP to continue fisheries work.
DNRC would continue t,o monitor
fisheries on Swan River State
Forest in Lhe future as fundinq
allows.

o Al1 action al-ternatives would
meet the intent. of the SVGBCA.

Page B-2 Stinulations and Specifications - Appendix B



Grass seed roads and landings
to revegetate with Plant
species less palatable to
grizzly bears to discourage or
minimize the potential for
bear-human confficts.

ConLractors are reguired to
haul or sLore garbage in a safe
place so bears wouLd not be
attracted to the area.

No logging camps are al-lowed
within the sale area.

r The Forest officer would
immediately suspend activities
directly related to the
proposed action to Prevent
imminent confrontation or
conflict between grizzlY bears
and humans, or oLher Lhreatened
or endangered species and
humans.

. contracLors woul-d be prohibited
from carrying firearms onto
cfosed roads while working
under contract.

o when possible, healthy trees
Ehat are noL big enough to be
harvested would be retained to
provide screening.

wol,vEs

contract provisions would protect
any wolf den or rendezvous site
within the gross sale area that
may be discovered during
implementation of this ProPosal.

BIG GAI4E

The purchaser is authorized to
enter the project area with
motorized vehicl-es onlY for
purposes related to the
performance of the contract.
Road use is rest,ri-cted to
nonmotorized transPortation
beyond any road closure for anY
other purpose. MoLorized vehicfe
entry for purposes other than
contract performance, such as
hunting or transporting game
animals, would be considered in
trespass and prosecuted to the

ful-lest extenL of the 1aw (ARM

4s-6-203).

WILDLIFE TREES AI{D SNAG
RETENTION AIID RECRUITMEIflT

o Snag-retention guidelines wou]d
retain at l-east the minimum
mean number of snags (greater
than 15 inches diameter at
breasL height tdbhl ) per acre
that are occurring on uncut
plots (by habi-tat-t)pe group),
as reported in Harris (7999).

o A11 ponderosa pine and western
larch snags 21 inches dbh and
greater would be retained. If
more snags are needed to meet
Lhe Harris (7999) requirements,
the next largest ponderosa Pine
and western larch snags would
be retained. If these species
are lacking, other species
could be substituted.

r fn addition to these retention
requirements, all cull- trees
would be left standing. CulI
ponderosa pine and wesLern
larch can be counted toward
meeting the snag requiremenLs,
but other species cannot.

VISUALS

o Damaged residual vegetaLion
would be slashed.

o The size and number of landings
would be limited; the location
would be away from main roads
when possible.

o Disturbed sites along road
rights-of-way would be grass
seeded.

o When possible, healthy trees
that are not big enough to be
harvested would be retained.

CUI,TURAL RESOURCES

. A conLract clause provides for
suspending operations if
culturaf resources are
di-scovered; operations maY onlY

coaL Squeezer Timber Sale Project Page B-3



resume when directed to do so
by the Forest Officer.

. A DNRC archaeologist conducted
a review of the Project'

SOILS

COMPACTTON

Logging equipment would not
operate off forest roads un1ess
soil moisture at 6 inches is
less than 20 percent, soil
frozen to a depth of at least 4

inches, or snow cover is a
minimum depth of l-8 inches.
These conditions usualJ-Y
prevent sol1 comPaction,
rutting, or displacement.

Existing skid traiLs and
landings would be used when
their design is consisLent wiLh
prescribed treatments and theY
meet current BMP guidelines.

The logging foreman and sale
administrator would agree to a
skidding plan prior to
operating equipment.

The density of skid trails in a
harvest area would not exceed
20 percent of the total area in
a harvest unit.

SOTL DTSPLACEMEIW

Convent ional ground-based
skidding equipment woul-d not be
operated on slopes steePer than
40 percent. Soft-tracked
yarding has less impact than
conventi-onal tractor skidding
on slopes up to 55 Percent.
Cab1e yarding would be used on
the steeper slopes.

Slash piling and scarification
would be completed with a dozer
where slopes are genLle (1ess
than 35 percent) . Slash
treatment and site PreParation
would be done with an excavator
i-n areas where soils are wet
and slopes are steePer, (uP to
EE narnonl. )

EROSTON

. cround-skidding machinery woul-d
be eguipped with a winchline to
limit equipment operations in
wet areas and on steep slopes.

r To reduce surface erosion,
roads used by the purchaser
would be reshaped and the
ditches redef ined following
llqa

o Drain dips and gravel would be
installed on roads, as needed,
to improve road drainage and
reduce mainLenance and erosion,

. Some road portions would be
repaired and upgraded to
standards that reduce erosion
potential and mainLenance
needs.

. The prompt and timely
appLication of certified weed-
free grass seed and fertilizer
would be applied to all newly
constructed road surfaces and
cut-and-fil1 slopes, as well- as
any existing disturbed cut-and-
fill slopes and landings
immediately adjacent to open
roads. This would be done to
stabllize soils and reduce or
prevent the establishment of
noxious weeds and would
include:

seeding aff road cuts and
fills concurrently with
constructlon;

- applying a "quick cover" seed
mix at culvert instal-Lation
siLes within 1 day of work
completion; and
seeding al1 road surfaces and
reseeding culvert-
installation si-tes when the
final blading is completed
for each specified road
segment.

. As directed by the Forest
officer, water bars, loggi.ng-
slash barriers, and temporary
cufverts woufd be instal-led on
skid trail-s where, based on

Page B-4 Stipulations and Specifications - Appendix B



ground and weather conditions,
erosion is anticiPated. These
erosion-control features wou]d
be mainLained and PeriodicallY
inspected throughout the
contract Period, or extensions
thereof.

. To prevent individual or
cumulative effects during
burning oPerations, burning
would be done in comPliance
with the Montana Airshed GrouP
reporting regnrlations and anY
burning restrictions imPosed in
Airshed 2. This would Provide
for burning during accePtable
ventilation and disPersion
conditions.

o To reduce effect.s from burning
operaLions:

- Dozer, excavator, landing,
and roadwork debris would be
piled clean of dirt and duff
to aflow the Piles to burn
hotter and with less smoke.

Burning would be done in the
spring or fall when
ventilaLion is good and
surrounding fuels are wet.

- The Forest Officer maY
reguire that Piles be covered
due to the higher relative
humidity during sPring and
falI. Covered Piles are
drier, ignite easier, burn
hotter, and extinguish
sooner. This would reduce
dlspersed unentrained smoke.

r The number of piles to burn
would be reduced bY leaving
large woody debris in the
harvest units.

Appropriate Protection measures
would be done so sensitive Plant
populations would not be
disturbed. RiParian areas near
proposed harvest units would be
protected bY marking SMZs and

isol-ated wetlands. No harvestlng
is planned in SMZs, wetlands, or
near springs on localized
features. If sensitive Plant
populations are found, Lhe
appropriate habitat area would be
excLuded from the harvest units.

To further limit Lhe
possibilities of spreading weeds,
the fol-lowi-ng integraEed weed-
management mitigation measures of
prevention and control would be
implemented:

o A11 tracked and wheel-ed
equipment are reguired to be
cl-ean of noxious weeds Prlor to
beginning project oPerations.
The contract administrator
would inspect equiPment
periodically during Project
implementation.

o The prompt revegetatlon of
disturbed roadside sites would
be required. Roads used and
closed as parL of this ProPosa1
would be reshaped and seeded.

o Surface blading may be reguired
on roads affected bY the
proposal to remove weeds before
the seedset stage.

o Herbicide applicaLion, as
designated by the forest
officer, may be used to control
weeds along roads that access
Ehe tirnlcer sal-e area.

To reduce risks to aguatic and
terrestrial resources, the
following would be reguired:

A11 herbicides would be aPPlied
by licensed applicators in
accordance with laws, rules,
and regulations of the State of
Montana and Lake CountY Weed
Dlstrict.
A11 applications woul-d adhere
to BMPs and the herbicide's
specific label guidelines.

coat Squeezer Timber Sale Project Page B-5



Herbicide applications woufd
not be general, but site
specifle to areas along roads
where noxious weeds grow. A11
no-spray areas would be
designated on the ground before
applications begin.

Herbieides would not be aPPlied
to areas where relief maY

contribute runoff directlY into
surface water.

Herbicides would be aPPlied on
ca1m, rainless daYs Lo limit
drift and the PossibilitY of
the herbicide moving off the
road prisms.

Page B-5 Stipulations and Specifications - Appendix B
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Timber harvesting may reduce
habitat for sensitive plant
species.

Current covert)pes may be adjusted
where Ehey do not agree with the
historic or appropriate stand
conditions.

. Harvesting could remove or change
attributes of old-growth stands on
Swan River State Forest.

BACKGROIIIID

The SFLMP directs DNRC to take a
coarse-filt.er approach to
biodiversity by favoring an
appropriate mix of stand structures
and compositions on State land (DNRC
L996). To implement a coarse-filter
approach and meet SFLMP directives,
landscape analysis techniques were
used to determine an appropriate mix
of stand structures and
compositions, including forest

covert)pe
representation, age-
class distribution,
and structural
characteristics .

A}IALYSIS METHODS

The analysis wil-l-
compare the desired
stand conditions that.
DNRC believes to be
appropriate for the
site with current
stand conditions and
changes caused by
each action
aLternative.
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This section will- provide a detailed
description of the present
conditions of the forest and address
the potential effects of the
proposed alternatives related to the
following issues:
r Populations of Douglas-fir beetles

may increase and potentially cause
continued mortality if timber
harvesting does not occur within
infected or high-risk tree stands.

. Dense, overstocked stands might
l-ead to decreased health, vigor,
and productivity of shade-
intolerant species (western larch,
ponderosa pine, western white
pine, Douglas-fir) due to
competition from shade-tolerant
species (grand fir, Engelmann
spruce, subalpine fir, western red
cedar) .

Goat Squeezer Timber Sale Proiect Page C-L



lnventory data from the L930s was
used in Losensky's 1993 analysis to
provide an estimate of the age cl-ass
distribution by covertlpe for
Montana's forests pre-European
settlement, prior Eo fire
suppression and extensive logging.
Losensky (L997) worked with DNRC to
complete an analysis for Ehe enti-re
State. Some vegetation t)pes
specific to that work are i-ncluded
in this analysis.
The information used to assign
covertlpes is currently present in
the SLI database for Swan River
State Forest. Maps and spreadsheets
of the information used in the
analysis are in the project file.
Copies of the information are
available at the Swan River State
Forest office.
A}IAI,YSIS AREJA

The analysis area is looked at on 3

scales: the Upper Fl-athead Valley,
the Swan River State Forest
management b1ock, and the project
area. Each leve1 is l-ooked at
because of the connection between
them. The project is within the
State forest and directly affects
the timber base and other attributes
at the forest-management Level.
Swan River State Forest is part of
the 333C ctimatic regime, which is
associated with upper FLathead
Valley. This means the area is
typically under the same weather
infl-uences, which is reflected in
forest vegetation and age classes.
It is important to consider each
level because activities at 1 scale
can have inf luences at al-l- scal-es.

. Upper Flathead Valley - Historic
conditions refer to tshose from
Climatic Section 333C of the Upper
Flathead Valley (Losensky 7997) -

For this analysis, the historic
conditions for Cl-imatic Section
333C relate only to forest
covertlpes and age-cfass
distributions.

r Swan River State Forest management
block - Current and appropriate

conditions were analyzed on the
scale of the entire Swan River
State Forest, based on the Swan
River State Forest SLf database
file.

o Project area - Within the project
area, the stands proposed for
harvest entry will be analyzed by
harvest unit for each alternative.

Analyses wiLl use both the Swan
River State Forest management bfock
and the project-Ievel analysis area
throughout.
The SLI database is updated on an
annual basis to include information
corrections discovered in the field
on a stand-fevel basis or to cover
scheduled changes where harvest,ing
activities have taken place. This
update process provides DNRC
foresters with the best available
data for the required analysis on
proposed management activities.
Where ongoing and future timber
sales have not yet received a
postharvest inventory, probable
effects are taken into consideration
to address cumulative impacts in
each analysis area. The display of
effects will show the trends in
covert)pe conversions and age-class
distributions.
Within the analysis area, 2 other
timber sales have been completed and
l- is in progress concurrently with
the analysis of this sale. The
estimated effects of this project on
coverL)rpes, age-c1ass distributions,
and old growth stands will- be
considered with the Smal-l- Squeezer,
Small Squeezer If, and South
Woodward timber sales in a
cumulative-effects analysis for Swan
River State Forest. Many salvage
operations have taken place over
several years and have reduced the
number of large, sound snags across
both the project area and Swan River
State Forest. In sEands of past
salvage operations, the composition
has been altered in the form of
numbers and species of large snags.
The structure of these stands is

Page C-2 Vegetation Analysis - Appendix C



also affected by the partial removal-
of the snag component.

EXISTING VEGETATION

The existing vegetative tlpes on
Swan River State Forest and within
the project area are a result of
various site factors, fire regimes,
and past management practices.
STTE FACTORS

Site conditions vary depending on
their geographic, physiographic, and
cl-imatic factors. These conditions
include features such as:

soil t1pes,
aspect (siues proposed for
harvesting have a south, west,
southwest, and northwest
exposure) ,

- position on the landscape (the
coat Squeezer Timber Sal-e Project
area is mainly located on t,he
valley fl-oor and lower slopes of
the Swan Range)

- growing seasons, and

- moisture avail-ability.
These variables were combined to
develop the habitat-type
classifications used to describe
successionaf development and timber
productivity, among other things
(Pfister eE a7, L977) .

Forested stands within the project
area were categorized using Fischer
and BradTey's flre groups. Forest
habitat t)pes were assigned to 10
fire groups based on the response of
the tree species to fire and the
roles these tree species take during
successional stages (Fjscher and
Bradley, 1-9871. The fire groups are
also Linked to the dominant weather
associated with stand habitat t)4)es.
Within the coat Squeezer Timber Sale
Project area, 75 percent of the
habitat t)pes are in the moderately
cool and moist habitat-t)ape group,
which include some grand fir,
Engelmann spruce, and western red
cedar habitat t)pes. Seventeen
percent of the habitat tlpes are in
the moderaEely warm and dry habit,at-

t)T)e group, which incl-ude the
majority of the Douglas-fir habitat
t)pes. Five percent are in the coot
and moist habitat-t)G)e group, which
includes t,he subalpine fir habitat
type. The remaining percentages
vary from wet to moderately cool and
dry habitat-t1pe groups, which
incLude some Engelmann spruce,
Douglas-fir, and grand fir habitat
E)pes.

Forest productivity is rated
moderate to high on these sites.
These sites are predominantly
occupied with Douglas-fir, western
larch, lodgepole pine, ponderosa
pine, grand fir, and Engelmann
spruce, with scattered
representations of western red cedar
and subalpine fir.
FTR:E REGTMES

Since the 1"930s, fire suppression
has affected the stand structures in
Swan River State Forest. This
unmeasured effect is caused by
suppressing lightning-caused fires
that, prior to modern intervention,
would have been infLuenced only by
weather and climatic factors. These
unsuppressed fires may have resulted
in stand-replacing events when wind,
drought, and high temperatures
combined to form high-intensity
burning conditions. Such conditions
occur during summer drought periods
in western Montana.

There has been no large-sca1e fires
recorded in the project area since
the late L800s, though evidence
shows signs that fire did occur in
these areas by the presence of fire
scars on trees, char pieces, and
encroachment of shade-toleranL
species under an older dominant
canopy. In the more recent past,
smal-ler-sca1e fires, such as spot
fires (e.g., 20 feet by 20 feet in
size), and fires up to 3,000 acres
have occurred in the Goat Creek
drainage. These fires were
suppressed and not all-owed to burn
under natural conditions.

Goat squeezer Timber Sale Project Page C-3



Habitat t)pes have also been grouped
to indicate the severity and
frequency of wiLdfires that
historically may have occurred on a
site (Fischer and BradTey, 1-987).
The majority of the proposed harvest
uniEs (75 percent) are in Fire Group
11; the next highest percentage are
in Fire Group 6 (L'7 percent), and
then Fire Group 9 (5 percent).
Fire Group 11, which is described as
warm, moist grand fir, western red
cedar, and western hemlock habiEat
tlpes, is the dominant fire regime
in the project area.
Stand-replacing fires are estimated
to have occurred every 50 to 200
years. Less severe fires 1ike1y
occurred more often and in broad
locations, which would have helped
maintain relict seral stands.
ReIict stands contain large trees
thaE have survived fires of lower
intensity; these rarely develop into
true shade-intolerant stands due to
the frequency of fires.
Fire Group 5 is a common fire regime
in the project area. It is
described as a moist Douglas-fir
habitat type. Prior to European
settlement, this group was a fire-
maintained open forest. A typical
fire interval ranged from 15 to 40
years, which maintained an open
foresE and kept brush at low leve1s.
The frequent fires would favor
western larch and ponderosa pine
over the Douglas-fir habitat tlpe.
Also, common to this tlpe of regime
are stand-replacement fires that
favor lodgepole pine.

Fire Group 9, a moist, lower
eLevation, subalpine fir habitat
type, is afso represented in the
project area. Past studies show an
average fire-free interval- of 3O

years, with extremes of 1-0 to 100
years. The dominant representation
of ponderosa pine, western larch,
and Douglas-fir may account for the
high fire frequency. Due to the
moisture content of these stands,
moderate to severe fires may have
been restricted to brief periods in

the summer. Fl-are-ups may have
caused openings that couLd have
allowed the establishment of seral
species.

PAST MATIAEEMEI{:E ACTTVTTIES

Past inventory records show that
timber harvesting has occurred in
the project area beginning in the
early 1950s.

The fol-lowing information perLains
to timber sales in and adjacent to
the Goat Sgueezer Timber SaLe
Project area between l-950 and 2002:

. Most of the harvesting in the
project area occurred in the
flatter areas east of Highway 83
at the base of the Swan Range.
Regeneration harvests were
conducted in harvesL units 20
acres and larger belween l-950 and
1970. The majority of the sale
units have regenerated and are
well- stocked with a variety of
sapling-/pole-sized tree species.
Seedtree and clearcut harvesting
between L970 and L992 have created
10- to 150-acre openings that have
densely regenerated with 5- to 40-
foot trees. Since the 1-950s,
ongoing salvage harvesting has
taken place throughout the low-
elevation areas.

r Stands in the va11ey bot.tom were
primarily har-vested with clearcuE/
seedtree prescriptions beginning
in the 1950s. These stands have
regenerated to a variety of
species that include western
larch, Douglas-fj-r, western red
cedar, western white pine, and
grand fir. The regeneration is 15
to 30 feet tall and well-stocked
to overstocked in most stands.

r Timber harvesting on adjacent Plum
Creek Timber Company land is
ongoing in Sections 3, 5, 7, 9,
15, 21, 23, 27, 29, 33, and 35,
T23N, R17W. Most st,ands have been
harvested using various treatment
methods. Clearcut, seedtree, and
selective harvest methods have
tlpically been applied to hundreds
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of contiguous acres, creating
abrupt, straight edges that fol-low
ownership boundaries along section
l-ines .

COVERTYPE REPRESENTATIONS FOR THE
ATIALYSTS AREA

I'AIDSCAPE IJBVEL (COARSE FILTER)

FIGURE C-l illustrates the
percentage of forested ground
occupied by a particul-ar covert)pe.
The comparisons shown include the
Upper Flathead Va11ey Climatic

EIGURE C-T

CURRM CWERTY9E t OF TEE

SN RIVER STATE FOREST MYSIS MU

Section historic data and the
current and appropriate conditions
on the scale of Swan River State
Forest.
Data indicates that mixed-conifer
stands are currentfy overrepresented
in reference to conditions that DNRC
has identified as appropriate by
using historic data at the cfimatic-
section leve1. The data is adjusted
for Swan River Stsate Forest
conditions by analysis of the SLI.
Many species that make up the mixed-
conifer covert)G)e are shade tolerant
and increase in the species
component of stands as the interval-
between disturbances, such as
wil-df ire, is lengthened. The
subalpine fir, lodgepole pine, and
ponderosa pine covertlpes are also
slightly overrepresented.
The western larch/Douglas-fir and
western white pine covert)T)es are
currently underrepresented on Swan
River State Forest in reference to
desired, or approprlate, covert)rpes,
but each for different. reasons.
Western larch and ponderosa pine are
not shade LoleranL, and Douglas-fir
is l-ess shade tol-erant than Lrue
firs. Shade-tolerant species
(Engelmann spruce, grand fir,
subalpine fir, etc.) are encroaching
to make up the mixed-conifer
covert)pe. Douglas-fir, ponderosa
pine, and western larch have
historically been perpetuated
through fairly intensive
disturbances, such as wildfires, and
when maEure, are more resistant t.o
fire mortality than other specJ-es.
Lack of moderate-intensity and
stand-replacing fires since the
advent of fire suppression, along
with the normal temporal and spatial-
variation in fire occurrence, have
combined to increase the development
of mixed-conifer stands within the
western larch/Douglas-f ir covert)4)e.

Western white pine has decl-ined
dramatically as a component of the
species mix in which it historically
occurred on Swan River state Forest.
The primary cause is white pine

covlas9t t arsrcRrc UDPIR rurElE VELIY

1t
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IMC
trWL/DF
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bList.er rust, a disease caused by
Cronartium ribicoLa, a nonnative
fungus. This pathogen was
introduced into western North
America in the early 1900s and
quickly spread across the native
range of western white pine. In
addition to mortal-ity caused by
white pine blister rust, extensive
harvesting and fire suppression have
al-so contri-buted to the reduct.ion in
the white pine forest type (Fins et
al-. 200J-). Loss of white pine has
resulted in a conversion of most of
the historic white pine covert)4)e to
a mixed-conifer covertype, dominated
by mid- to late-sera1 species such
as grand fir, Douglas-fir, western
hem]ock, and western red cedar
(By7er and Hag7e, 2000). However, a
long-term breeding program, in place
since the 1950s, has sel-ected
naturally occurring rust-resistant
genes from within the native western
white pine (Binghan 7983). The
result has been the avail-ability of
rust-resistant. western white pine
planting stock (Fins et af. 2007).
This stock is not immune to rust
infect.ion, but are infected and
kil1ed less frequently than natural
regeneration and toferate infecti-ons
better when they do occur. Rust-
resistant western white pine has
become the basis for the resEoration
of western white pine (Fins et a7.
2001) -

The restoration of ponderosa pine is
an objective of this timber sale.
Due !o nearly a century of fire
suppression, these stands are
developing a dense understory,
primarily Douglas -fir, resulting in
sparse regeneration of ponderosa
pine and an apparent foss of vigor
in the oversEory ponderosa pine due
to the combined effects of
competition and drought.. This loss
of vigor makes ponderosa pine more
vulnerabl-e to attack by various
species of bark beetles (Paine and
Baker, 7993). In addition, the
development of the Douglas-fir
understory has 1ike1y led to an
increase in ]evels of Armillaria

root disease inoculum. Ponderosa
pine is considered moderaEely
susceptible to infection and damage
by Armillaria root disease on most
sites, while Douglas-fir is
considered highly susceptible
(Hodfield et al. 7986). However,
increasing evidence of root disease
in the more susceptible Douglas-fir
makes it more 1ikely that Armillaria
root disease will be abfe to
overwhelm the large-diameter,
overstory ponderosa pine,
particularly when they are already
stressed by drought and dense
understory competition. In fact,
Armillaria root disease is already
killing scattered individuals of the
large-diameter ponderosa pine within
these stands (Brennan Ferguson, DNRC
Contract Forest PathoTogist,
personaT observation) .

In order to improve Ehe vigor of the
overstory ponderosa pine and promote
natural regeneration that wil-l-
maintain these stands, it will be
necessary to provide ful-l- sunlight
to the forest floor through
understory removal, reintroduction
of fire, and creation of some sma1l
gaps in the overstory. With this
course of action, restoration and
maintenance of ponderosa pine could
be successful.

AGE CLASS

AGE-CIJASS DISTRIBUTIOMff SWAII RI R
STATE FOREST (I'AI"{DSCAPE-I'EWIJ COARSE
FTTJTER)

Age-class distribut.ions are another
important characteristic for
determining the average historical,
or appropriate, conditions. When
age-cIass distributions are combined
with information on covert)rpes, a
fairly clear pict.ure emerges over
time of the average forest
conditions. Knowledge of local
topographical effects, ecological
characteristics of tree species,
climatic vegetation reLationships,
and disturbance regimes helps to
define appropriate condiLions.
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Inventories of the 1930s quantified
the ages of t.he f orest stands.
Losensky examined the daLa and
projected the stands back in time to
the early 1900s. This data is
useful in setting baseline
conditions for determining the
extent that current forest age-class
distribution deviates from
historicaL conditions.
FIGURE C-2 compares the current
distribut.ion of age classes on the
Swan Rlver State Forest management
bl-ock with the hist.orica] conditions
from the Upper Flathead Valley
analysis area. Also shown is the
age-class distribution following
each action aLternative.
Comparing the entire Swan River
state Forest with historical- data
from the Upper Flathead Valley shows
that Swan River State Forest is
slightly l-ower in stands of the
seedling/sapling age class and
slighEly higher in stands of t.he

FIGURE C-2

150 -year-and-ol-der age c1ass,
relative Eo historic conditions.
This can be explained by the fack of
large-scale, stand-replacing fires
on Swan River State Forest over the
past 90 years and the limited
logging entries that replaced mature
stands with seedling/sapling-sized
stands.

AIJTERNATTVE EFFECTS

Direct Effects
. I)irct Weet of.No-flction "lllternatioe.4 to

Cooutyryet aruI .{ge CUasee

The western larch/Douglas-fir and
western white pine covert)pes
woul-d continue to be represented
at l-evel-s lower than historicaL
amounts. Shade-tol-erant trees
wou1d continue to regenerate under
closed-canopy forests. The long-
term coverLype effects woufd see a
change to a shade-tol-eran!
dominat.ed oversLory. This would
change the covertlpe
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cl-assification to the dominant
species in the next successional
stage of the stand.
No immediate change from the
existing environmental condition
is expected in regard to age-c1ass
distribution unless a large
disturbance, such as a wiLdfire,
occurs.

c l)ireet,Qffects qf.1letion'Ilternatioes B and C
to Cooertyptes and.,ilge Aaxe*
Mixed-conifer and other covertlpes
would change following harvesti-ng,
site preparation, and regeneration
activities, depending on the
action alternative implemented.

The objective of the harvest
prescriptions would be to remove
lodgepole pine and shade-tolerant
species (subalpine fir, grand fir,
Engelmann spruce, western red
cedar) . For stands that would be
harvested using the seedtree
method, planEing woul-d promote the
desired species (western 1arch,
ponderosa pine, western white
nina) Saadf rggg l_eft in thet/frrv/

units wou]d also be a desired
species and woufd supply a seed
source for natural- regeneration.
TABLE C-7 . DIRECT EFFECTS TO
COVERTYPE ACREAGES BY ACTION
ALTERNATIVES B AITD C shows Ihe
number of acres to be treated with
ear-h nresr-rint- ion and the
resulting change in covertlpes for
each action afternative.
SeedEree harvesting would change
stands from their existing age
cfass to the 0-to-39-year age
class. Older age classes would be
reduced by 270 acres under Action
Al-ternative B and 233 acres under
Action Alternative C. By the
intensity of thinning and
objectives of the stand
prescription, the older age
c]asses would maintain Ehe averaqe
stand age under both action
al-ternatives. FIGURE C-2 - shows
how acres wou]d be redistributed
in each age c1ass. Other harvest

methods, such as individual--tree
<a'l anf i nn drnrrn ca-l aal- i nn

,:!vsF svrvvefvrr,

sanitation, and shelterwood, would
not change age cl-asses because
treatments woufd concentrate on
shade-toferant younger trees and
dead and dying trees. Age cl-asses
may also be affected due to the
mortality of older Douglas-fir.
Following harvesting activities,
units would be examined to
reestablish an average age for the
stand. The majority of the ol-der,
mature trees that would be
retained woul-d either maintain the
current stand age cl-ass or
increase the stand age cLass/
depending on the tytrle of harvest.
se]ected. Due to the retention of
older trees, a decreasing age is
unlikely.
TABLE C_2 _ DIRECT EFFECTS TO AGE
CI'ASSES BY ACTION ALTERNATIVES B
AND C shows the number of acres to
be t.reated and the resulting
change in age class for each
action alternative.

Indirect Effects
o Indirct 4ffeets qfNo-llction ./Iltentatioe ,lI to

Cooertgpes and,ll ge (Aases

Over time, natural forest
succession and fire suppression
would reduce the variability of
age classes and covertlpes on the
landscape as stands age.

c Indhvet ffiects of"llction 'lllternatioes B and
C to Cooertgpet and,llge Aattet
Both action alternatives apply a
variety of silvicul-tural
treatments to stands across the
project area. The tylres of
treatments include: commercial-
l- h i nn i na dr^rrn qa'l enl- i nn

, Y!vsy evrevefvrr,

sanitation, seedtree, individual-
tree selection, and shelterwood.
Across the project area, the
forest woul-d contain a mosaic of
sLructures to inc1ude single-
storied, two-storied, and
multistoried conditions. The
structure changes through
harvesting would emulate the type
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TBTJE C-X - DTRECT E?EECTS TO COVERTYPE AC?EAGES BY ACTTON AIJTERNATTVES B
A}ID C

COVERTYPE

ACRES HARVESTED BY PRESCRIPTION
AI{D TIIE RESUIJTIIIG CIIANGE IN COVBRTYPES

ACTIOI{ AIJTERNATIVE B ACTION AIJTERNATIVE C

ACRES CIIAI{GE ACRES CIIAIiIGE

SubaLpine fir -0- -0- -0- -0-
Douglas - f j-r 26

47

-34

Thin, but stays DF
Regeneration, but
stays DF
Thin to PP

L5
9

Thi-n, but stays DF
Regeneratlon, but
stays DF

Ilardwoods -0- -0- -0- -0-
IJodgepof e
pine

-L2
-8

Regeneration to WWP

Thin to wLlDF
-12
-8

Regeneration to WWP

Thin to WI'/DF
Poncterosa
pine

1L

525
- t_9

+34
+LLZ

Regeneration, but
stays PP
Thin, but stays PP
Thin to WWP

Change from DF
Change from WLIDF

L1

308
+32
+76

Regeneration, but
stays PP
Thin, but stays PP
Add from MC

Add from wLlDF

Mixed
conifer

-45
-56
-11
-78

-1, 018
92

Regeneration to WWP

Thin to PP
Thin to DF
Regeneration to wT,/Dr
Thin to WL/DF
Thin, but stays MC

46
-32

-'l_24
-94a
-45

Thin, but stays MC

Thin to PP
Regeneration to WL/DF
Thin to wLlDF
Regeneration to WWP

Western
l-arcll/
Douglas-fir

-14
-1,L2
77

259

+L,096
+8

Thin to WWP

Thin to PP
Regeneration, but
stays WL/DF
Thin, but stays WL/DE

Change from MC

Chanqe from LPP

+8
+1, 065

-76

77

161

Change from LPP
Change from MC

Thin t,o PP

Regeneration, but
stays WLIDF
Thin, buL stays WL/DF

western white
pine

+L2
+19
+45
+L4

Change from LPP
Change from PP

Change from MC

Change from WL/DF

+12
+45

Change from LPP
Change from MC

DF - Douglas-fi
WL - West

r LPP - LodgepoTe pine PP - Ponderosa pine MC - Mixed conifer
ern Tareh WWP - Western white pine SAF - SubaLoine fir

TABITE e-2 - DIRECT BEEECTS TO AGE CI'ASSES BY ACTION AI'TBRNATIS B AltD C

ACTION
ATJTERNATIVE

AGE CIJASS
0 To 39

YEARS OIID
40 TO 99

YEARS OI.D
100 To 149
YEARS OI.D*

150
YEARS+

B
Acres +27 Q -90 -52 -128
Method Regeneration harvest

c
Acres +233 - 9t- -52 -90
Method Regeneration harvest

* LodgepoTe pine is 100 to 139 years o7d
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of fire regime associated with Lhe
covertlpe. Fire-regime
simulations woul-d range from stand
replacing to mixed severity with
flare-ups to light underburns.
The fire regime implemented would
correspond to the fire groups
mentioned under EXISTING
VEGETATION.

A seedtree harvest would be
applied to 270 acres under Action
ALternative B and 233 acres under
Action Alternative C. This
prescription emulates a stand-
replacement fire because the
largest share of trees would be
harvested (killed). Some fire
effects would be applied when
slash is piled and burned due to
the removal of fuel from the
stand. Most regeneration wouLd be
western larch, Douglas-fir,
ponderosa pine, and western whi-te
pine, which is similar to what
would be expected following a
fire. The number of snags
retained represents the number of
snags expected in undisturbed
stands of simiLar age and
covertlpe. The seedtrees woul-d be
the larger, fire-tolerant western
larch, Douglas-fir, and ponderosa
pine that Eend to resist burning.
A commercial thinning treatment
would be applied to 1,355 acres
under Action Alternative B and
1-,2L6 acres under Action
Al-ternative C. This prescription
emulates the effects of l-ow-
intensity fires with flare-ups
that are common in the mixed-
severity fire regime. Following
harwesting and the retention of
approximately L00 trees per acre,
the canopy closure would ranste
from 20 to 50 percent. Ponderosa
pine stands may be thinned to a
range of 20 to 30 percent to
provide adequate openings for
regeneration. The species
retained would consist of the
appropriate tlpe for that area
according to historical data.
Regeneration would consist of
western larch, Douglas-fir, and

other species that are more shade
tolerant.
Group-selection treatment methods
would be applied to 207 acres
under AcEion Al-ternative B. The
intent of this prescription would
be to remove dead and dying trees
that have been affected by insects
and diseases. Shade-tolerant
species within the treatment area
may also be removed. Areas of the
stand would be t,reated,
creating .5- to 2-acre openi-ngs in
the canopy Eo benefit ponderosa
pine estabLishment. Species
retention would focus on ponderosa
pine, western larch, and Douglas-
fir. For the most part,
regeneration would be allowed to
occur naturally, but some
ponderosa pine may be planted.
Other treatment types for both
action alternatives are
individual-tree selection and
sanitation treatments. Action
Alternative B wouLd treat 487
acres with an individuaL-tree
seLection treatment and 82 acres
with a sanitation treatment,.
Action Al-ternative C woul-d treat
337 acres with an individual-tree
selection treatment and 37 acres
with a sanitation treatment.
Harvesting would concentrate on
the insect-infested and disease-
infected trees or those at high
risk, along with the shade-
tolerant species (grand fir,
subalpine fir, Engelmann spruce,
etc). Ponderosa pine stands would
focus on the removal of Douglas-
fir and insect-and disease-
affected trees. Another objective
of t.he treatment would be to
provide optimal growing conditions
to the remaining trees. The
sanitation treatment would
concentrate specifically on
removing dead, dying, and at-risk
trees. Some of these stands have
an abundance of Douglas-fir bark
beetle and associated mortality.
Under both action alternatives a
shel-terwood treatment wouLd be
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applied to approximately 43 acres
along the highway corridor. This
treatment would concentrate on
understory species that are more
shade tolerant and l-ess desirable
for the covert)pe. This
prescription emulaLes tshe effects
of a low-intensity fire within the
understory that generally does not
reach overstory trees.
Regeneration would be allowed to
occur naturaLlv within these
stands.

Cumulatsive Effecte
. Chtmulatioe ffiects ta Cooertgryrct

The cumulative effects of Smal-1
Squeezer, Small Squeezer II, and
South Wood timber sales have
increased the amount of the
western l-arch/Douglas -f ir
covert)pe on Swan River State
Forest. This was done by remowing
shade-tolerant tree species from
the mixed-conifer covertlrye.
Proposed alternatives would
further increase Ehe amount of the
western larch/Douglas -f ir
covertlpe by favoring Douglas-fir

and western larch to leave.
Treatments proposed in the action
aLternatives would also increase
ponderosa pine and western white
pine where appropriate.
Treatments favoring seral
covert)pes would result in a
corresponding reduction of the
mixed-conifer covert)t)e across the
forest. TABLE C-3 - CUMWATIW
EFFECTS TO COVERTYPE ACREAGES BY
ALTEENATIVE gives the anticipated
cumulative effects of the Smal-l
Squeezer, Small Squeezer II, and
South Wood timber sales, together
with each proposed alternative,
using the Swan River State Forest
SLI datsabase for baseline data.
The tabl-e shows total acres
remaining in each covertlpe with
each action alternative's
treatments and the net acres that
would change covert)4)e
classification due to a treatment.
fndividual changes in acres by
covert)pe are shown in TABIJE C-J- -
DTRECT EFFECTS TO COVERTYPE
ACREAGES BY ALTERNATIVE.

TABITE C-3 ' CUAAIJATM EFFECTS TO COUERTYPE AeRt, GES Bv ALTBRNATM

COVERTYPE

ACRES AS
ASSESSED BY
SWAN RX\IER

STATE FOREST
SI.I DATABASE

SI'MUIJATIVE AERES ASSESSEX
WfTE SMALIT SQITEEZER,

SIIAI'L SQITEEZER II, Al{D
SOIIIII WOOD TIIIBER SAIJES

(AI.SO REPRESENTS NO.
ACTION AIJTERIIATIVE A)

CT'MI'ITATIVE ACRES
(I[ET CIIANGE
I}I ACRES)

ACTION
AIJTERNATIVES
B c

Subalpine
r l-r 3 ,446 3 ,446

3 ,446
(0)

3 ,446
(0)

Douglas - fir 480 480 445
(-34)

480
(0)

Hardwoods 21 2L
2L
(0)

2L
(0)

Lodgepole
ni nc 2,3L5 2,L95

2,].75
(-20)

2,175
(-20)

Ponderosa
pine 2 ,4LL 2 ,4t1

2 ,538
(+127 )

2 ,5L9
(+108)

Mixed
conifer 77,331 1,7 ,274

16 , 066
(-r-208)

L6,L32
(-t].42)

Western Larch/
Douglas-fir 7,746 I,>25

8, 901
(+978)

8 ,920
( +997 )

western white
pine 3,769 3,769

3,859
(+90)

3 ,826
(+s7)
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Curnulatioe Qffeete to ..49e Aareee

Natural stand development, past
timber safes, and wildfires have
created the current age-class
representations in this area.
Future sal-es would 1ike1y continue
to be planned with the potential
Eo modify age-class distribuLion
within stands. Any changes in age
classes would be reevaluated
during scheduled sLI updates.

The tabLes refl-ect data from the
Swan River State Forest SLf
database that was updated in
August 200i-. Some ongoing timber
sales are not included in this
database; therefore, cumulative
effects from the Small Squeezer,
Small Squeezer 1I, and South Wood
timber sales will be added in this
section. The effects to age
classes and acreages are taken
from several sources, including
the appropriate EAs/EISs, timber
sale contracts, and visual reviews
of the harvested areas. TABIJE C-
4 - CUMUIJATIVE EFFECTS TO AGE
CI'ASSES BY ALTERNA?rYE compares
cumulative effects by alternative
against the Swan River State
Forest baseline data. Effects to
old growth are discussed

separately in the OI"D-GROWTH
section of Lhis appendix (oLd-
growth stands are incl-uded in the
acres of stands over l-50 years
old) .

Pl-um Creek Timber Company is
managing their lands with various
harvest practices. A higher
percentage of acres in youngJer age
classes of seral species are
replacing the older stands that
have occupied these sites in the
past; this is expected to
continue. The average age of
forest stands would decrease in
the general vicinity of the
project area.
USFS lands in and around the
project area have not been
actively managed for many years.
There is a large percentage of
acres in the sapling- to pole-size
age class in the project area
(Section 17, T23N, R17W) . The
majority of USFS lands adjacent to
the project area is mature timber
with a small percentage of pole-
sized timber. The average age of
these forested stands will
continue to increase in the
general vicinity of the project
area.

TABLE C-4 - CITMUI'ATM EFEECTS TO AGE CLASSES BY AITTERNATI

AIJTERNATIVE

CI'UUI,ATIVE ACRES TN
SWA}T RIVER STATE FOREST BY AGE CLASS

(PERCENT OF ACRES IN STYA}I RTVER STATE FOREST)
ICIIA}IGE IN ACRESI

0To39
YEARS OIJD

40 TO 99
YEARS OIID

100 To 149
YEARS OLD*

150
YEARS+

Area as assegsed by Swan
River State Forest SLI
database

a 1.71

(20.2)
5 ,572
(r_7.3)

6,783
(r-7.6)

17,3L6
(44 . e)

Cumulative area with
additional projects assessei
(also represents
No-Action Alternative A)

7 ,97-7
(20. s)
[+1-4 0 ]

6 ,604
(r.7. r.)
t-681

6,7LL
(L'7 .4)
l_721

L7,3t6
(44.e)

t0l

Cumulative area in acres as
assessed with
Action Alternative B

I,t87
(21,.2)
l+27 o1

6 ,5L4
(l-6. e)
t-e0l

6 ,659
(r_7.3)
[-s2]

l_7, 188
(44 .6)
[-128]

CumulaLive area in acres as
assessed with
Action Al-ternative C

8, 150
(21. r.)
[+233]

(16. e)
[-e1]

(17.3)
l-s2)

L7 ,224
(44.7)
[-s0]

*Lodgepole pine is 100 to 1-39 years old
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CAIVOPY COVERAGE

o Eaisting Conddtion/Ddrcct ffiecte ofilro-
.lI ction .lI lternatioe'4

The combination of overstory and
understory tree canopy in most
stands averages 70 percent in the
existing condition. No-Action
Alternative A wouLd not change the
canopy coverage in the short term.
over time, natural disturbances
would cause mortality to
individual and groups of trees,
which wouLd result in variable
changes to canopy coverage as
trees die and are replaced.

o Ddtwt ffiectc qf.4ction .Qltetnatioet B and C
taCarqry Cooeage

The canopy cover following logging
would affect the tree growth of
residual trees and understory by
allowing more light and moisture
for remaining vegetation, as well
as the success and species of
regeneration. Following
harvesting, the residual-tree
canopy cover would vary by
alternative and the prescription
applied. For this analysis, the
residuaL canopy cover includes all
tree canopies remaining after
harvesting, either merchantabl-e or
submerchantable .

In areas where seedtree harvesting
would occur, the canopy coverage
would decrease from current levels
to a range of 5 to 20 percent. In
the 2 stands of shelterwood
harvesting, the canopy would be
decreased to 35 percent. fn areas
where individual-tree-selection
harvests would occur, the canopy
coverage would decrease to a range
of 25 to 40 percent. In areas of

commercial thinning, the canopy
coverage wouLd decrease to a range
of 30 to 50 percent. fn areas
where sanitation-t)4)e treatments
would be used, the residual canopy
coverage would be variable,
depending on the amount of dead,
dying, and at-risk trees within
the stand. After harvesting,
canopy coverage would be
approximately 25 to 50 percent.
One stand would have a group-
selection-type treatment. The
canopy coverage would be affected
only in the group-harvest areas,
which would be approximately 50
percent of the overall stand.
Canopy coverage in these group-
harvest areas wouLd be reduced to
5 to 10 percent . TABITE C-5 -
DIRECT EFFECTS TO CAITOPY COVERAGE
BY ALTERNATIYE shows the percent
of canopy coverage by acres before
and following harvesting for both
alt.ernatives.

. Inditwt W@ts alf.No4Iction.4ltarnatioe.ll to
CanapyCoorage

No indirect effects are expected.

Indbtct ffie d.lletion ./I lternatiou B ard
Cta Catwlty Cooavge

Over time, canopy cover would
increase in areas of seedtree and
shelterwood harvests as
regeneration replaces the cut
trees. Ten to l-5 years would be
needed to develop up to 70 percent
canopy cover in 10- to 15-foot-
tal-1 trees. Similar results would
be expected in group-selection
harvest areas.
fn individual-tree-selection,
commercial-thin, and sanitation
harvest areas, residual canopy

TABI,E C.5. DTRECT BFFECIS TO CATIOPY COVEFAGE BY AIJ?EENATTVE

.A,CTION
ALTERNATI\TE

BEFORE
IIARVESTING
(NO AC"ION)

RA}IGE OF ACRES IN CATiIOPY CO\IERAGE
AFTER IIARVESTING

SEEDTREE
5TO20
PBRCEISI

COMI|ERCIAL
THIN

SA}IITATION
25 TO 40

COMMERCIAL
THIN

SAI{ITATION
45 TO 50

I!{DIVIDUAIJ
TREB

SEI.ECTION
55+ PERCENT

B 2,444 270 L,07L 905 198
c 1,866 233 9s4 56s 114
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cover would increase over time.
The increase is estimated at 10 to
15 percent in 10 years. In areas
with a reduction to 40 percent, a
return to preharvesL canopy
coverage would take approximately
20 to 30 years.

FRAGIMENTATION

. Eaieting Conditdon/Wecb of,Jlro$c"tion
./Iltematioe'4

Historically, fores! fires burning
with various frequencies and
intensities created the patuerns
and edges associated with forest
patch size and shape. This
resulted in a patchwork of various
age classes of forests and a
variety of sizes and shapes of
forest stands. Since the advent
of fire suppression and logging
activities, the primary agent of
patch development has been forest
manaltement and human developments.
Tntense fires during severe
seasons stiLl- inffuence patch
development, but the frequency of
low-intensity fires and ignition
sources for large fires is greatly
reduced.

Swan River State Forest and
adjoining properties display this
pattern of fire-generated patches
overlain by human-generated
patches of logging units and land
clearing. Past logging units
often were designed in regular
geometric patterns, usuallY
ranging from 20 to 100 acres.
When viewed from above, these
patches created an unnaturaf-
looking mosaic across Lhe
landscape. These past harvest
units have been characterized as
an unnatural "fragmentation" of
the normal forest condition;
however, the natural stand
boundaries show that past
landscapes were highly variable
and fragmented by fire and other
influences. More recent harvests
on neighboring ownerships have
foLlowed property boundaries,
makinq a checkerboard pattern of

300- to 540-acre patches. Past
harvest openings on these
ownerships have utilized both
even-aged regeneration harvesting
(seedtree and clearcuttihg) and
uneven-aged (individual-tree
selection and group selection)
harvesting.
The Swan River State Forest SLI
database shows that timber stands
are delineated along natural and
human-generated boundaries. The
naturaf boundaries fall along
edges of moisture regimes, age
classes, soil types, topographic
features, and fj-re influences that
created visibLe differences in
timber-stand characteristics. The
human-generated boundaries foLlow
property boundaries, natural
boundaries, and past harvest
areas. The stand size is
variable, depending on locati-on,
and ranges from 5 to several
hundred acres. fn the project
area, stand sizes reflect both
past harvesting and large fires
that burned prior to European
settlement.

ATJTBR]NATIVE EFFECTS

Directs Effects
o l)ircetWecte of.llctdon"llltematdoee B a.nd C

tofuagrnortation
Where seedtree and shelterwood
harvesting is proposed, the
harvest units wouLd mainly fol-l-ow
the sEand boundaries delineated in
the SLI database- The primary
effect woul-d be to create new,
younger-aged patches of the
existing stand sIze, with
irregular boundaries.
Where other treatmen! t)pes would
be utilized, the patch sizes or
shapes would not change excepL in
the group-selection units, which
would create .5- to 2-acte
openings. The openings would be
sj-milar Lo fl-are-up areas in low-
intensity fires.
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Indirect Effects
. Indbvct$eb of.4ction.llltqnatioec B and

C to,Fbagmnttation

Some seedtree and shel-terwood
harvest units are adjacent to past
harvest areas and other proposed
harvest units and would result in
an enlargement of the younger age-
class patches and a blending of
the geometric shape of the o1d
units.
In units where other treatment
types would be utilized, some of
the harvesting may tend to reduce
the differences between adjacent
stands and actually increase the
patch size across similar stands.

Cunulative Effects
. Curnulatdoe ffiect* d.4ctdon.lllternardoee B

and C to,fuagrrr.a,turi,qn

Where seedtree and shelterwood
units are proposed, there woul-d be
an overall increase in younger
age-class patches and a decrease
in older age classes, moving the
forest towards historic
conditions. See the age-class
discussion for acres that would
change by alternative. Small
Squeezer, Smal-l Squeezer II, and
South Wood timber sales have added
to the fragmentation of the
forest. The stands that primarily
contributed to the fragmentation
are the seedtree units. units
that involve thinning treatments
did not provide harsh breaks in
the canopy, but a reduced canopy
cover. The aerial view shows the
differences or fragrnentation from
one unit to the other.
Fragrnentation of stands is evidents
from the point of stand density,
but not from the point of age
class. Thinning can maintain a
certain age class and, therefore,
the Landscape has larger paUches
and less fragrnenting.

INSECTS AI{D DISEASE

BACKGROT'ND

Identifying damaging or potentialty
damaging insects and diseases is an
important part of designing project-
Level timber sal-es. Various t)pes
of forest structure and composition
are more wulnerable to certain
insects, diseases, windthrow, and
wildfire than others (By7er and
HagLe, 2000). fdentifying stands
with the most wulnerabl-e structure
and composition and developing
management plans for them can help
alleviate future problems that may
interfere with long-term forest
management. obj ectives .

ATIALYSTS METHODS

Swan Ri-ver State Forest is observed
from the air annually and insect and
disease problems are mapped. DNRC
and USFS provide a report of the
aerial reconnaissance with updates
on insect and disease trends across
the In1and Northwest. In addition
to investigating these report.s, DNRC
personnel also include their own
obserwations of additional foresc
heal-th conditions as they occur on
Swan River State Forest.
The focus on the Goat Squeezer
Timber Sale Project wil-J" include:

the effects of insects and
diseases,
existing conditions in relation to
the project or harvest areas,

- management recommendations, and

- potential sawlog-value losses to
the trusts.

AITAI'YSTS AREA

The analysis area is primarily
within the Goat Squeezer Timber SaIe
ProjecL area.
Major forest diseases and insects
currently affecting forest
productivity, structure, and
composition within the Goat squeezer
project area:
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- Armill-aria roots disease
(ArmilTaria ostoyae)

- White pine blister rust
(Cronartium ribicola)

- Larch dwarf mistletoe
(Arceuthobium Laric i s )

- Indian paint fungus
( Echinodont ium tinc tor ium )

- Red-brown butt rot (Phaeofus
schweinitzii )

- Douglas-fir bark beetle
(Dendroctonu s p seudotsugae )

- Fir engraver (Scofytus ventrafis)
other insects and diseases are
present in the project area, but are
not recognized as having important
management implications .

Y -llnnillardaRntDieease
Armillaria root disease, caused by
the fungus AzmiTLaria ostoyae, is
a damaging pathogen of conifers in
western North America. This
fungus commonly invades stsressed
trees or trees infected with other
root-rot-t1pe infections.
ArmiTTaria ostoyae spreads mainly
via root contacts, but afso
through a short-distance growth of
rhizomorphs through soil (Redfern
and FiTip 1-992). Viabl-e
Armil-laria ostoyae inocul-um can
persist in below-ground portions
of stumps and large roots for
several decades (Roth et a7.
7990). The fungus colonizes the
root collar, kills the cambium,
and eventually girdles the tree,
causing mortality. Conifers
exhibit variation both in response
to infection by ArmiTTaria ostoyae
(Robinson and Morrison 2oo1) and
susceptibility to mortality
(HadfieTd et a7. 19e6r. Species
susceptibility ratings for
Armillaria root disease in western
Montana are as follows:

severely damaged: Douglas-fir,
grand fir, and subalpine fir,

- moderately damaged: ponderosa
pine, lodgepole pine, and
western white pine, and

seldom damaged: western farch
and western red cedar.

Conifers should be considered
equally susceptible to Armill-aria
root disease before age 15 to 20
(HodfieTd et a7. 7986; Morrison et
a7. L99L) .

Root infection by ArmiTlaria
ostoyae may result in increased
levels of ethanol within the host
tree, as shown with other rooE-
infecting diseases (xeTsey and
,foseph L998) . Ethanol in
combination with host resins,
commonly present on AzmiTTaria
ostoyae-infected roots as a
response to fungal infection
(HadfieTd et al-. L986), can act
slmergistically as a kairomone for
bark and root-feeding beetles
(Schroeder and nindeTow L989),
thereby increasing the likelihood
that ArmjTlaria ostoyae-infected
trees are l-ocated and attacked by
species of bark beetles (Goheen
and Hansen 7993). Disease centers
range in size from that occupiec
by a single tree Lo tens of acres,
in shapes frorn circular to highly
irregular, in resoLution from
distinct to diffuse, and in
incidence from a few to many
centers per unit area (Morrison et
aJ 1-997) .

Stand management in these
instances should emphasj-ze
maintenance of seral species, such
as western larch and ponderosa
pine, in thinnings, selection
harvests, and seedtree cuts, and
removal- of the susceptible mid-to
Iate-serals such as grand fir and
Douglas-fir (Morrison and Pe7Low
7994; Morrison and Mall-et J-996;
Morrison et al . 1-99L). This
occurs because latent infections
of ArmilTaria ostoyae may be
present on the roots of many of
the nonsymptomatic trees between
active root disease centers
(Morrison et af. 2000). western
1arch, in particular, shows
increasing resistance to
Armillaria pasL the age of 1-5
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(Morrison et aL. 7997) and i-s
colonized by root lesions less
freguently than comparably aged
Douglas-fir (Robinson and Morrson
2007) .

Silvicultural approaches that
emphasize seral species are
recommended even for stands with
Low Levels of Armi-llaria root
disease (Fi7ip and Goheen 7984;
Morrison and MaTTett 1-996).
Selective cutting in such stands
is the least favorable option as
it will likej-y result in an
increased inocul-um load, j-n the
form of ArmiTTaria ostoyae- ,

colonized root systems, dispersed
among the remaining crop trees
(Morrison et a7. 2001-, Morrison
and MalTetE 7996). In mixed-
species stands composed of serals
and shade-tolerant, late-
successional species, the seral
species should be favored during
intermediate stand entries in
order to fimit the root.-to-root
pathways between more readily
damaged species. In stands where
root disease is present, natural
regeneration will be utilized
because planted trees seldom show
the level of resistance displayed
by naturally regenerated trees
(Morrison et a7. 2000; Ruzzo et
a7. 7995). In areas where western
larch is not present to provide a
seed source, planting would occur.
Extensive areas of Armillaria root
disease have been identified in
Sections 10, L6, 22, and 26, T23N,
RL7w, and Section 32, T24N, R17w
of the project area (Brennan
Ferguson, DNRC Contract
PathoTogist, personaT
observations) .

Y lThdtepdnc bli*to rtrct

White pine blister rust, caused by
the introduced pathogen Cronartium
ribicola, is the primary cause for
the reduction of t.he western white
pine i-n the forest covert)pes in
which it historically occurred
across the project area. Western

white pine of a1l ages and sizes
can be infected and killed by
white pine blister rust. The
western white pine that remains
alive on Swan Ri-ver State Forest
do so for l- of 2 reasons: either
they possess natural genetic
resistance to the rust or they are
susceptible to the rust and have
not yet become j-nfected. Western
white pine are also very
susceptible to attack by the
mountain pine beetle, even when
they exist as relatively isol-ated
individuals in stands of mixed
conifer.
Western white pine produces high-
vaLue sawlogs averaging $446 per
MBF (University of Montana 200J-) .

white pine harvested from the
StilLwater State Forest's Werner/
Taylor project area and the 1-999
salvage permit averaged $300 per
MBF. Trees infected by white pine
blister rust often have dead tons
that reduce sawlog volume and
va1ue. This species is also
highly favored by firewood
cutters.
Management and restoration
recommendations for western white
pine emphasize planting rust-
resistant western white pine
seedlings, and maintaining white
pine genetic diversity (rins et
a7. 2oo1-) .

Monitoring of rust l-evels should
be performed at various times in
the life of a stand, and bole
pruning to reduce the chances of
blister rust infections may be
reguired if rust Levels are high
when the trees are stil1 young.
Retention of various numbers of
natural, mature, seed-bearing
western white pine is encouraged
in order to maintain genetic
diversity of the species (SchwandE
and Zack 7996).

D Wecton lanth dnadmbiletoe
Western larch dwarf mistletoe,
caused by Arceuthobium Taricis, is
considered the most important
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disease of western larch in the
Inl-and west (Beatty et a7. L997) .

Dwarf mistletoes are parasitic
plants that obtain moisture and
nutrients from Eheir hosts,
resulting in a reduction in tree
vigor, growth, and the guantity
and quality of western larch seed
production. Dwarf misEletoe
spreads when seeds from the
mistletoe plants are forcibly
dispersed j-n the faII; seeds that
land on susceptible host plants
germinate the folfowing spring and
infect the host tissues. Dwarf
mistletoe infections eventually
cause branches to form dense
clumps of foliage and twigs, also
know as 'witches brooms'. In
western larch these brooms are
prone to breaking off under snow
load, often leading to the decLine
of the tree as more and more
branches are lost. In this case
mature trees can die due to
mistletoe or attack by the wesLern
larch borer. The seed-to-seed
life cycle of dwarf mistletoe
species are generally 4 to 5 years
in length. Spread and
intensification of dwarf mistletoe
is at its worst when an infected
overstory exists over an
understory of the same tree
species.
western larch dwarf mistletoe is
patchily distributed in the
overstory western larch across the
project area,' infection Levels
range from light to heavy (Brennan
Ferguson, DNRC Contract Forest
PathoTogist, personal
observations). Seedtree
regeneration or shefterwood
treatments can still- be carried
out in stands that have dwarf
mistletoe infections in the
overstory, but lree selection in
such instances needs to
discriminate against the most
heavily dwarf mistletoe-infected
western larch and leave non- or
lightly-infected trees (Beatty et
a7. L997\ .

To prevent damaging levels of
dwarf mistl-etoe from developing in
larch regeneration, the infected
overstory trees shoul-d be removed
or killed once larch regeneration
is established and before the
regeneration is either 7 years old
or 3.3 feet in height, whichever
comes first (Mathiasen 1998) .

Firewood gatherers are
aggressively salvaging dead
western larch where road access is
available.

Y IndianPaintFltrgus

Indian paint fungus, so called
because Native Americans used the
fruiting body in making pigrment,
is a true heartrot that commonly
infects true firs and hemlocks.
It is the predominant cause of
heartrot and volume losses in
these species in western North
America (Hansen and Lewis 1-997).
True heartrots are generally
eonfined to the heartwood of
trees, con3istently produce
fruiting bodies or conks on the
stems of living trees, and do not
rely on mechanical wounding as
Eheir principal infection court
(Etheridge and Hunt 7978). Large
diameter grand fir with decay
caused by fndian paint fungus are
important habitat, both while
standing and down, for various
species of cavity-nesting birds
and mammals (8u77 et a7. 1997).
Trees become infected by
Echinodontium tinctorium spores
via small branchl-et stubs. The
spores become overgrown by the
tree and can lay dormant for
decades (IuIaToy L991) . Heaviest
infections tend to occur in
advanced regeneration growing
under an infected overstory.
Growth of the fungus is
reactivated when the tree is
wounded, either naturally or
mechanically, develops frosL
cracks, or is otherwise
physiologically altered. The
fungus causes extensive decay of
t.he hearLwood and, over time,
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these trees become much more
susceptible to stem breakage. A
rul-e-of-thumb is that one conk on
the stem of a tree indicates
approximately 16 feet of extensive
decay in either direction, while
several conks on the stem of a
tree indicate that the tree is a
cull. In the Goat Squeezer
project area, rndian paint fungus
is well distributed on grand and
subalpine firs. Stand-exam and
reconnaissance surveys reveal that
1-5 to 20 percent of these species
are infected. To reduce losses
from this pathogen, management
recommendations include :

- keeping rotations of susceptible
species under 1-50 years unless
amount of infection is light;

- early thinnings;
selecting the most vigorous,
non-wounded trees for residuals;
and

- minimizing wounding of
susceptible hosts when thinning,
prescribed burning, or
performing any sifvicultural
treatments (Fi7ip et a7. 79ei) .

D Red.btonbufrnt
Red-brown butt rot is caused by
the root-infecting pathogen
Phaeolus schweinitzii. Any
conifer can be a host, but it is
found primarily in Douglas-fir.
Instead of affecting trees in
groups as do root diseases such as
Armillaria, red-brown butt rot
tends to affect trees on an
individual- basis (Hansen and I'ewis
1997). The fungus can, however,
cross from tree to tree at root
grafts and contacts. Most damage
occurs in stands more than 80
years of age. The pathogen
infects via small roots and causes
a decay in t,he interior of roots.
This decay extends into the butt
1og an average of about 8 feet,
making such trees highly
susceptible to stem colLapse and
windthrow. Since such trees are

most often green when windthrown,
they provide prime habitat for
bark beetl-e brood. Management
options are Limited. Rotations
can be shortened to about 90 years
in Douglas-fir to minimize l-oss
due t,o decay, and less affected
host species can be emphasized
over Douglas-fir.

Y nugU4nrbarkffiz
The Douglas-fir bark beetle is
currently active across Swan River
State Forest. The project area
has a moderate incidence of
Douglas-fir bark beetle in the
areas proposed for harvesting. In
general, stands that are a!
highest risk to attack by the
Douglas-fir bark beetle are those
with:

a stand basal area greater than
250 square feet,
an average stand age greater
than L20 years,
an average dbh over l-4 inches,
and
stand composition greater than
50 percent Douglas-fir (USDA
Forest Service 1999) .

The Douglas-fir within most of the
proposed harwest areas on the Goat
Squeezer project area are at
moderate risk of Douglas-fir bark
beetle attack due to age and
stocking l-evels. Low, or
nonoutbreak, populations of
Douglas-fir bark beeLl-e tend to
exist in fresh blowdown, fire-
killed trees, or live trees within
and around pockets of root disease
(I'ivingston 7999; Schmitz and
Gibson L996). Management of the
Douglas-fir bark beetle shoul-d
concentrate on the removal of
windthrown Douglas-fir and the
salvage of newly attacked trees
before adul-t beetles can emerge
(I'ivingston L999; Schmitz and
Gibson 7996). Valuable Douglas-
fir, those in and around
campgrounds for example, that are
considered to be at high risk of
attack can be protected by use of
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the Douglas-fir bark beetle anLi-
aggregant pheromone 3-
methylcyclohex-2 -en- L -one (MCH)
(Ross et aL. 200L) .

rn 1999, numerous pockets of
infestations were located within
the analysis area. Each spring
following the flight of the
beetle, reconnaissance surveys
were conducted by DNRC foresters
to determine the extent of the
infestations. It was estimated
that the beetle had caused heawy
Douglas-fir mortality on
approximaEely 2,500 acres. The
Swan River State Forest timber
permit program allowed for the
salvage harvesting of
approximately 2 MMBF of sawlogs in
!999, 600 thousand board feet
(MBF) in 2000, and 500 MBF in
2001.

D Ftreqnw
The fir engraver, ScoTytus
ventraJ-is, is currently damaging
or kill-ing many grand and
subalpine firs in Swan Valley
(Steve KohLer, DNRC Forest
EntomoTogist, personaT
conanunication). This bark beetle
is wide-ranging across the west,
attacking primarily grand fir
(Ferrell 1985). Nonoutbreak
populations of fir engraver
beetles are closely associated
with trees affected by root
disease or other localized factors
that stress trees,' they rarely
attack vigorous grand fir (Goheen
and Hansen 1993). However, when
grand fir and other preferred
hosts become stressed during
periods of drought, the fir
engraver can begin attacking
otherwise healthy trees across the
landscape and the association wi-th
root disease becomes less distinct
(Goheen and Hansen 7993).
Management of fir engraver is
problematic. In general,
silvicultural practices that
promote the vigor of grand fir
stands, thinning for example, will
also reduce the chances of

extensive damage during periods of
drought (Ferrel-f 1-986) -

Management practices aimed at
reducing the impact of root
disease will- also help lessen the
long-term impacts of the fir
engraver. Such practices include
the promotion of Less root-
di-sease-susceptible species such
as western larch, western white
pine, and ponderosa pine in areas
with extensive root disease.

ATJTERNATTW EFFECTS

Direet Effects
Dirtct Wects d.lVodction ./I lttnatioe "4 to
Insects andl)iceases

Sawlog volume woul-d continue to be
losL from the project area due to
insect and disease effects,
especially from Douglas-fir bark
beetles and Armill-aria root
disease in inaccessible stands
with large trees. Salvage logging
would continue where stands are
accessible without building roads.
If No-Action Alternati-ve A were
implemented, no acres of western
white pine or ponderosa pine
covert)pes would be regenerated.

Dircct ffiete of ,llction .{ Itezatioes .B and
Cbfntete aruLDiceases

For aLl- treatments except
seedtree, t,he direct effect wouLd
be the removal of trees affecLed
by insects and diseases and the
salvage of recently dead trees.
Snags meeting DNRC density
guidelines would be Left. Due to
the removal of Ehe low-vigor and
diseased trees, the average hea1th
of the stand woul-d be increased.
Where a seedtree harvest treatment.
is applied, the direct affect
would be to remove trees affected
by insects and diseases, trees
with reduced growth rates due to
old age, as well as shade-tolerant
trees that did not correspond with
the appropri-ate covert)pe (i.e.
all merchantabl-e trees with the
exception of seedtrees) .
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Seedtrees would be l-eft scattered
to provide a seed source for
naturaL regeneration.

Indirect Effects
c Indircct WWs qf.Nh4ctdon.4ltenwtioe.4 to

Inseete andDdreaxe

School trusts may lose long-term
revenue due to:

- the slow1y increasing mortality
rates and increased sawlog
defect that are caused by a slow
increase in incidence of the
variety of pathogens
aforementioned;

- the reduced growth rates as o1d-
growth stands continue to age
and defects increase; and

- not regenerating high-valued
species, such as western white
pine.

. Indircct Sete d.llction.llltanatioee B and
C ta Insecte and l)beatec
Where commercial thinning,
individual-tree sefection, and
shelterwood treatments are
applied, the indirect, effect would
be increased growth rates on t,he
remaining trees due to the
availability of 1ightr and
moisture. The improved growth
rates naturally make the trees
more resistant to pathogens and
insect attacks.
Where seedtree harvests are
applied, rust-resistant western
white pine, western Larch, or
ponderosa pine would be planted.
rf successful at resisting the
white pine blister rust, these
seedlings would replace a missing
component of the stands. If
ponderosa pine became well
established, a diminishing
component wou1d be enhanced.

Where group-selection treatments
are applied, smal-I openings would
be created in the stand. The
removed trees would consist of
those that have insect or disease
problems, primarily Douglas-fir

bark beetle, which could improve
the overall heal-th of the stand
and reduce the possibility of
spread to other stands.

Currulative Effects
. Cttnulatdoe Secb qf,Jlro&ction.illtematioe

./I to lr?s@ts and I)ieeasec

Under this alternative no
harvesting of dead, dying, or
high risk trees would occur.
Some salvage of insect-infested
and disease-infected trees would
occur, but at a sLower and less
effective rate. Forest stands
would maintain dense stocking
Levels, which contributes to the
spread of insects, diseases, and
fuel loading which could lead to
catastrophic fires, unnatural
forest structures, and overall
poor health of the stand. The
current forest conditions would
continue.

. Cumulatioe W@ts qf.4ctdon./Ilternatioe* B
and C to Inseete and Dbearce

In general, timber-management
activities on Swan River State
Forest have implemented
prescriptions to reduce losses and
recover mortality due to stem
rots, Douglas-fir bark beetLes and
mountain pine beetles, white pine
blister rust, and dwarf mistlet.oe.
Where stand-replacing or
regeneration prescriptions have
been applied, the stands have been
replaced with younger, less-
diseased trees. Thinning
lreatments have further reduced
the percentage of infected/
infested trees. The cumulative
extent of these treatments is
represented by TABLE C-4 -
CUMIILATIVE EFFECTS TO AGE CLASSES
BY ALTEENATM, where the 0-to-39-
year age class is a result of
silvicultural treatments.
TABLE C-3 - CUMIILATIVE EFFECTS TO
COWRTYPE ACREAGES BY AIITERNATIVE
gives an estimate of the
cumulative effects of thinning
treatments. Where covertlpes have
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changed, the change is either due
to regeneration treatments or
thinning to remove low-vigor
trees. Thinning lowers the
incidence of pathogens and reduces
the risk of stand-replacement
fires.
The DNRC salvage program has
removed some beetle-infested trees
that were outside of the project
area prior to the spring flight of
the Douglas-fir bark beetle.

FIRE EFFECTS

HTSTORY

Swan River Stat,e Forest
The fire regimes across Swan River
State Forest are vari.abfe. The
forest, as a whole, has a mosaic
pattern that was developed from
differenL fire frequencies and
intensities. There are areas of
freguent fire, which produced a
Douglas-fir, western larch, and
ponderosa pine covertype, with a
lodgepole pine and western white
pine representation. As the fire
frequencies become longer, the more
shade-tolerant species (grand fir,
subalpine fir, Engelmann spruce,
western hemLock, western red cedar)
begin to develop. The higher
el-evations within the forest have
longer fire freguencies and the
stands are multistoried with a
dominant shade-toLerant covert)4)e.
Where fire frequencies were short,
the stands are open and si-ngle
storied, occasionally two storied.
As fire suppression began,
covert)pes and fire frequencies were
altered. Stands of ponderosa pine,
western larch, and/or Douglas-fir
have become multistoried with shade-
tolerant species. Once open,
ponderosa-pine-dominat,ed stands now
have a thick understory of Douglas-
fir. Fires that do occur are
generally kept sma1l, and nalural
fire effects are limited. If a
larger-scale fire were to get
started, many acres couLd be
affected due to ladder fuel"s, heavy

fuel accumulati-on, and other
environmental factors.
PRO,JECT AREA

The Goat Squeezer Project area is
primarily represented by 3 different
fire regimes that are classified as
fire groups: Fire Group 11, Fire
croup 5, and Fire croup 9 (listed in
descending order of representation) .

There are other fire groups
associated within the project area,
but, due to their minor
representation, wil-l not be
addressed further in this document.
The project file at the Swan River
State Forest office will contain the
information of the other fire
groups.

Fires burned in the project area at
intervals of 15 years to as long as
200 years. The various fire
intervals and intensities created a
mosaic in the forest across the
project area. Management in the
project area is attempting to
represent fire patterns and
intensities. The species
represented in the project area has
also been infl-uenced by fire
disturbances. Treatments would
attempt to restore historic
covert)pes (western larch/Douglas
fir, ponderosa pine, etc) where
feasible and maintain these
covert)pes by future management
activities.
HAZARDS AIITD RT,9K,9 TN THE PRO;TECT
ARBA

The hazards and risks associated
with wildfire incl-ude a potential
Ioss of timber resources, effects to
watersheds, and loss of property.
The majority of timber stands being
considered for harvesting are in the
poJ-e to mature age classes in stands
thaL have not burned since pre-
European setElement. Hazards in
these areas are at near-natural
levels, with moderate to high
accumulations of downed and ladder
fuels rel-ative to the high tree-
stocking levels. Some of the
ponderosa pine stands have a dense
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understory of Douglas-fir, which can
present a significant hazard due to
density, structure, and the
increased possibility of a low-
intensity ground fire becoming a
stand-replacing crown fire.
The continued encroachment of shade-
tolerant trees, down woody-debris
accumulations, and mortality
increases the fire risks.
The oId-growth stands in the
vicinity are primarily relict stands
that escaped the stand-replacing
fires of the past. As the stands
age and die from various pathogens,
down dead fueLs build up. rn some
stands an ingrowth of shade-tolerant
trees provide ground and ladder
fuel-s, making these stands more
susceptible to burning than in the
past, especially during drought
conditions. Accessible stsands have
had salvage logging and firewood
cutting, reducing the heavy down
fuels in the area.
Another hazardous condition related
to the start of fires in this area
of Swan River State Forest is
i-ncreased recreational use. This
adds an ignition source that was not
present in the past.
Forestland adjacent to the project
area has a wide range of fuef
loading. Much of the adjacent Plum
Creek Ti-mber Company ownership has
been harvested in recent years; the
resulting stands have a low wildfire
risk due to light fuel loading.
AIJTEENATTVE EFFECTS

Direct Effects
o Direct ffie of.)lro&ction'4ltqnatioe./I ta

Fbre.ffietc
The hazards of wildfires would not
change substantially in the short
term. with continued fuel
accumulation from downed woody
debris, Ehe wildfire potential
increases. Large-scafe, stand-
replacing fires may be the
ouEcome.

. I)drectWectt of,.4ction.4lterna.tdoes B and C
toFbvffiects
Immediately following timber
harvesting, the amount of fine,
flashy fuels would increase. The
hazard would be reduced by
scattering slash, cutting l-imbs
and tops to lay low to the ground
to hasten decomposition, spot
piling by machine in openings
created by harvesting, and burning
landing piles.
Seedtree units may utilize
broadcast burning to reduce fuels
and help prepare seedbeds.
Burning would consume fuels, whj-ch
could return nutrients to the soi-l
at a faster rate. Other stands
may be piled and burned, along
with all landing piles.

Indirect Effects
t Indbwt WMs afNb.llc'tdon./Iltematioe.4 to

.Fbtffiete
Eventually, due to the continuing
accumulation of fine fuels, snags,
ladder fue1s, and dead-wood
components, the risk of a stand-
replacement fire woul-d increase.

. Indbvct ffieeb qf .4ction.4lternatioq -B and
CtoFbvSectt
The hazard of wildfires in these
stands would be reduced because
larger, more fire-resistant trees
would be left at a wider spacing.
Grand fir, some Douglas-fir,
Engelmann spruce, and subalpine
fir, which pose a higher crown-
fire hazard because of their low-
growing branches and combustible
nature, would be removed. This
would reduce the potential
mortality from low- to moderate-
intensity fires, but would not
"fireproof" the stands from the
high-intensity, stand-replacing
fires brought on by drought and
wind.
Seedtree and shelterwood harvest
treatments would cause wildfire
hazards to be reduced to a very
low fevel-. Regeneration harvests
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where slash has been treated, but
trees are stil1 smal-l, have proven
to be fire resistant. Fire
hazards would slowly increase over
time as trees reach pole size and
their crown density increases.
Group-selection units would not
necessarily affect the fire-hazard
level other than in the treated
areas. Untreated portions of the
stand woul-d remain at their
current levels for fire hazard,
while the treated areas would see
a reduced fire hazard. Pockets of
dead and dying trees would be
removed, which could reduce the
chance for a flare-up or
conflagration.

Cumulative EffectE
. Cumulntioe Secb of.No-.alddon.llltematioe

,.1Ito,Ftrcffiete
Under this alternative, the risk
of wildfire wouLd continue to

.increase as a result of long-term
fire suppression.

. Cum.ulatioe ffiecte qf.llctdon..llltematdoee B
andCtoFircWfeds
Fuel loadings would be reduced in
stands that are treated, which
would decrease wifdfire risks in
these specific areas.

OLD GROI{TH

CARREMT STTUATION AI{ID DTSTRTBWTON
OE OIJD @ROWiIH

The Department is enjoined from
harvesting in old-growth stands on
timber sales that were named in
.Tudge Sherlock's ruling. The
Department is also enjoined from
using the l-998 biodiversity guidance
for developing new timber sale
projects. Administrative rules have
been developed and finalized for
DNRC's old-growth management. The
SFLMP was used to develop this EIS,
including old-growth management.

DNRC defines ol-d growth based on the
number and size of large trees
according to the minimums proposed
by Green et a7., (7992). The SLI

provides the data for labeling
stands as o1d growth. At the
project l-evel, stands identified as
old growth through the SLf are
verified through additional fietd
reconnaissance, including collection
of plot-level data. FTGURE C-3 -
STAI:TDS THAT MEET THE GREEN ET AL
DEFINITION FOR OLD GROWTH shows a
representation of old-growth stands
within the project area.
Because of the legal uncertai-nty
surrounding DNRC's management of
old-growth stands, several
approaches to estimating historic,
or naturally occurring o1d-growth
amounts, have been explored.
Previous efforts to estimate amounts
of o1d growth that historically
occupied the l-andscape in Swan
VaIIey incLude:
o The FNF Plan Anendnent 27 (1-998)

an estimated 29 percent of the
Flathead basin was occupied by
Late seral age cl-asses. This
estimate was interpreted from a
timber survey done in L898 and
1899 by H.G. Ayres.

o Lesica (7996), in an effort to use
fire history to estimate t,he
proportions of old-growth forests
in Swan Valley, estj-mated that
approximately 52 percent of the
area was occupied by stands that
were l-80 years or older.

. Using covert)pe conditions and
historical data from the 1-930s,
summarized, by Lozensky (1-997), an
estimated 29 percent of the
forested acres on Swan River SUate
Forest would have hisLoric
conditions occupied by oId growth
(South Fork Lost Creek SEIS, 7998)

. Hart (1-989) indicated thaL
approximately 48 percent of the
area contained in the 1-930s stand
data for Seeley and Swan valleys
had forests with a significant
component of trees o]der than 200
years.

Estimates of the amount of nat.uralJ-y
(historically) occurring old growth
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for Swan River State Forest range
from 29 to 52 percent.
r/lrrrran{-'lrr tsLa lmount Of aCfeS On, efae e

Swan River State Forest that are
designated as old growth are L2,625
acres, which equafs 33.7 percent of
the overall acreage. Acreages may
change as fiel-d surveys are
completed and the S1,I database is
updated. TABLE C-6 - CURRENT AID
POSTHARVEST AInOUNTS OF OI.D GROWTH BY
COVERTYPE IN SWAIT RIVER STATE FOREST
shows the amount of acres in o1d-
growth status per covert)pe
according to current SLI database
information. The analysis al-so
looks at the old-growth spatial
arrangement, which is helpful for
developing and refining al-ternatives
on the project. level and analyzing
the effects of a proposed action.
ATIATJYSIS METHODS

DNRC uses crit.eria from Green et a-7.

to define o1d growth. The
definition sets minimum thresholds
for the number and size of large
trees based on habitat tySle and
covert).pe for label-ing a stand as
o1d growth. According to
information in the SLI database,
many stands have been identified as
o1d growth. As part of the field
reconnaissance for this project,
stands labeled as old growth in the
SLI database, or those in question,
were field checked to verify that
they met the creen et aJ. definition.

OT'D-GROWiTH ATTRTBWES TN THE GOAT
SQUEEZER PRO;IECT AREA

Background

To address some problems associated
with old-growth definitions, DNRC
has devel-oped an index of .ol-d
growthedness'. For this analysis
the index wil-l- be used to display
changes to oId-growth stands.
Methods

Attribute levels for o1d-growth
stands on Swan River State Forest
were assessed using the SLI
database. This analysis displays
changes to the acres of ol-d growth
and how attribute Levels would be
affected by each alternative.
FUNI OND-GROWiIH INDEX (FOCT)

Description
The FOGI supplies the ability to
apply a quantitative definition of
oId growth, -but does not, in and of
itself/ propose one. The primary
purpose of the index is to describe
the status of old growth on DNRC
l-ands and provide a 1ink to
naturally occurring amounts and
conditions of o1d growth. The FOGI
index is a means to measure ol-d-
growth characteristics based on a
point system for physical attributes
thaL are often associated with
stands 1n the latter stages of
development. Points (0 to 7) are
given in the following categories:

TABITE C-6 - CURR^Elflr AIiID POSTHARVEST AMOIIITEES OF Ot'D eROll:IH BY COVERTYPE IN
SWAtrI RTVER STATB FOREST

OI.D-GROWTH
TYPE

CI'RRElilll
OI.D-GROVilTH

ACRES

POSTIIARVEST
OIJD-GROWTH ACRES

ACTION
AI.TERNATIVE B

POSTIIARVEST
OI,D-GROWTH ACRES

ACTION
AIJTERNATIVE C

Ponderosa pine 592 No change No chanqe
Douq]as - f ir 0 No chanqe No change
Western l-arch/
Douglas - fir 1, 935 No change No change

Lodgepole pine 0 No change No chanqe
Western white pine L ,927 No chanqe No change
Mixed conifer 7,059 No change No change
Subalpine fir r, rl-5 No change No change

'IOEal. 1,2 ,626 1,2 ,626 LZ , OZO
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large live trees per acre,
coarse woody debris,
snags per acre,
decadence,
stand structure,
volume per acre, and
canopy cover.

The total amount of points for the
stand wil-I indicate whether the
attributes are 1ow, medium, or high.
TABLE C-7 - FOGI CLASSTFICATIONS BY
COVERTYPES FOR SWAIT RIVER STATE
FOREST displays the FOGI
classifications by covertype within
the project area, follovred by TABLE
C-8 - FOGT CI.ASSIFICATION WITHIN
PROPOSED HARVEST AREAS , which
describes the FOGI classifications
for individual stands proposed for
harvest in Action Al-ternative B.

See ?ABI,.g C-9 - FOGI ATTRIBWE
CI'ASSIFICATION CHAI:IGES UNDER ACTION
AI"TERNATIT,IE B for the covert)4ges
proposed for treatments, their
current FOGI cl-assification, the
postharvest FOGI classification, and
the preharvest and postharvest index
numbers.

AIJTERNATTW EFTECTS

Direct Effects
. I)ircet Wect* ofilro-4ction.4ltazafioe.4 to

OIdGruuth

The amounL, character, and
distribution of existing old-
growth stands would remain the
same within the project area for
the short term. In the long term,
existing o1d growth would continue
to age and become more decadent.
Some stands may drop out of the
classification as old growth
because Douglas-fir bark beetles
are killing sufficient trees to
reduce the number of large live
trees below the minimum trees per
acre described in Green eE a7-

o Dinect ffiede qf.tlction./Iltenwtioe B to OId
Grctoth

The proposed harvest treatments
for Action Alternative B woul_d
affect old growth on approximat,ely
418 acres. Timber harvesting
would be conducted in old-growth
stands on 236 acres of the
ponderosa pine covertlpe, L4t
acres of the western larch/
Douglas-fir covertype and 41 acres
of the mixed-conifer covertlpe.
Old-growth stands would be
harvested with individual--tree-
selectj.on, Stroup-selection,
sanitat,ion, and commercial--thin
treatments. The main objectives
for entering these otd-growth
stands are to remove insect-
infested and disease-infected
trees, maintain the historicaL
covert)pes, and remove or reduce
shade-toLerant species. Open
ponderosa pine stands were once
common in Swan Valley; DNRC, s
intent is to maintain current
ponderosa pine stands and return
the species presence or dominance
to other stands. All the stands
proposed for harvesting woul-d
still be cl-assified as old growth
following harvesting.
The primary effect to oId-growth
stands would be to reduce their
FOGI attribute levels. The FOGI
attributes that would be affected
incl-ude:

- The stocking level in
commercial-thin, sanitation, and
individual -tree - selection
harvest treat.ments would be
reduced overal-l. The stocking
Level in group-selection harvest
treatments wouLd only be lowered
in the treated patches.

- Tree vigor would improve or
remain at existing levels for
the remaining trees within
commercial-thin, sanitation, and
individual - tree - sel-ect ion
treatments. The group-selection
treatment would see no increase.
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TABTJE C-7 - TOGT CI,ASSIFTCATTONS BY COWRTYPES FOR SW,J{ RZVER STATE TOREST

TABITE C-8 FOCT CNESSTFICATION WTTETN PROPOSED HARWST AREAS

COVER TYPE
ACRES OF LOW

ATTRIBIXTE
IJEVEIJS

ACRES OF MEDII'U
ATTRIBI'TE

IJEVEITg

ACRES OF IIIGH
ATTRIBIITE

IJEVELS

TOTAL
ACRES

Subalpine fir 69 362 682 l_, 1_L3

Douglas -fir -0- -0- -0- -0-
Mixed conifer J-) L,933 5, 1_10 '7 ,059
Ponderosa pine -0- 36L 23L 592
Western Larch/
Douglas-fir 6r I 1", l_09 l-,935

Western white
pine -0- 523 1,4O4 L,927

TotaLs 94 3 ,996 8 ,536 L2 ,626

STAIID
NUMBER

INCLI'DED
IN

ALTERNATIVE

TOTAIT OLD-GROWTII ACRES
PROPOSED

FOR IIARVESTING

FOGI
Iilg(;rrur
NT'!dBER

INDEX
NT'UBER

CO1rERTYPE AND
CI.ASSIFICATION

d 9 B 19 r_3
Ponderosa

Medium

8 l_L B 51 L9
Western
1 arah I

Douglas-fir
Medium

8 15 D l4 L9
Western
1 arah /

Douglas-fir
Medium

8 15 B L0 l_L

Western
Iarch/

Douglas-fir
IrOUt

20 o L0 t9 Ponderosa Medium

50 b

207
(Approximately 100 in

group-selection
harvest)

2L
Ponderosa High

z6 43 E A1 z3
Western
1 areh I

Douglas- f ir
High

34 OJ E L2 IJ

Western
1 arnh I

Douglas - fir
Medium

34 65 D JU 15
Western
'l arah /

Douglas - f ir
Medium

34 71' B t-5
Mixed

conifer Low

34 72 B zo 15
Mixed

conifer Medium

- The stand structure i-n
commercial--thin, sanitation, and
individual - tree - selection
harvest treatments are currently
multisEoried and woul-d be
reduced to a 2- or 3-storied
sLructure. The group-selection

treatment would have .5- to 2-
acre openings in the stand. The
remaining areas of the stand
would not be affected.

- Snags wou1d be retained at a
l-evel of approximately 2 trees,
21 inches or greater, per acre
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T.MLE G-9 - FOGI ATTRIBUTE CI)ASSI?ICATION CHAIIGES UITIDER A,CTION AIJTERNATITTE B

STA}ID
NT'IfBER

COVERTYPE

FOGI
PREIIAR\TEST

I![DBK
NI'MBER

C'I'RRENT
FOGI

CLASS

POSTHARVEST
IIIDEX NT'MBER

POSTITARVEST
CI.ASSIFICATION

9 Ponderosa pine 13 medium 1"3 medium

1L
Western larch,/
Douglas-fir L> medium t low

13
Western l-atch/
Douqlas-fir L' medium LZ medium

t3
western larch/
Douglas-fir t_1 1ow L1 low

20 Ponqerosa prne 19 meo].Lrm l_3 meoLum
35 Ponqerosa plne 21 high 2t hiqh
43

Western larch/
Douglas-fir 23 high L3 medium

A? Western Iareh/
Douqlas-fir 13 medium 8 low

65
Western ]-arch/
Douglas-fir L5 medium 13 medium

7L Mixed conifer low 9 IO\^t
72 Mixed conifer 15 medium I2 meo]-lrm

(if there are no trees that
large, the next largest trees
woul-d be retained) for all units
invol-ved.

Slash from treatments woul-d be
piled and burned or otherwise
treated on site, but 15 tons of
coarse woody debris per acre
would be retained. For the
group-selection treatment, slash
would be lopped and scattered,.
other areas would be whole-tree
skidded, with slash piled and
burned at the landing.
Large live trees would be
removed if they are dying from
insect or diseaae attacks or to
provide openings for ponderosa
pine regeneration. A minimum of
I to l-0 large-diameter trees per
acre wouLd be retained.
Within units of commercial-thin,
sanitation, and individual-tree-
selection harvest treatments,
overal-l canopy cover would be
reduced by removing shade-
tolerant species to encourage
ponderosa pine dominance. In
the group-selection treatment,
ponderosa pine would be
regenerated in the openings that
are created.

. I)iwct Wectc of.fletdon .ilItematioe C to OId
Gbvoth

The amount, character, and
distribution of exist,ing o1d-
growth stands would remain the
same within the project area for
the short term. Over time,
existing covert)pes would change
with natural plant succession.

fndirect Effecte
c Irdhwt Sde qfilIo&etdon.4ltematdoe.{

and.{etion./Iltematioe C to (Nd Gltzuth

Not harvesting in o1d-growth
stands would continue the existing
risk of stand-replacement-t)4)e
fires that would likely consume
portions of the old-growth stands
in their path.
Existing open roads would continue
to provide access to firewood
gatherers, reducing the
development of snags and coarse
woody debris on those sites.
Over time and barring large-scale
disturbances, FOGI ctassification
levels would increase on most
covertlpes as climax species
mature, decadence increases, and
trees die and faII, creating more
snags and large woody debris.
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These same stands would al-so reach
a point where the FOGf
classification decreases. As
large trees continue to age and
eventually die the stand woul-d no
longer meet the old-growth
definition.

. htdirect -ffiutt of'Qetion'llltenratioe B to
Old Gtwwth

Some maLure stands not yet
classified as old growth could be
considered as old growth in the
future . Individual -tree - selection
harvesting within these mature
stands would increase the diameter
growEh rates of remaining trees
and, in some cases, ft?y hasten the
development of old-growth
attributes, especially large-
diameLer trees -

Cr:mulative EffectE
c Cttmnlatioe Wects Comnon to "lIlI

./Iltematioec

Swan River State Forest's salvage
permit prostram did limited
harvesting in old growth on the
High BIow 02 Salvage Permit. The
Big Blowdown Salvage will propose
to do harvesting in old growth.
The South wood Timber SaIe has no
harvesting within old-growth
stands. Foll-owing the completion
of the permits, updated
information will be entered into
the SLI database. Cumulative
effects for each alternative are
the same as shown i\ TABI'ES C-6 -
CURRET'? AND POST-HARVEST AMOUNTS
OF OLD GRONEH BY COVERTYPE TN SWAI{
RMR STATE FOREST; TABLE C-7 -
FOGI CIJASSIFICATIONS BY COVERTYPES
FOR SWAI:I RJYER STATE FORES?,' and
TABIJE C-8 - FOGI CITASSIFICATIAN
WTTHIN PROPOSED HARVEST AREAS.

It may be important to note that
timber stands, whether harvesting
occurs or not, may be
reinventoried or reindexed in
regard to adjustments of stand
boundaries; a more intensive
inventory may change the ofd-
qrowth status. In addition,

implementation of any possible new
guidance may change the status and
classification of some old-qrowth
stands.
Past road construction, timber
harvests, wildfires, and general
site characteristics have led to
the current amount of o1d-growth
characteristics in the entire
area. The salvage harvesting will
not a1ter o1d-growth designation,
but will reduce some old-growth
attribuLe leve1s, particularly
numbers of large snags and coarse
woody debris, as well as
potentially decreasing stand
decadence. Future sal"es and
thinning projects would 1ikely
continue to take place in the
analysi-s area. If additional
management projects were proposed,
the MEPA process would be
implemented.

SENSITIVE PLANTS

AIIAIJYSTS METEODS

The Montana Natural Heritage Program
database was searched in March 2001
for plant species and related
features of special concern in the
vicinity of Swan River State Forest.
Two botanists were contracted to
perform a site-specific survey for
sensitive pl-ant,s within the project
area. Results of this search were
then compared t.o the proposed
harvest sites for potential direct
and indirect impacts of the
proposal. Mitigation measures would
be developed, if needed.

The majority of sensitive planLs and
their related habitat features were
found in wet meadows, fens, and
riparian areas; Ehese areas are not
normally classified as forest stands
or considered for timber-harvesting
activities. Only 4 plant species
and 9 occurrences were found within
the Goat Squeezer project area. Of
the 4, 2 are associated with moist
forest areas, L with wet meadows,
and the other with freshwater ponds.
The moist forested species inhabit
open canopy forest with moderate
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ground vegetation compet.itj-on from
forbs (Pierce and Barton, 2007).
AI'TERNATTVE EEFECTS

DLrect EffectE

Dirreet Weets efilrh/Ictdon.llltrnatioe.ll to
Sensitioe Plar?ts

Annual- seasonal cLimatic
variations and events Like
drought, flooding, trees blown
down across streams, and beaver
activity coul-d aLter water levels
in wet areas, leading !o increases
or decreases in localized plant
populations. Otherwise, there
would be no effects to sensitive
plants.

Ddrcct .ffiute of.ilction./I ltnwtiaet B and C
to SqcitioePlants
Sensitive plants associated with
wetLands wouLd not be direct.ly
affected by any harvesting
operations.

Indirect Effects
o Indbwt ffieb of,.4ctian.4ltenutdoee B and

Cto SensdtiDePlants

Given the l-evel of proposed
harvesting for this project, no
measurable changes in water yield
or surface-water levels are
anticipated from either proposed
action alternative. No change in
nutrient leveLs would occur wi-th
the application of mitigation
measures to prevent erosion and
sediment delivery. Therefore. no
indirect effects are expected to
the population level-s of sensitive
plants.

Cuorulatsive EffectE
. (Cumuladoe Wbets afAefion.4lterzatioee B

aruI CtoSeuitdoePlants

If water-yield or nutrient,-1evel
changes occurred, sensitive pJ-ant
populations may, in turn, be
affected. No measurable changes
in water yield or surface-water
leve1s are anticipated from either
of the proposed action
alternatives, given the l-evel of

the proposed and active harvesting
on Swan River State Forest and
other land in the project area.
No change in nutrient levels would
occur with the application of
mitigation measures to prevent
erosion and sediment delivery.

NOXTOUS WEEDS

ITERODUCTTON

Spotted knapweed (Centaurea
maucTosa) and common St. .Tohns-worc
(Hlpercium perforaEum) populations
have become established along road
edges within the project area. Swan
River State Forest has begun a
program to reduce the spread and
occurrence of noxious weeds.

AIJTERNATTVE EFEECTS

Direct and Indirect Effects
o l)bwt and Indbd ffiecb qf.Nhilddon

"llltemafioe./I to Jlroadow W@ds

Noxious weed popul-ations woul_o.
continue as they exist. Weed seed
would continue to be introduced by
recreational use of the forest and
log hauling and logging activities
on adjacent ownerships. Swan
River State Forest may initiate
spot spraying to reduce noxious
weed spread along roads under the
Ff program.

c l)bwt a nd Indirvct Wf@ts d.4etion
.llltazaldoee B and C b Jlmiout Wedt
Logging dj-sturbance would provide
opportunity for an increased
establishment of noxious weeds;
1og hauling and equipment use
would i-ntroduce seeds from other
sites. Occurrences and the spread
of noxious weeds would be reduced
by mitigation measures designed to
appfy integrated weed-management
techniques. Grass seeding of new
and disturbed roads and landings
and spot spraying of new
infestations woul-d reduce or
prevent the establ_ishment of new
weed populations. Requiring
machi-nery to be washed and
inspected prior to entering the
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project area would reduce the
introduction of noxious weed seeds
into the forest. Roadside
herbicide spraying would reduce
existing noxious weed populations.
Al-L herbicide spraying would be
strictly controLl-ed to folLow
label directions, prevent
introduction of chemicaLs into
riparian systems, and target only
the intended noxious weed species.

Cnsrulative Effectss

. Cunulatioe ffiect* of Jlro-,llction "illtentattoe
.4to.Nmiou*Wede
Salvage logging on State land and
Iogging activities on adjacent
Lands will continue to provide an
opportunity for noxious weeds to
become established. current
poputation levels would continue
and may increase over time.

Curnu latioe Qffecb of .ilction "lI ltcrnatdoec B
and Cto.Nooiotr*Veeds

These proposed action
alternatives, together with other
management and recreational-
activities on Swan River State
Forest, would provide an
opportunity for the transfer of
weed seed from various sites and
an increased establishment of
noxious weeds. Both prevenEion
actions through the County Weed
Board and active weed-management
activities would be used to reduce
the spread and establishment of
noxious weeds and the resulting
replacement of natural vegetation.
Swan River State Forest would
continue to provide some level of
weed management through this
action and with other manaqement
programs.
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GOAT SQUEEZER TIMBER SALE PROJECT

INTRODUCTION

This analysis is designed to disclose
the existing condition of the
hydrologic resources and display t,he
anti-cipated effects that may result
from each alternative of this
proposal. During Lhe initial scoping
and subseguent newsletter comments,
the following issues were expressed
regarding the effects of the proposed
timber harvesting:
o Minimum buffer zones, as required

by the SMZ 1aw, may be inadeguaLe
to protect streams from increased
sediment introduction.

o Timber removal activities within
the SMZ may alter fisheries habitat
by reducing pool formation.
Generally, this refers to large
woody debris removaL, which is a
catalyst for pool formaLion.
No harvesting is proposed in the
SMZs under any of the alternatives.
Due to the lack of harvesting in
SMZs and DNRc-extended SMzs, large
woody-debris recruitment will not
be affected and, therefore, no
further analysis is deemed
appropriate. The Fjsheries
AnaTysis provides more information
on this issue.
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o Timber-harvesting activit,ies may
increase sediment introduction to
streams from in-channel and out of
channel sources.

These issues can best be evaluat.ed
by analyzing the anticipated effects
of sediment delivery and water yield
on the water guality of the streams
located within the project area.

SEDIMEIW DELIVERY

Timber harvesting and rel-ated
activities, such as road
construction or reconstruction, can
l-ead to impacts to water quality by
increasing the production and
delivery of fine sediment to
streams. Constructing, maintaining,
and using roads, skid trails, and
landings can generate and transfer
substantial amounts of sediment
through the removal of vegetation
and exposure of bare soil. In
addition, removal of vegetaLion near
stream channels reduces the
sediment-f iltering capacity and may
reduce channel stability and the
amounLs of large woody material.
WATER YTELD

Timber harvesting and associated
activities can affect the timing,
distribution, and amount of water
yield in a harvested wat.ershed.
Water yields increase as the
percentage of canopy removal
increases because removal of live
trees reduces Ehe amount. of water
transpired, leaving more waLer
available for soiL saturation and
runoff. Canopy removal also
decreases int.erception of rain and
snow and alt.ers snowpack
distribut.ion and snowmeLt, which may
lead to additiona] i.ncreases in
water yleld. The additional wat.er
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yield increases maY result in
increased magnitude and duration of
peak fIows, which can resu1L in
accelerated streambank erosion and
sediment dePosition.

AI.IALYSIS METHODS

SEDIMETTT DET'TVERY

The methodologY for analYzing
sediment delivery was completed using
a detailed sediment-source invenEory
thaL include guantitative and/or
qualitative information. Roads and
stream crossings were evaluated to
determine existing sources of
inLroduced sediment. Sediment source
surveys were conducted using methods
commonly used by DNRC when conducting
watershed inventories and the
Washingtron Fotest Practices :

Watershed AnaTysis MethodoTogy. In
addition, in-channel sources of
sediment were identified during
stream inventories. These
inventories were conducted in 2000
through 2OO2 by DNRC hydrologists.
Plum Creek Timber company and Land
and Water Consulting, Inc., compleLed
other sediment-source assessment
work. The data from Plum Creek can
be found in a rePort titled, Goat
Creek and PiPer Cteek hlatetshed
AnaTysis (PJun Creek Tirnber Company
7996). Data from Land and Water
Consulting, Inc. , is considered
preliminary.data, but was used to
help validate data from ottrer
sources.

In addition to looking at potential
sources of sediment introduction from
roads, potential sedj"ment
introducLion to streams from harvest
units wilf be addressed by discussing
the effectiveness of buffer zones
along streams.

WATER YIEITD

Annual water-yield increases will be
used as an indicator of PoLential
increases to in-channef erosion.

Potential increases in annual waLer
yield for the watersheds in Lhe
project area were estimated using the

ECA method, as outlined in Forest
HydroTogy, Part II (7976).

ECA is a function of total area
roaded, harwested, or burned,
percent of crown removed during
harwesLing or wildfires, and amount
of vegetative recovery that has
occurred in the harvested o4 burned
areas. This method equates the area
harvested and percent of crown
removed with an equivalent amount of
clearcut, area. For examPle, if 100
acres had 60 Percent of its crown
removed, the ECA would be
approximately 60, or equivalent to a
60-acre clearcut. The relationship
between crown removal and ECA ls not
a l-to-l- ratio, so the Percent of
ECA is not always the same as the
percent, of crown removal-. As live
trees are removed, the waLer that
would have evaporated and transpired
either saturates the soil or is
translated to runoff. This method
also calculates the recoverY of
these increases as n'ew trees
vegeLate Lhe site and move toward
the preharvest or prefire water use.

In order to evaluate the watershed
risk of increases in water yield
effectively, a threshold of concern
for each walershed was established.
Thresholds were established based on
evaluating the acceptable risk
levef, resource value, and watershed
sensiEivity. Watershed sensitivity
was evaluated using gualitative
assessments, as well as Procedures
ouLfined in Forest HydroTogy Part II
(USFS 7976). The stabilitY of a
sLream channel is an important
indicator of where a threshold of
concern should be seL. As waLer
yields increase as a result of
canopy reduction, Lhe amount of
water flowing in a creek gradually
increases. When these increases
reach a certain level, the bed and
banks erode at an accel-eraLed rate.
The more stabfe streams are better
ab1e to handle larger increases in
water yield before they begin to
erode, while Less stabl-e streams
will have a greater potential to

Page D-2 Hydrology Analysis-Appendix D



experience erosion at more moderate
wat,er-yieLd increases.
Water yield will be disclosed as a
cumulative effect in the EXISTING
CONDITIONS portion of this report
because Lhe existing condition is a
result of all past harvesting and
associated activities. In the
ENyIROIf{I4EN?AL EFFECTS port ion of
this reporL, increases in water
yield as a result of t,his project
will be discl-osed as a direct
effect. The cumulative water-yield
increase, as predicted to include
each alternative, will be disclosed
as a cumulative effect.
ANAI,YSIS AREA

The IIIATERSHEDS III PROLIEC? AREA map
can be found at the end of this
report. This map has been added to
exhibit the general watershed sizes.

SEDIItEItf DEIJMRY

The analysis area for sediment
delivery are the watersheds for
Goat, Squeezer, Napa, and Squaw/
Perry creeks. The analysis will
cover al-l stream segments within the
watershed and all roads and upland
sites that may contribute sediment,
to each stream.

WATER YIELD

The analysis areas for water yield
are the Goat Creek waLershed above
the confluence with Squeezer Creek,
and Lhe Squeezer Creek, Napa Creek,
and Van Lake watersheds.

C|'MULATTVE EFFECTS

The analysis areas for cumulatlve
effects will be the entire Goat
Creek watershed, which includes Ehe
Squeezer Creek, Napa Creek; and Van
Lake watersheds.

REGI'I,ATORY FRAMEWORK

MOITTAtrIA STTRFACE WATER- QUALITY
STAIIDARDS

According to Administrative Rules of
MonEana (ARM) 77.30.608 (2)(a), the
Swan River drainage, including aIl
sLreams in the project area, is

cl-assified as B-l-. ,Among other
criteria for B-L waters, no
increases are allowed above
naturally occurring levels of
sediment and a minimal increase over
natural turbidity is al1owed.
Naturally occurring, as defined by
ARM 17.30.602 (17), includes
conditions of materials present
during runoff from developed land
where a1l reasonable land, soil, and
water conservation practices (BMPs)
have been applied. Reasonable
practices include methods, measures,
or practices that proLect present
and reasonably anticipated
beneficial uses. These practices
include, but are not limited to,
structural and nonstructural
controls and the operations and
maintenance procedures. Appropriate
practices may be applied before,
during, or after impact.ive
activities.
BENETTCTAL USES AI;TD WATER RTGIT.TS

Designated beneficial water uses
within the project area include the
domestic water supply, coldwater
fisheries, and recreational use.

WATER - QUALITY. LIMTTED WATERBODTES

Within the project area Lhere are 2

streams, Goat and Squeezer creeks
named in the L996 303 (d) Iist
(Waterbodies in Need of TotaL Maximum
DaiTy Load ITMDL] DeveTopment)
pubJ.ications produced by DEQ (oEq
l-996) . The 2000 and 2002 303 (d) lists
do not list Sgueezer Creek as a water
body in need of a TMDL, as it fu1ly
meets all beneficiAl uses. The one
exception is drinking water, which has
insufficienL credible data for
assessment. The listed probable
causes of impairment are flow
alteration, organic enrichment/
dissolved o>qfglen, other habitat
alterations, and siltation. The
probable sources of impairment listed
are agriculture, natural sources,
pastureland, and silviculture.
Waterbodies listed as water-guality
limited are prioritized by DEQ for
development of a TMDL. Goat and
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Squeezer creeks are listed as a low
priority for TMDL development (DEQ

L995). A TIVIDL is currently being
developed for Swan Lake and its
tributaries, including Goat Creek.

Unt.il a TMDL is develoPed under
Montana Law (MCA 75-5-703), new or
ocpanded activities that may further
the listed impairment may commence and
continue, provided they are conducted
using all reasonable 1and, soil, and
water conservation practices (eMps) .

SMZ IJAW

A11 rules and regulations perEaining
to the SMz Law would be followed. BY

the def inition in ARrr4 36.LL.301, the
major streams in the Project area
are considered to be CLass I due to
the perennial flow and Presence of
fish. First- and second-order
tributaries to the major streams may
be classified as Cfass I or II
streams, dePending on the length of
time each stream ffows.
An SMZ width of 100 feet is reguired
on Class I and II streams when the
slope is greater than 35 Percent.
An sMz width of 50 feet is required
when the slope is egual to or less
than 35 percent.

EXISTTNG CONDITIONS

The basin of Goat and Squeezer
creeks is a 22,275-acre watershed
on the eastern side of Swan
Valley. Sgueezer Creek comPrises
approximatelY 8,995 acres of the
basin area and is the major
tributary to Goat Creek, alLhough
2 other named sLreams, Scout and
Bethe] creeks, contribute fl-ow.
Scout and Bethef creeks are
located above the Project area
and, therefore, wilf not be
analyzed in t.he effects Portion
of this report, except during Lhe
cumulative effects.
The headwaLers of the Goat-
Squeezer watershed originate in
Lhe Swan Range, and Lhe basin
drains west to Swan River, south

of Swan Lake. Elevation ranges
from 9,154 feet aL Swan Peak to
3,2L9 feet at the outLet (Pl.um
Creek, L996). Ownership within
the basin of Goat and Squeezer
creeks is'divided between 3

landowners. USFS manages
approximately 59 percenL (L3,l-L5
acres) of the drainage; Plum
Creek Timber Company owns about
26 percent (5,790 acres); and,
DNRC manages the remaining 15
percent (3,370 acres).
Sedinent Delivery
As described under the AJVAIYSTS
METHODS porEion of this reporL,
potential sediment delivery was
identified from i"n-channe1, road,
and upland sources. DNRC

hydrologists gathered in- channel
information on sediment sources.
Other information regarding in-
stream sedimentation was
completed by Plum Creek Timber
Company. Existing and poLenLial
upland sources of sediment
delivery to streams were supplied
by DNRC hydrologists and
foresters, PIum Creek Timber
Company, and Land and Water
ConsuLting in conjunction with
the Swan Lake TMDL. It must be
noted that the data from Land and
Water Consulting is considered to
be preliminary data by that
company. This data has been used
because it closely mimics the
results of other sediment-source
inventories.
In-Channel Sediment

During August of 2000, portions
of Goat and Squeezer creeks were
inventoried for in-stream
sediment sources, as well as for
general channel stability. Goat
Creek was invenLoried from the
middle of Section 11, T23N, R17W,
downstream to the confluence with
Swan Ri-ver. Squeezer Creek was
inventoried from Section 26,
T23N, R17W, downstream to the
confluence with Goat Creek. In
addition to the main stem,
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several tribuLaries were
inventoried for channel
instability thaL may contribute
sedlment to the main stem.

The main stem of Goat Creek is,
generally, a stable stream with
limited in-sLream sediment
sources. Substantial sediment
sources were found in only z
locations along the stream. Each
of these locations resulted from
a large tree falling across the
stream. In these instances, the
newly created slope will commonly
ravel and adjust to a more stable
angle.
A greater quantity of sediment is
produced from the persistent bank
erosion of alluvia1 Lerraces,
augmented by the larger-scale
erosion of terraces when debris
jams form and force the channel
go cut a new path. This process
is referred to as channel
migration (PIun Creek Tinber
Company, 1996). Debris jams are
common in most reaches of Goat
Creek. These debris jams store
sediment until the debris jam
fails and the sediment is
released.

The unnamed tributaries to Goat
Creek thaL were inventoried
exhibited no signs of
instability, except for a stream
in Section 6, T23N, R16W. This
sLream was recently heavily
scoured. Speculation points
toward a debris flow during the
spring of L997 that severely
scoured this channel and
presented a sediment source to
Goat Creek. This stream is on
USFS-managed land and is upstream
from all DNRC-managed land;
therefore, this sLream will not
be analyzed further.
The main stem of Squeezer Creek
varies by reach in regards to in-
stream sediment sources. The
inventoried upper reaches
(Sect.ion 26) are characterized as
stable with l-ittle or no channel

cuLLing or bank erosion due to
the amounE of rock found in the
banks. The uppermost reach is a
bouLder-tlpe channel with step-
pool sequences. Below the bridge
in Sectiorr 27, the gradient. of
the channel decreases and
locations of past debris jams
become evident. Banks in this
reach are armored by large rock,
resulting in very litt1e bank
erosion.
As Squeezer Creek fLows
downstream from the western haLf
of Section 27 through Section 2L,
side channels become more
frequent. Banks are generally
stable through this area, but,
due to the amount of woody debris
present, channel migration has a
higher potential. As the stream
winds into Section 20, past mass
failures show up periodically.
Some of the mass-wasting sites
have revegetated and heaLed while
others still look fresh. Debris
jams are less frequent in this
area, although large woody debris
is common to abundant.

Tributaries to Squeezer Creek
throughout Lhe inventoried
section are generally
intermittent. Some of the
t,ributaries show intermittent
signs of scour, while others are
considered to be ephemeral draws.
Although intermitLent streams can
contribute sediment to downstream
waterbodies, no in-stream
sediment sources were found.

Up1and Sourcee of Sediment

Upland sources of sediment. are
most often associated with roads
and stream crossings, which may
be long-term sources, or
catasErophic events such as
wildfires and landslides, which
are generally shorL-term sources
of sediment. Smaller amounEs of
sediment can be delivered from
upland management activities if
proper planning and mitigation is
appl ied.
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The Plum Creek Timber ComPanY

watershed analYsis (P7un Creek
Timber CompanY, 7996) and the
Land and Water Consulting Reports
(Land and water 2002) identified
18 locations of sediment delivery
in the Goat and Sgueezer
watersheds. Although a majoritY
of the sites identified as
sediment sources were identicaL,
there were locations that
differed by rePort.
It is estimated that these uPland
sources concribute approximately
25 tons of sedimenL to Goat Creek
on an annual basis and an
additional 5.5 tons of sediment
to Squeezer Creek (Land and water
PreLiminary Report, 2oo2). Of
these preliminarY estimates, O-2
Lons of sediment in the Goat
Creek watershed and 4.9 tons of
sediment in the Squeezer Creek
watershed are attributed to roads
on State land.

The watershed of Squaw and PerrY
creeks consisLs of 5,530 acres
located east of Highway 83 on the
floor of Swan ValleY. Both
streams are low-gradient C1ass r
channels that flow west and north
into Swan River' Elevations
range from 6,440 feet at NaPa
Point to 3,150 feet at the
confluence wlth Swan River.
ownership within the Squaw/PetrY
watershed is divided between 3

landowners. DNRC manages
approximatelY 50 Percent (2'825
acres) of the drainage, PIum
Creek Timber ComPanY owns about
45 percenE (2,540 acres), and
USFS manages the remaining 5

percent (265 acres).

Sediment DeliverY

In-charl';r.el Sediment Sources

During the sPring of 2O02, DNRC

hydrologists inventoried Squaw
and Perry creeks to identifY in-
stream sediment sources. Most of
the stream lengths in this

watershed are low gradient,
intermittent, and intermingled
with swamps and wetlands. These
Iow-gradient streams showed
litt,le to no bank cutting other
than at outcurves and
constrictions.
Upland Sediment Sources

Gates and earth berms generally
restrict the roads within this
watershed, which resulLs in very
liEtle traffic. Roads are
grassed over and have gentle
slopes, which reduces the
sediment transport potential. No
guantitative sediment inventory
was completed for this watershed.

Napa Creek is a 1,520-acre, Class
I tributary to Soup Creek that
flows east to wesL on the eastern
flank of Swan Val}ey. The
majority of Napa Creek is managed
by DNRC (L,475 acres), with the
remaining 45 acres of the
watershed being managed or owned
by USFS or Plum Creek Timber
Company. Elevations of this
watershed range from 7,000 feet
on Napa Ridge to 3,450 feeL at
the confluence with SouP Creek.

Sediment DelLvery

In-Charwtel Sediment Sources

Wetlands located just above the
conffuence of Napa Creek with
Soup Creek serve to filter any
sediment Lransported in NaPa
Creek. This stream has 2

distinct reaches defined by the
gradient. The upper reach is
characteristic of a headwater
stream with a rocky channel
bottom and rock-fi]Ied banks that
are moderately resistant to bank
cutting. The width of the stream
as Lhe "Goat-Soup cutacross" road
crosses it in Section 34 is
approximaEely 6 feet. Less t.han
half-mile downstream, the stream
is subsurface and no signs of
surface flow are present. This
continues untiL the wetlands in
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the lower portion'of Section 33
collect waLer from the water
Eab1e and the lower reach of the
stream forms. The lower reach is
a somewhat lower-gradient channel
with less rock in the streambank.
However, with lower gradients
there is less velocity and, thus,
less erosiveness. The lower
channel shows little sign of bank
cutting, except around debris
jams and woody debris.
Upland Sediment Sources

Napa Creek has only 1 stream
crossing, which is located in the
lower reach described above. The
existing stream crossing does not
currently meet BMP standards.
The creek is relatively flat in
the area of the road crossing,
which limits the risk of sediment
being transported on the road
prism, but the crossing needs a
roll- over Lhe culvert to route
road-surface drainage away from
the crossing. The culvert also
needs to be extended to eliminate
the potential for direct sediment,
deJ-ivery.

The Van Lake watershed is a
5,525-acre intermiLtent watershed
that flows from 2 sources: Van
Lake and the headwater streams in
the Swan Range on Ehe easLern
flank of Swan Valley. ElevaEions
range from 7,650 feet in the
headwaters to approximately 3,350
feet at the mapped confluence
with Swan River.
Sedinent Delivery
In-stream Sediment Sources

As described in the Environmental
Assessments for the Sma1l
Squeezer and Small Squeezer II
timber sale projects, the van
Lake watershed is drained by a
series of intermittent creeks and
ephemeral draws, with the most
pronounced hydrologic features
being a series of weLlands and
Van Lake. Some of the

inbermitLent, scoured channel-s
within the wat,ershed actually
contribut,e flow to "sink"
watersheds, which are naLuraL low
spots with no surface waLer
outlets. Stream channels in the
Van Lake watershed are stable
wiEh no active erosion or deposit
features.
apland SedimenE Sources

No identified upland sources of
sediment in this watershed exist
due to recent improvements made
in association with the Small
Squeezer and Small Squeezer II
timber sales during 1999 and
2000. Recent BMP audits
completed by DNRC hydrologists
note that adequate protection for
soil and water resources was
aecomplished and BMPs were met on
the transportation system for the
Small Sgueezer and Small Squeezer
II timber sales.

WATER YTELD

Thresholds vrere set for each
watershed, as deemed appropri.ate,
using the methodology described
earlier in Lhis report. Swan
River SLate Forest is managed
with a low degree of risk. This
Iow l-evel of risk reduces the
allowabIe cumufative annuaL
water-yie1d increase.
By looking at the channel
conditions and hydrologic naLure
of each wat,ershed and the
resources present, a cumulaLive
annual water-yield threshold is
SeT. TABLE D-7 - A.T\TNUAT WATER
YIELD THRESHOLDS FOR WATERSHEDS
IN TI{E PRO'JECT AREA displays the
annual water-yield thresholds for
each watershed in the project
area, with the exception of Napa
Creek. Due to the limited amount
of harvesting proposed in the
Napa Creek waEershed, the current
condition of the channel, and the
low potential for adverse i-mpacts
to the stream channel, a detail-ed
waEer-yield analysis was not
warranted.
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TABLE D-7 - AIINUAI' WATER YIEIJD TERESHOI'DS FOR

WATERSHEDS IN THE PRO;IECT AREA

EM'IRONMENTAIJ EFFECTS

DESCRIPTZON OF AIJTERNATMS

.,Nonllctian'lllternatdae./I Deeriptian

No-Action AlLernative A i-nvolves
no timber harvesLing, road
construcEion, or related
activities.

. .4ction,,{Iternatioe B l)eeription
ApproximaLelY 2,444 acres of
harvest units would be hafvested
with varying prescriPtions,
ranging from commercial thinning
to seedtree. Of the 2,444 acres,
426 acres would be harwesLed using
cable-yarding methods, and the
remaining 2,oLg acres would use
ground-based methods.

Roadwork associated with thi-s
alternative includes constructing
2.9 miles of Permanent road and
l-.1 miles of temPorarY road,
reconstructing 3.3 mi1es,
decommissioning approximately 0. 5
miles of road, and imProving 47.7
miles to a sLandard that meets
BMPg. The total miles of road
proposed for use under this
alternative wou]d be 55 miles -

t .,llction./Iltentatdae CDetedpttiott'

Approximately 1-,865 acres of
harvest units would be harvested
with varying prescriPtions,
ranging from commercial thinning
to seedtree. Of the t,866 acres,
328 acres would be harvested using
cable yarding methods and the

remaining t,537 acres would
employ ground-based yarding
methods.

Roadwork associated wit.h this
alternative inc]udes
constructing 1.0 miles of
permanenl road and 0.8 miles of
temporary road, decommissioning
approximately 0.5 miles of
road, reconstructing 3.3 miles
of road, and improving 35.9
miles. The total miles of road
proposed for use under this
alternaEive would be 41.0

miles.
DESCRIPTTON OF MITIGATION MEASTIRES

BMPs would be applied to every facet
of the project, including silt
fencesr lfr4ss seeding, and seasonal
restrictions during culvert
insLallation; drain dips, relief
culverts, and rock armoring during
road construction/ reconstruct ion ;
road restrictions to reduce
maintenance needs and timely
maintenance to protect surface
drainage features.
Internal audiLs of BMPs have been
conducted on Swan Unit since 1998.
BMPS have a 97 percent application
rating and a 98 percent
effectiveness rating. This
indicates that 97 percent of the
time, the BMP is applied adequately
to protect water guality. These
ratings are consistent with the
State BMP Audit statistics.
No-harvest buffers for wildlife
along perennial streams would be 165
feet; buffers along intermittent
sLreams would be 83 feet. The
extended buffers would be
considerably greater than the
requiremenLs of the SMz Law (ARM

36.1-l-.302) and would be expected to
effectively filter sediment.

WATERSIIED
TITRESHOIJD
(PERCEIIT)

CI'RREIIT AI{NUAIJ
WATER-YIEID

INCREASE
(PERCEIIT)

Goat Creek, which
includes squeezer
Creek

t_0 7.1

Scrueezer Creek 10 5.5
Goat Creek onLY t_0

Squaw/PerrY
Creeks

LL 8.0

Van Lake LZ 4.5
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AI'TERNATIW EFTECTS

Sedinent Delivery
Direct Effecta
. Direet Wecte af.No&ctian./Ilternatdoe./I to

BedimantDeliaeryt

No-AcLion Alternative A would have
no direct effects to sediment
delivery beyond those currently
occurring. Existing sources of
sediment, both in-stream and
upland, would continue to recover
or degrade, based on natural or
preexisting conditions. Upgrading
BMPs on roads located wi-thin in
the project area would occur as
funding allows.

. I)ircct Wecte qf.ilction ./Ilternatiae B to
SedtnrcntDelioogt

DirecL effects under Action
Alternative B include a reduced
sediment-delivery potenEial from
existing roads used in conjuncLion
with the proposed timber harvest.
The proposed road improvements
would el-iminate or substantially
reduce existing and potential
sediment sources identified on
area roads, especially on stream
crossings. Under implementation
of Action Alternative B, the total
amount of sediment delivery to
sLreams in Ehe project area would
be reduced.

In addition to replacing 3 stream
crossings in Section 26 during
construction activities,
approximately 51 miles of road
within the project area would be
improved or reconstructed to fully
meet BMPs. Upgrading existing
roads to current BMP standards and
maintaining roads that presently
meet, BMP standards would furLher
reduce the risk of sediment
delivery.
In the process of improving BMPs
on existing roads for a long-term
reduction in sediment delivery, a
short-term increase in sediment
delivery potential would occur
while replacing 3 stream crossings

in Sectiort 26, T23N, R17W. Site-
specific erosion-control- and
mitigation measures would be
designed and implemented to reduce
the risk of sedi-ment. introduct,ion
during and immediately after
culvert replacement. Due to the
implementation of mitigation
measures to reduce Lhe risk of
long-term sediment delivery during
the culvert installation, adverse
impacts to beneficial uses would
not likely occur.
Approximately 4.0 miles of road
construcLion would be completed
under this alternative. In
general, the road construction
would be done to extend existing
roads. Proposed road construction
would take place at least 165 feet
away from streams, except to cross
2 tributaries to Goat Creek. One
of the tributaries is an ephemeral
draw and the oEher tributary i.s a
stabl-e, Iow-gradient, first-order
stream. The low-gradient stream
is buffered from Goat creek with a
series of beaver dams that would
serve to filter sediment. Roads
constructed in conjuncLion with
this alternative would be
obliterated or restricted at the
close of the contract period.
Site-specific erosion-control and
miLigation measures would be
designed and implemented to reduce
the risk of sediment introduction
during and immediately afLer
culvert installation. Due to the
implementation of mitigation
measures to reduce the risk of
Iong-term sediment delivery during
culvert installation, adverse
impacts to beneficial uses would
not Likely occur.
In-stream sediment sources are
most affecLed by water-yield
j-ncreases. Therefore, the
potential adverse in-stream
erosion will be disclosed in the
portion of this report regarding
cumulative effects to water yield.
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I)irect ffiectt qf .,Iction .4 lt'ernatdoe C to
SedimentDelhrcryt

DirecL effects under Action
Alternative C include a reduced
sediment-delivery potential from
existing roads used in conjunction
wiEh the proposed timber harvest.
The proposed road imProvements
would eliminate or reduce existing
and potential sediment sources
identified on area roads,
especially on stream crossings '
Eliminating or reducing the
sediment sources identified on
area roads, especially on the
inadequate stream crossings, would
reduce the amount of sediment
delivery to streams in the Project
area.

In addition !o rePlacing 3 stream
crossings in Section 26,
approximately 39.2 miles of road
wiLhin the project area would be
improved or reconstructed Lo fully
meet BMPs. Upgrading existing
roads that do not meet current BMP

standards and mainLaining roads
that presently meet BMP standards
would further reduce the risk of
sediment delivery.
Approximately 1.8 miles of road
consLruction would be comPleted
under this alternative. In
general, road construction would
be done to extend existing roads.
Two crossings would be installed
on tributaries to Goat Creek.
These crossings were described in
the previous section and will noL
be described again. Roads
constructed in conjunct.ion with
this alternative woul-d be either
obliEerated or restricted aU the
close of the contract Period.
Because road construction is
located away from streams and
stream crossings would be designed
to minimize sediment introduction,
sediment generated from road
construction woul-d not likelY be
transporbed to walerbodies and,
therefore, would not adverselY
affect beneficial uses.

In-stream sediment sources are
most affected by water-yield
increases. Therefore, the
potential adverse in-stream
erosion will be disclosed in the
waLer-yie1d portion of t,his
reporE.

Indirect Effects
. Indbectffircts of,.No,/Ictdon,/Ilternatiae,A to

SedimentDelioagr

No timber harvesting or associated
activities would occur; therefore,
no indirect effects would be
expected beyond those occurring
under existing conditions to
sediment delivery if this
alternative were implemented.

. Indirect ffieb qf.,llction .llltematiae B tn
SedimantDelioeryt

Due to the tlpe of soils in the
project area and stream buffers,
the proposed harvest units in this
alternative present a low
potential of sediment delivery to
streams. A description of the
soils in the area can be found in
APPENDIr G - SOILS ANALYSIS of
this EIS. For wildlife
miLigation, all perenniaL streams
in the project area would have a
l-65-foot, no-harvest buffer, and
intermittent streams would have an
83-foot, no-harvest buffer. This
buffer would be more than is
lega11y required under the SMZ law
and would serve to protect area
streams from sediment introduction
by filtering out sediment
disturbed during t imber-harvesting
operations. General information
on soifs in the project area shows
that soils present readily accepL
infilEration of runoff. Due to
the moderate infiltration capacity
of t,he soils in t,he area and the
vegetation present, soil disturbed
during the timber-harvesting
operation would not likeIy travel
Lo waterbodies in the project
area,

The seasons of operation and
methods of harvesti.nq would also
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affect the risk of sediment
delivery to streams. Under this
alternative, 2,0].8 acres would be
harvested using ground-based
yarding methods. Of these 2,01-8
acres of proposed harvesting, 7L4
acres would be comPleted during
winter. Timber harvesting under
winter conditions results in less
potential soil disturbance than
summer operations because
eguipment is oPerated on snow.

Summer tractor yarding on the
remaining l-,301- acres would be
completed using forestrY BMPs. BY

implementing BMPs, the risk of
disturbance (displacement and/or
compaction) is reduced and, thus,
the erosion potential is lessened.
By reducing the risk of erosion,
Ehe potenLiaL for sediment
delivery is lowered.

Taking aII of the BMPs and
mitigation measures into account,
the risk of sediment deliverY from
harwest units to streams is low.
Therefore, beneficial uses and
water quality would not likelY be
adversely affected if this
alternative were selected.

. Indirect.ffieeta qf./Iction./Iltenwtdoc C to
SedimentDelbu-g

Due to the type of soil in the
project area and stream buffers,
the proposed harvest units in this
alternative would Present a low
potential of sediment delivery to
streams. A descriPtion of the
soils in the area can be found in
APPENDIX G _ SOILS ANAI'YSTS Of
this EIS. AIl perennial streams
in t.he project area would have a
165-foot, no-harvest buffer, and
intermittent sLreams would have an
83-foot, no-harvest buffer as
wildlife mitigation. This buffer
would be more than is legallY
required under the SMZ 1aw and
would serve Eo Protect area
sLreams from sediment introduction
by filtering out sediment
disturbed during timber-harvesting
operaLions. General information

on soils in the project area show
Lhat the soils present readilY
accept infilLration of runoff.
Due to the infil-tration caPacitY
of the soils in the area and the
vegetation present, soil disturbed
during the timber-harvesting
operation would not likely travel
to waterbodies in the project
area.

The seasons of operation and
methods of harvesting would also
affect the risk of sediment
delivery to streams. Under this
alternative, 1-,538 acres would be
harvested using ground-based
yarding methods. Of these 1,538
acres of proposed harvesting, 368
would be completed during the
winter. Timber harvest.ing under
winter conditions results in less
potential soil disturbance than
summer operations because
equipment is oPerating on snol/,r.

Summer tractor yarding on the
remaining L,L70 acres would be
completed using forestry BMPs. BY

implementing BMPs, the risk of
disturbance (displacement and/or
compaction) is reduced and, thus,
the erosion potential is lessened.
By reducing the risk of erosion,
the potential for sediment
delivery is lowered.

Taking aLL BMPs and mit,igation
measures inLo accounL, the risk of
sediment delivery to streams from
harvest units is low. Therefore,
it is unlikely that beneficial
uses and water guality would be
adversely affected if this
alternative htere selected.

Cumulative Effects
Sediments Delivery
. Ctutulathn ffiecte {Aro&ction,,Iltetnatiae

.4 to SedirncntDeldoay

No timber harvesting or associaLed
activities would occur; therefore,
no additional cumulative effects
to sediment delivery would be
expected beyond those occurrlng
under exist.inq condit.ions as a
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resulL of implementing No-Action
Alternative A.

Cumulatioe ffiecte of .t ction .,!I lternatfu e B to
SedimantDelh:eryt

Cumulative effects to Potential
sediment-delivery would occur as a
result of fixing existing sediment
sources on roads within uhe
project area. UPgrading or
malntaining the BMP structures on
area roads would reduce the
overalL risk of sediment delivery
Lo streams.

The new road construction proposed
under this alternative would
increase Lhe miles of road within
the project area. However, due to
the location of the ProPosed road
construction and the prescription
to obliterate or restricL road use
on the new construcLion, it is
unlikely Lhat adverse cumulaEive
effects to sediment delivery would
result.
Cum,ulatioe .ffiect* of ,/Iction oll lternattoe C to
SedimentDeliaery

Cumulative effects to sediment
delivery potential would occur as
a resuft of fixing existing
sedimenL sources on roads within
the proj ect area. UPgradi-ng or
maintaining the BMP sLructures on
area roads would reduce the
overall risk of sediment deliverY
to slreams.

The new road consLruction proposed
under this alternative woufd
increase the miles of road within
Ehe project area. However, due to
the location of the ProPosed road
construction and the prescript,ion
to obliterate or restrict road use
on the new construction, it is
unlikely that adverse cumulative
effects to sediment delivery would
result.

Water Yield
o Dircct Wectc ofJlro-iletion "Ilternatioe ./I to

WaterYdeld

No timber harvesting or associated
activities would occur; Lherefore,

no direct effect to water vield
would occur.

. I)irect Wectc of'{ction 'Qlternatiae B to
WateYield
Action AlLernat.ive B, as described
earlier, would i-ncrease the annual
water yield in most of the
watersheds within the project
area. The direct effects to
annual water yield by watershed
are shown tn TABLE D-2 - DIRECT
EFFECTS TO WATER YIELD UNDER
ACTION ALTERNATIW B.

Due to the channef characteristics
and existing sediment-delivery
attributes described in EXISTING
CONDITIONS, it is unlikely that
the water-yield increase, shown
above, would result in substantial
channel adjustments and increased
in-stream erosion potenLial.

TABT,E D-2 - DIRECT EFFECTS TO WATER

YIELD TTNDER ACTTON ATJTEENATTW B

t Diwct ffiecb qf./Ictdon.llltematiae C to
WateI'deld
Action Alternative C, as described
earlier, would increase the annual
water yield in most of the
watersheds within the project
area. The direct effect to the
annual water yield by waLershed is
shown below in TABLE D-3'- DIRECT
EFFECT TO AITNUAL WATER YTELD UNDER
ACTION ALTERNATIIr'E' C.

Due to the channel charact.erlstics
and existinq sediment-delivery

WATERSHED
ACRES

OF
HARVEST

EQUIVALE}IT
,CIJEARCUT

ACRES
(EEA)

PERCENT
ANNUATJ

WATER
YIELD

INCREASE

Goat Creek 465 282 0.3
Squeezer
Creek 655 46',? 0.9

Naoa Creek t0 <0.1-

Squaw/Perry
Creeks 607 455

Van Lake s7L 226 1.1
Swan Rlwer 85 49 <0.1
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attributes described in EXISTING Cumulative Effects
CONDITIONS, it is unlikely that
the water-yield increase shown . cumulatioeffiect*ofJlro4ction'llltentatiae
above would resulL in subsEantial- '/ItoWatqYield
channel adjustments and increased No timber harvesting or associated

TABIJE D-3 - DIRECT EFtEeT TO AIINUAIJ to water vield would occur.
WATER YIET'D TTNDER ACTION AI.TEENATIW C

in-stream erosion potential.

WATERSIIED
ACRES

OF

EOTIT1'AT.EIIiPT
PERCE}IT
AI'INUAIJ
WATER
YIEIID

INCREASE

CLEARCUf
ACRES
(EcA)IIAJ(Vtg5r

Goat Creek 4l_8 274 0.3
Squeezer
Creek 550 381 o.4

Napa Creek 55 L0 <0.1-
Squaw/Perry
Creeks 530 402 2.4

Van Lake 228 136 0.7
Swan River 85 49 <0. L

Indireet Effects
t Indirect ffiecte d.Nodction.4lternatioe .4 to

|VaterYield
No timber harvesting or associated
activities would occur; therefore,
no indirect effects to water yield
were identified.

t Indbvct Wects qf.,tction./Ilternatdae B to
VatqYield
No indirect effects to the annual
water yield would occur. Since
water yield is a direct result of
removing canopy cover, all effects
associated with annual water yield
are considered in the sections
addressing direct and cumulative
effects.

. Indircct ffiab qf./Iddon.llketnattoe C to
WaterYdeld

No indirecE effects to the annual
water yield were i-dentified.
Since water yield is a direct
result of removing canopy cover,
all effects associated with annual
water yield are considered in the
sections addressing direct and
cumulaLive effects.

activities wouLd occur; therefore,
no additional cumulative effects

. Cumulatdoe ffiett {.4ctian./Ilternatiae B tn
WattrYield
Action Alternative B, as described
earlj-er, would increase the annual
waLer yield in most of the
watersheds within the project.
area. The cumul-ative effect to
the annual water yield by
watershed is displayed in TABLE D-
4 - CUMULATIW EFFECTS TO ANNLIAL
WATER YIELD UIIDER ACTION
ALTERNATIW B.

With all of the watersheds staying
below the threshold of concern, it.
is unlikely that the cumuLative
annual water-yie1d increase would
result in substantial channel
adjustments. Therefore, no
increased in-stream erosion wouLd
be expected.

TABIJE D-4 - CITMUI'ATIW EFFECTS TO
,dTNAAIJ WATER YTEI'D TTNDER ACTION
AIJTERNATTI/E B

. Cunula,tioe ffiecb S./Iction./Ilternatioe C to
Wa.terYield

Action Alternative C, as described
earlier, would increase the annual
water yield in most of the

WATERSIIED
THRESHOIJD
(PERCBNI)

CITMIIIJATfVE
PERCEIf,T
ANNUAI,

WATER.YIEIJD
INCREASE

Goat Creek,
including
Squeezer
Creek

1_0 5.3

Squeezer
Creek 10 6.4

Goat Creek
onlv 10 '7.6

Squaw/Perry
Creeks 11 L0.7

Van Lake 1,2 f.o
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watersheds within the Project
area. The cumulative effect Lo
the annual water Yield bY
watershed is shown below in TABLE
D-5 - CUMULATIW EFFECT TO ANNUAL
WATER YIELD UNDER ACTION
ALTEENATIVE C.

With all of the watersheds staYing
below the threshold of concern, it
is unlikel-y that the cumulative
annual water-yiel-d increase would
result in substantial channel
adjusLments. Therefore, no
increased in-st,ream erosion would
be expected.

TABI'E D-5 - CTMELATIW ETFECT TO

AAINUAL WATER YTEI'D TINDER ACTION
ALTERNATIVE C

WATERSHED
TIIRESIIOI,D
(PERCEIIT)

CITMITLATIVE
PERCElwI
N{NUAIJ

WATER.YIEIJD
INCREASE

coat Creek,
including
Cdrlaatar

Creek

t0 5.2

Squeezer
Creek

t_0 tro

Goat Creek
onl-v

10 5.3

Squaw,/Perry
Creeks

l_1
1-O .4

Van Lake L2 5.2
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FIGURE D-7 _ GOAT SQUEEZER TTMBER SAIJE PRO'TECT PROPOSATJ WATERSHEDS TN TEE
PRO;IECT AREA

SquawlPerry
watershed

Soup Creek

Swan Riv

Napa Creek

Goat Creek

Van Lake
watersnec

1 0 1 2Miles

-

Soueezer Creek
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GOAT SQUEEZER TIMBER SALE PROJECT

IIITRODUCTION

During the initial scoping
and subsequent newsletter
comments, Lhe following
issues were expressed
regarding the effects of
the proposed timber
harvesting:

o Land management
act.iwit,ies may degrade
physical habiLat in area
streams.

r Fish populaLions could
be affected if fish
habitat is degraded.

The analysis area
considered under the
proposed Goat - Squeezer
Timber Sale Project
include potential harrrest
units within the following
drainages:

- Goat Creek,
- Squeezer Creek,
- Napa Creek,
- Sguaw Creek,
- Perry Creek,
- Swan River, and
- the Van Lake watershed.

SAI,trTONID* PRESENCE (DESTGNATED X) ATID

WATERBODIES OF AXAIYSIS AREA
TABL'E E'7 -
ABSENCE TN

The analysis area supports native
salmonid species, including buII

TABLE OF CONTENTS

Introduction .. ....... 1

Analysis Methods 4

Analysis Area . ....... 6

Existing Conditions ... 6

Description of Alternatives 22

Description of DNRC SMZ and Sediment Mitigation .. 23

Alternative Effects ... 24

trout (Salvelinus confTuentus) and
wesLslope cutthroat trout
(oncorhlmchus clarkj lewjsj) . TABLE
E-1- - SAI,tr!ONID" PRESENCE (DESIGNATED
X) AND ABSENCE IN WATERBODIES OF
A.IIATYSTS AR.EA and FIGURE E-J- -
SAI"IfONID SPECIES COMPOSITION,

DISTRIBWION, AND
PASSAGE BARRTERS OF'

THE ANALYSIS AREA
displays species
distribution. BuI1
trout are Federally
listed as "threaLened"
under the Endangered
Species Act and
westslope cutthroat
trout are considered a

WATERBODY
BWL
TROW

WESTgIJOPE
CWTHROAT

TROW

BROOK
TROW

&ATNBOW
TROW

Goat Creek x x x x
Squeezer
Creek x x x

Unnamed
Tributary
(Section 15)

x

Scout Creek x
Bethal- Creek X

Squaw Creek x
Napa Creek x x
Perry Creek x
Van Lake x
Swan River
(upstream of
Swan LAKE)

x x x x

r,ExeTuding mountain whi tef i sh.
Sources- Leathe et. al (1985), PLum Creek (L996)
Rumsey (2007).
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"Class A species of special concern"
through a joint listing developed by
DFWP and the Montana ChaPter of the
American Fisheries Society. C1ass A
species are those that are limited
in numbers and/or habit.at both in
Montana and elsewhere in North
America; elimination from Montana
would be a significant loss to the
gene pool of the sPecies.

The State of Montana has developed a
Restorat.ion Plan for Bul1 Trout in
Lhe Clark Fork and Kootenai Baslns
(Iulontana Bu77 Trout Restaration
Team, 2OOO). The entire Goat and
Squeezer drainages were closed to
angling year-round by DFWP in 1985.
In 1993, harvesting of bul"l trout
was eliminated in Montana, including
the Swan River and its tributarles.
The only exception to the Statewide
closure is Swan Lake, which remains
open with a dailY creel limit of 1

bulf Erout.

Other native species in the analysis
area include another salmonid,
mountain whitefish (ProsoPium
wiTTiamsoni) and sculPin (Cottus
spp. ) . Nonnative salmonid species
found in the analYsis area include
rainbow trout (Oncorhlmchus mykiss)
and brook trout (SaTvelinus
fontinaTis). According to DFWP

information cited in P-Lum Creek
(7996), the stocking of brook trouL
into Swan River tributaries began in
1926 and conLinued routinelY
throughout the L950s. Rainbow trout
were first inLroduced into the Swan
River basin in l-932. As with brook
trout, intensive stocking efforts
for rainbow trout were conLinued
until around 1950 (see FTGtAE E-L -
SALIUIONID SPECIES COI4PASITION,
DISTRIBWION, AI:trD PASSAGE BARRTERS

OF THE AI:{ALYSIS AREA) .

The bu1l trout and westsloPe
cutthroat trout PoPulation in the
analysis area suPPorL 3 Possible
life history Patterns that can
occupy vasL geograPhic areas (see
TABLE E-2 - GENERajL TIME FRAME OF

LIFE HISTORY CHARACTERISTICS OF BULL

TROW AIID WESTSLOPE CWTHROAT OF THE
AI:IALYSIS AREA) :

- Resident - resides and reproduces
in nata] stream.

- Fluvial - outmigrates to Swan
River from its natal stream as a
juvenile to sexually mature in the
river, and returns to natal stream
to spawn.

- Adfluvial - outmigrates to Swan
Lake as a juvenile to sexually
mature and returns to natal stream
to spawn.

TABLE 8.2 - GENERAL TIME FAEUS OF
IJIFE EISTORY CITARACTERISTTCS OF BUIITI

TROW ATID V{ESTSLOPE CVITHROAT OF TEE
ATIAI'YSTS AREA

Historically, fish passage between
Flathead Lake and Lhe Flathead River
system with the Swan drainage was
accessible. However, according to
the lulontana Bufl- Trout ScienEific
Group (1996), construction of
Bigfork Dam in 1902 blocked upstream
access from Flathead Lake to the
Swan drainage. A fish ladder was
constructed in the 1920s to enable
migratory fish to pass over the L2-
foot high concrete diversion dam and
access the Swan River drainage, but
apparently the ladder did not work
wel1. This ladder did not become

SPECIES:
BI'IJIJ

TROIXX

WESTSLOPE
CIITTIIROAT

Spawning September
through
early

October

Late April
through

May

Egg
incubation

sepEember
through
ilanuary

May
through

June

Fry emergence April
through

May

June
through

JuIy
Rearing time
(age of
fish at
outmigration)

1+
juveniles

Young'91-
year

and l-+
iuveni.les

Migrational
spavrning
movement

,Ju vI
through
AugusL

March
through
April
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FIGURE E-7 - SAI,MONID SPECTES COMPOSITION,
DTSTRTBUTION, AAID PASSAGE BERRT.ERS OF THE
AT{AIJYSIS AREA.

Swan Riv

Squaw/Pe
watershed

Van Lake
watershed

Napa Creek

Goat Creek

Squeezer Creek

101
---l

Miles

MAP LEGEND

streans

Species Composition
gull Trout

Bull Trout. WCT.

EBT

wcT

WCT. EBT.

DV Spaming Areas

Barriers
PAci danrc 6nl 1,

KcbruerrL b /
Migratory

coat Squeezer Timber Sale Project Page E-3



fu1ly operational unti1 upgrades
were made in 1959 (Domrose, 7974) .

However, the fish ]adder was
subsequently disabled in the l-ate
1980s due to concern over the
potential for introduced species,
primarily l-ake trouE (SaLveLinus
namaycush) and lake whitefish
(Coregonus cTupefomis) , to migrate
upstream from the Flathead drainage
into the Swan drainage (Montana BuLL
Trout Scientific Group, 7996). As a
result, the Bigfork Dam barrier has
created a partial disruption to the
historical upstream movement of bul-l-
trout. Fish are sti1l able to
migrate downstream.

As a result, the migratory
(adffuvial-) population from Swan
Lake is now the dominant bul-l- trout
life-history pattern in the Swan
drainage. According to Ehe Montana
Bul-l Trout Scientific Group (7998),
migratory bul-l trout can move great
distances (up to 250 kil-ometers [155
mil-esl ) among l-akes, rivers, and
tributary streams in response to
spawning, rearing, and adul-t habitat
needs. According to Leathe and Enk,
L985, one spawning buIl trout tagged
in Goat Creek moved downstream
through Swan Lake, over Bigfork Dam,
into Flathead Lake, and then was
recaptured 9 months later
approximately 34 mil-es up the
F]athead River. The extent of this
movement was 74 miles.
Genetic research has indicated there
is a degree of introgressive
hybridization between bul1 trout and
brook trout in the Goat-Squeezer
drainage - Kanda (J-998) reported an
Fl- hybrid (first generation
offspring of a bul1 trout-brook
trout mating) in Goat Creek. In
Squeezer Creek, Kitano et a7 (7994)
observed a smal-l- male brook trout
releasing sperm by sneaking into a
redd during the spawning by a pair
of large bu1l trout. In addit.ion,
Kanda (7998) found that F1 fish were
not necessarily sterile, as previous
research has suggested, but capable
of backcrossing with either a bul-l-
trout or brook trout parental stock.

However, the reproductive success of
these F2 fish appears Lo be minimal-
indicating these 2 species do not
form hybrid swarms.

Other recent genetic research has
also yielded important information
about pure bul1 trout populations.
Kanda and ALLendorf (2007) indicated
that the large populat.ion
differentiation that they detected
within drainages suggests that
l-itt.le gene flow has occurred among
bul-l- trout populations, even over
short geographic distances, and that
geographically close populations
have been highly isolated
reproductively. ParalleL to this,
some of the genetic differentiation
among populations may have evol-ved
through adaptation to l-ocal
environments (Fox 7993; PhiJJipp and
Clauson 7995; in Kanda and
ATTendorf, 2007). In addition,
availabl-e data indicate t.hat, at
times, 1r€a'r cl-asses of bull t.rout
may be produced from a smal-l- number
of spawners (Kanda, 7998).

AI{ALYSIS I{ETHODS

The methodolog-y used to assess
existing conditions included the
eval-uation of trout populations and
their physical habitat. Physical
habitat is broken into 4 main
headings: sediment, woody debris,
stream temperature, and fish
passage. These physical-habitat
headings are analyzed for both
existing conditions (no-action
alternative) and the action
aLternatives. Discussion of the
habitat requirements for salmonids
under the 4 main physical habitat
headings is addressed under the Goat
Creek data.
Scout Creek and Bethaf Creek,
tributaries to Goat Creek, have been
identified in the EXISTING
CONDITIONS section of this report. t.o
provide additional baseline
knowledge of salmonid populations
near the analysis area. However,
these 2 streams are not analyzed in
Ihe A.L?ERIVATIVE EFFEC?S seclion of
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this report because theY are both
found upstream of any harvest, tracts
contained in the ProPosed action
alternatives. Potential impacts as
a resuft of a particufar action
alternative would be evaluated
through ongoing monitoring of fish
populations, including redd counts,
habitat-guality monitoring, and
identificaLi-on of risk factors to
habitat degradation.
POPULATIONS

Fish populations have been sampled
in select streams of the analYsis
area by DFWP, primarilY through
electroshocking. One-pass presence/
absence and relative abundance
efforts have been comPleted to
provide cursory information abouL
fish populations. Two- to 3-Pass
depletion esLimates, or mark-
recapLure tsechnigues, have been
employed to obtain PoPulaElon
estimates. Redd counts have also
been compleLed by DFWP in select
streams of the analYsis area to
provide informaEion about spawner
escapemenL, actual redd
construcLion, and relative
recruitment.
PEITSICAI' HABITAT

Physical habitat information for the
analysis area has been PrimarilY
obtained from the following 3

studies, listed in chronological
ordert Leathe et. a7 (19e5), Plum
Creek (1996), and Han)er, Gangemi and
BaxEer (1997). The Montana River
InformaLion System has also provided
summary information for the analysis
area. Ongoing monitoring data from
DFWP for the Flathead Basin Forest
Practices, Water QualitY and
Fisheries Cooperative Program
(FTathead Basin Cotwnission, J-991) is
also included. Data suPPlied to
DNRC by Land and water (2002) has
been used to identify sediment
sources in the GoaL and Squeezer
drainages. In addition, a rePort bY
ELl-is et aI. (7999) addresses the
influences of forest harvests on
water guality, especially relating

to phosphorous, nitrogen, and total-
suspended-sediment issues in Lhe
Goat Creek drainage.

Data from the Pl.um Creek (1996)
study utilized the Level 2

methodofogy of iul;.e Washington Forest
PracEices Board (L995), Version 3.0
for the watershed analysis of the
GoaE Creek (including Squeezer
Creek) drainage and can be
referenced for all physical habitat
variables. The Pfum Creek (7996)
report should be referenced for a
more detailed analysis of habitat
conditions overlaid with geomorphic
characteristics. The sLream reaches
near the proposed action areas are,
generally, represented in TABLE E-
4 _ PHYSTCAL ITABTTAT CHARACTERISTICS
OF GOAT CREEK; TABLE E-S - GOAT
CREEK PHYSICAL HABITAT
CH RACTERISTIC SCaRING; TABLE E-14
SPECIFIC PHYSICAL IIABITAT
CHARACTERTSTICS OF SQWEZER CREEK;
and TABLE E-J-s - PHYSICAL HABITAT
CHARACTERISTIC SCORING FOR SQWEZER
CREEK (located further on in this
appendix) for reaches G2 to G7 on
coat Creek and reaches S1.1 to S8 on
Squeezer Creek, although some
downstream and upstream reaches are
included for baseline information.
The numbering sequence follows a
downstream to upstream relationship.
Sedinrent

Fine sediment in the analysis area
has been evafuated by substrate
scores and/or McNeil coring. A
substrate score is an ocular
assessment of streambed particle
size and Ehe relative degree of
embeddedness. Embeddedness refers
to the degree of armour, or the
tight consolidation of substrate. A
higher substrate score indicates
more favorable fisheries-habitat
conditions. Low substraLe scores
indicate smaller sEreambed particles
and greater embeddedness, which
constitutes poorer quality fish
habitat. McNeiI coring is a method
used to determine the size range of
material in streambed spawning
sites. Results are given as a
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percenLage of material less than
5 . 35 millimet,ers (L/ 4 ir]c]f) and
indicate the quality of spawning and
incubation habitat. The smaller the
percentage of fine materials, the
better the habitat condition.
According to the FLaEhead Basin
Commission (7991) cooPerative
report, a stream is considered
threatened if the substrate score is
less than 10 or the McNeil core is
over 35 percenE. Red-f1ag, or
"impaired" values' are assigned to
substrate scores less Lhan 9 or
McNeil core values over 40 percent.

Woody DebriE

Woody debris in Lhe Goat-Sgueezer
drainage has been described bY 2

studies z Hauer, Gangemi and Baxter
(1997) and the Plum Creek (7996)
inventory. fn the studY bY Hauer,
Gangemi and Baxter (L997), Goat
Creek was 1 of 8 streams with
reaches analyzed in third- and
fourth-order segments as known bull
trouL tributaries. Three stream
reaches on Goat Creek 100 meters in
length were analyzed for large woody
debris greater than 10 centimeters
(approximat.ely 4 inches) in diameter
and greater than 1 meter in length.

Strea'm TeDperature

Stream temperature data, where
available, have been collected
either by DNRC or DFWP continuous
recorders or by spot temperature
readings during the other field
investigations completed by DNRC or
DFWP. The anticipated effects to
stream temperature will be addressed
through removal of riParlan
vegetation.
Fish Passage

Fish passage has been determined
through observations from the field
investigation Process of Ehe manY
different studies conducted in the
analysis area.

AI{ALYSIS AREA

The Goat Creek watershed, located 40
miles southeasL of KalisPe1l,

Montana, drains t3,280 acres west
from the Swan Mountain Range into
Swan River. Squeezer Creek, a
tributary Lo Goat Creek, drains
8,995 acres on the southern half of
the Goat Creek watershed. The Squaw
Creek watershed, including the Perry
Creek drainage, is 5,530 acres.
These 2 predominately low-gradient
tributaries are located just north
of the Goat Creek watershed. Napa
Creek, a L,520-acre tributary to
Soup Creek (8,265 acres), is also
located just north of the Goat Creek
watershed. The Van Lake watershed
(5,525 acres), consisting of a
series of wet.l-ands, is located just
south of the Squeezer Creek
drainage. Van Lake consists of 58
surface acres.

EXISTING COIIDITIONS

D @at Creet<

According to the Montana BuTl
Trout Scientific Group (7996),
Goat Creek is considered a core
area for bull trout and is
currently proposed as critical
habitat by the USFWS. Core areas
are drainages that historically
and currently contain the
strongest populations of bulI
trouL and are important for
spawning, rearing, and adult
habitat needs. These habiEats are
key to the continued existence of
bull trout in the Flathead Basin.

PopulatLons

Population estimate data obtained
from a 150-meLer section on lower
coat Creek from 1987 to 1999 can
be found irl FIGURE E-2 - GOAT

CREEK BWL TROW, BROOK TROW AND

WESTSLOPE CWTHROAT TROW
POPULATION DATA. Annua1 bu1l
trout redd eount trend data exists
for Goat Creek with a period of
record from 1982 to 2001 and can
be found in FIGURE E-3 - BULL
TROW REDD COUI\ff ?REND DATA ON

1OAT CREEK, 1982-2001. Redd
counts for westslope cutthroat
trout are difficult to obtain due
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to high spring-flow conditions
during and/or after spawning.

FTGTTNE E-2 - GOAT CREEK BWL
TROW, BROOK TROW, AND \TESTSLOPE
CWTHROAT TROW POPULATTON DATA
shows a relatively stable species
composition and population density
in Goat Creek. BulI trout redd
count data shown in FIGURE E-3 -
BWL TROW REDD-COUMT TREND DATA
ON GOAT CREEK, 7982 through 2001-
i-ndicates an increase in bull
trout spawning in Goat Creek in
recent years.
Salmonid populations in Goat Creek
and the rest of the analysis area
are subject to diverse pressures.

ETGT'RE E-2 - G1OAT CREEK BWIJ TROW,
CWTHROAT TROW POPIII'ATION DATA

One of these pressures includes
the effects of timber harvestinq.
According to the Montana Bull
Trout Scientitic Group (7995),
past forestry practices (road
construction, Iog skidding,
riparian tree harvesting,
clearcutting, splash dams) were
often damaging to watershed
conditions and are a major
contributing cause of the decline
of buI1 trout. The effects of
these practices on habitat include
increased sediment in sLreams,
increased peak flows, hydrograph
and thermal modifications, loss of
in-stream woody debris and channel

BROOK TROW, ATID IIESTSLOPE

Goat Greek Bull, Brook and Westslope

Eolr,

E
.9
]L

Data rromnumsey poorledl !aroot< lWestslope

94

FIG|IRE E'3 ' BUI'I' TROW REDD-OOUI{T TREND DATA
through 2001

oN GtoAT CREEK, 7982

Goat Greek BullTrout Redd Gount Data

oIt!toE
o
:*

Year
Data from Montana B\IT Trout Scientific Croup (7996) and Rumsey (2001)

'82 
-'83 -'84 '85 ',86 ',87 '88 '89 '90 '91 '92 '93 ',94 ',95 '96 '97 '98 '99 ',00 '01
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stability, and increased access to
anglers and poachers.

The /'fontana BuTl- Trout Scientific
Group (1996) states Lhat extensive
logging and road consLruction
began in the Swan drainage in the
early 1950s. These activities,
conducted on private, State, and
Federal lands, have progressivelY
penetrated most major tributary
drainages upstream. The extenL of
timber harwesting and road
development varies considerablY
within and between ownershiPs in
the Swan drainage.

However, other human-caused
sources within the Flathead Basin
must also be assessed Lo better
understand the population dynamics
of bulI Erout and westsloPe
cuLthroat trout in the analYsis
area. This is due to the far-
reaching migratory behavior of
buIl trout and, to a lesser
extent, westslope cutthroat trout.
For example, the construction of
the Bigfork Dam eliminaEed
approximatefy 15 percent of
potential spawning and rearing
habitat for the Flathead drainage
bu1l t,rout population (unpubTished
DFWP data in Montana Bu77 Trout
Scientific Group, 1996) .

oLher issues raised by the l"lontana
BufI Trout ResEoration Team (7998)
in analyzing the relationshiP
beLween l-and-management activities
and habitat, reguiremenLs of bulI
trout in the Flathead Basin
include:
- residential and industrial

development,
m].n1n9,
livestock grazing,
agriculture,
irrigation diversions,
dams,
secondary roads,
recreation,
transportation systems,
fire management, and
the introduction of nonnative
species.

In the end, the Montana BuLf Trout
Restoration Team (7996) has raised
Lhe issue that more informaLi.on on
the unique characteristics of the
Swan drainage is needed since the
Swan drainage is the only drainage
that the Scientific Group has
evaluated where high levels of
timber harvesting has occurred,
high sediment loads are
documented, brook trout are
abundant, and yet bu1l trout
numbers are increasing.
Physical Eabitat
General characteristics of the
physical in-stream habitat from
the Montana River Information
System for Goat Creek can be found
in TABLE E-3 - IN-STREAIT PHYSICAL
HABITAT CHARACTERISTTCS OF GOAT
CREEK. For additional baseline
data from 1-983 through 1984,
Leathe et a7. (7985) can be
referenced.

TABI,E E-3 - IN-STREAM PTI'{SICAI'
EABITAT CHARACTERISTICS OF COAT
CREEK

The most recent physical habitat
analysis of the GoaL Creek
drainage was completed by Pl.un
Creek (L996) and can be found in
summarized format in TABLE E-4 -
PHYSICAL HABITAT CHARACTERISTICS
OF GOAT CREEK. The parameters
found in this table are assigned
scoring value found in TABLE E-5
GOAT CREEK PHYSICAL HABITAT
CHARACTERISTIC SCORING.

a

REACH

lfotxfH To
SQI'EEZER

CREEK
(PERCErqr)

SQI'EEZER
EREEK TO

HEADWATERS
(PERCEI{T)

River miles 0.0 to 0.7 O.7 to 9.7
Gradient 0.9 3.6
Pool ratio (3) (2)
Run ratio (83 ) (53)
Riffle ratio (7) (3s)
Pocket ratio (7) (0)
Data obtained from Montana Rivers
Information Svstem websi te
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TABIIE E-4 - PHYSTCAI' ITABITAT CHARACTERISTICS OF GOAT CREEK

IIABITAT
VARIABLE

REACH

G2 G3 G4 G5 G7 G8 G9 cl0 G1I. c35

Distance
surveyed (m1)

to0 744 100 100 100 181 100 200 280 132

Percent
canopy shade 3L.7 44.L 44 46 58 89.5 53.75 76.7 )5 . b 73 .7

Percent pool
area L6.2 22,8 28.5 30.9 35.8 51.9 9.2 2.9 46 .4 28.5

NumDer o!
pools 3 19 2 5 2 2 L2 e

Channel
v/idth/pool 3.3 4 4.7 2.8 4.7 3 10 .4 3 .33 3.62

LWD/channel
width 5.4 4.9 3.3 1.8 3.5 2.3 1a 1.8 2.6

Percent of
pools w/wood
cover

100 84.2 100 66 50 100 0 0 83 .3 75

Mean percent
$rood cover in
DOO1S

1.3 L3.4 o 4 4 10.8 0 0 1l_.7 5.9

Percent
boulder cover 2.7 2.5 0.8 o.2 60 33 .5 53,7 s8.9 1.8 39 .6

DominanE
substrate Gravel, Cobble GraveI Cobble Boulder Boulder Boulder Boulder Gravel Boulder

Subdominant
substrate Cobble GraveL CobbIe GraveI CobbIe Cobble Cobble Cobble Cobble CobbIe

Mean \retted
width (m)

5. 91 6.72 7.68 7 .62 5 .73 7 .04 5.49 5.69 4 .35 5.IJ

Mean channel
width (m)

10 .1_ 9.74 10.56 11. 8 10,.35 10.06 9.45 9.5 7 .01_ 4 .57

Mean wetted
width pools
(m)

7 .L! 6.94 7.92 7.42 b.f, 8.23 1.>t J . UJ 4.t7 3 .31

Mean resicluar
depth pools
(m)

0. ?1 0 .69 0.88 0 .69 0.8 o.7L 0 .67 0.53 0.48 0 .53

Mean residua.L
depth pools
w/wood (m)

0 .58 0.88 0.63 0.96 N/A N/A 0.49 0.6

Mean reEidual
depth pools
w/o wood (m)

N/A 0.74 N/A 0 .81 0 .63 N/A 0.61 0.63 0 .48 0 .32

Mean percents
surface fines 12.2 L2.A 19 23 L6 5.45 26 I .54 LO.7 5. t

Mean volume
of IJWD (cubic
m)

N/A o .47 0.3 N,/A 0.85 o.27 0.54 u.50 0.59 0.4!

Plum Creek (7996)
rmeter = 39.37 inches
'r,wD - Targe woody debrjs

According Lo the Montana Bul-7
Trout Restoration Team (2000),
bull trout have very strict
habitat requirements LhaL are
generally referred to as the 4
Cs - c1ear, co1d, complex, and
connected. This includes clean,
cold water; high leve1s of shade,
undercut banks, and woody debris
in streams; and connectivitY among

and between drainages. BulL trout
also seem to prefer areas of
gaining groundwater or groundwater
up-welling reaches. The MonEana
Bu77 TrouE Seientific Group (J.998)
states that the majority of
migraLory buIl trout spawning in
Montana occurs in a small-
percentage of t,he Lotal stream
habitat available. Spawning
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TABLE E-5 - GOAT CREEK PHYSTCAL HABTTAT CHAR;ACTERISTTC SCORTNG*

ITABXTAT
VARIABI.E

REACH

G2 G3 G4 G5 e7 G8 G9 G10 Gl1 c36

Sutnner/winter Rearing :
Percent pool Poor Poor Poor Fair Fair Good Poox Poor Fai-r Fair
Pool frequency Fair Fair Poor Fair Poor Fair Poor Poor Fair Fair
Debris pieces/
chamel width cood Good Good Fair cood cood Good Fair Fair Good

PercenE wood
cover in poolg Fair Fair Fair Poor Poor Fair Poor Poor Fair Fair

Habi tsat
condition call Fair Fair Fair Fair Fair Fair/

qood Poor Poor Fair Fair

winter Rearing:
substrate F:ir F'a:,r Faj.r Fair cood Good Good Good Poor Good

Off-channel cood Good Good Fair Fair PooI Poor Poor Faj-r Poor

Habitat
condition call rair/ good EaLr/

qood
FaLr/
qood Fair Good Fair Fair Fair Poor/

fair Fair

uDgtreatn Adult Movement :

Holding pools Good cood cood Fair Good Good Poor Poor Fair cood

Access to
spawninq

Good Good Good cood cood Fair Fair Fair Poor Fair

Habitat
condition call cood cood Good

Fait/
qood cood Far.r/

oood
Poor /
fair

FaLr /
DOOr

Poor/
fair Fair

sDawninq and Incubation:
cravel quaLity Good Good Good Gooct Good Poor Fair Good Good Fair
Fi.nes r-n qravel. Faar Fair !'a1r Poor Fair Good Poor Goocl Gooct Goocl

Redd ecour Fair Fair Fair Fair Fair Fair Fair Poor Fair Fair

Gravel quanEity Fair Fair Fair Good Poor Poor Poor Good Poor

Habitat
conditsion call Fair Fair Fair Fair FaIr/

good
Poor
fair

Poor /
fair Fair Good Fair

iPlum creek (7996)

adults use low-gradient areas
(Less Lhan 2 percent) of gravel/
cobble substrate. ProximitY to
cover for the adult fish (such as
pool habitat wiLh overhead
protection) before and during
spawning is an important habitat
component. Actual redd
construction often occurs in Pool
tail-out crests or low-gradient
riffles. Juvenile fish utilize
pockeL-pool habitaL and the
interstitial sPaces within the
substrate for rearing cover are
often found in close association
with large woody debris.
Specific to the Swan drainage, the
Montana Bu77 TrouE Scientific
Group (L996) indicates that in
Swan drainage surveys, bull trout
were found to be most abundant in
stream reaches having (1)
gradients of 5 Percent or less;
(2) coarse, unernbedded substrate
materiaL; and (3) summer maximum
water temperatures of less than 16

Celsius (60 degrees Fahrenheit).
Spawning by migratory fish
occurred in tributaries with late
summer flows exceeding l-0 cubic
feet per second (Leathe and Enk,
t-98s ) .

Sediment

In 19?8, DFWP began Ehe FTathead
Rjver Basin Monitoring Study Eo
develop baseline data for the
Flathead River Basin and its
tributaries. One of the
tributaries sampled to develop
index values through this efforE
is Goat Creek. Since 1987, DFWP

has collected subst.rate scores and
McNeiT cores (see AN,AIYSIS
METHODS) to analyze fine-sediment
loading in the Goat Creek
drainage.
McNeil coring trend data from 1"987

through 2001 on Goat Creek
indicate that out of the L2 years
with data, no values were recorded
above 40 percent and only 2 years
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Goat Greek McNeil Gore/Substrate Values

4

3

3

2

2

1

1

'87 '98 '89 '90 '91 '92 '93

f s ubstrate

'94 '95 '96

E tvtctteil

'97 - '98 '99 '00 '01

Core

FIGURE E-4 - GOAT CREEK SWSTRATE SCORES ATID MCNEIL CORE UAIJAES, T987
THROAGH 2OO7

No scoring in 2ooo due to forest cfosures because of high fire dangers.
Data from Rumsey (200J.).

had values from 35 to 40 percent.
As shown in FIGURE E-4 - GOAT
CREEK SWSTRATE SCORES ATTD MCNEIL
CORE VALWS, 7987 THROUGH 2OOJ.,
for the 13 years with SubsErate
score data from l-988 to 2OOt, onlY
l- year had a score of less than 10
and no values less than 9 were
recorded.

Ileede et a7., 1-988; in Rinne 7990
states that human-induced
watershed disturbances, like
natural dist.urbances (e.g.
wildfires, intense meteorological
events), frdy increase the input of
fine sediment beyond the
capability of the stream to
effectively discharge through
transport by flushing flows. If
extensive enough, ensuing
substrate-fines buildup may reduce
substrate inLerstices Lo a degree
that negatively influences fish
reproduction (HaL-Z and Lantz 1969;
in Rjnne 1990) and food supply
(Bjornn et a7. 1977; ATexander and
Hansen, 7986; in Rjnne 7990) .

According to Rieman and Clayton
(7997) disturbance by fire,
harvesting activities, and road

consgruction invariably result in
greater erosion and sediment
production; however, the severity
and longevity of increase is
highly dependent on site
properties and the kind of
disEurbance. Increased water and
sediment yields can accelerate
bank erosion of alluvial channels
occupied by bulI trout and cause
mass wasting, bedload deposition,
channel braiding, and overall
channel instabiliLiLy (Montana
BuTl Trout Scientific Group,
7998). According to Meehan (7997)
accelerated surface erosion and
mass wasting can increase the
supply of coarse sediment and
increase the frequency of debris
torrents that could lead to
blockage of fish migrations. For
a more detailed analysis of water-
yield issues, refer Lo APPENDIX P-
IIYDROLOGY AI{ALYSISi for mass-
wasting potential, refer to
APPENDIX G-SOILS AI'IALYSIS.

Road construction causes the mosL
severe disturbance to soils on
slopes, far overshadowing fire and
logging as a cause of acceLerat,ed
erosion (Swanson and Dyrness 7975;
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Beschta L978; Rejd and Dunne 7984
in Rieman and CTayton, 7997).
Eaglin and Hubert (7993) found
that trout standing stocks had a
negative relation with the density
of culverts, and erosion of soil
from road surfaces, ditches, and
disturbed areas adjacent to roads
that, subsequently, is deposited
in stream channels seems to be an
important mechanism by which
logging has affecLed stream
habitat.
This is corroborated by Swanson
and Dyrness l-975; Beschta 7978;
Reid and Dunne 1984 in Rieman and
CTayton l-997, who state that road
construction causes the most
severe disturbance to soils on
slopes, far overshadowing fire and
togging as a cause of accelerated
erosion. According to Elljs et
a7. (1999), an analysis of the FNF
water;quality monitoring sites in
199? indicated that as the road
per miles per acre increased in
the catchments, total phosPhorus
and particulate carbon
concentrations in the moniLored
streams increased proportionately.
The data also indicated that as
the percent harvest increased,
nitrate and nitrite nitrogen
concentrations in these streams
increased proportionaEelY. For
more information regarding
sediment from roads, refer to
APPENDIX D_HWROLOGY AITALYSI S.

The results of high levels of
fine-sediment accumulation to bull
trout and westsloPe cutthroat
trout populations can influence
differenE life stages. According
to the Montana Bu77 TrouE
Scientific croup (L998), a
substantial inverse relationship
exists between the percentage of
fine sediment in the incubation
environment and bull trouL
survival- Lo emergence. Deletay et
al-. (7999) state that redds become
less suitable for incubating
embryos if fine sediments and
organic materials are deposited in
interstitial spaces of the gravel

during the incubation period.
Fine part.icles impede movement of
water through the gravel, thereby
reducing delivery of dissolved
oxygen to, and flushing of,
meEabolic wastes away from,
incubating embryos. Weaver and
FraTey (7997) reported a
signif icant negative correlation
between brook trout embryo
survival and later fry emergence
and sediment fine content (less
than 2.0 millimeter) in
tributaries of the Flathead River.
For juvenile bull t,rout, sediment
accumulaLions reduce pool depth
and fills in interstitial spaces
of the substrate used for cover.
Whereas Lhe potential for fine
sediment effecEs to bull t.rouU and
westslope cutthroat. trout do
exist, the population data and
McNeil coring/substrate data
suggest that coat Creek is not
f ine- sediment impaired.
Woody Debris
In a study by Hauer, Gangemi and
Baxter (1-997), Goat Creek was l- of
I streams with reaches analyzed in
third- and fourth-order segments
as known buII trout tributaries.
Three stream reaches (A, B, and C)
on Goat Creek, l-00m in length,
were analyzed for large woody
debris greater than 10 centimeter
in diameter and greater than i-m in
length. Reach A contained 2
channels, Reach B, 3 channels, and
Reach C, 4 channels. Results are
summarized in TABLE E-6 - WOODY

DEBRIS FREQWNCY IN GOAT CREEK;
TABLE E-7 - WOODY DEBRIS DIAMETER
CLASS AND ASSOCIATTON WITH BANKS
IN GOAT CEEEK; ar:d TABLE E-8 -
DECAY CLASS OF LejRGE WOODY DEBRIS
IN GOAT CREEK.

Woody debris is an essential
component in forming pools and
overhead cover for fish while
diversifying channel dimensions.
The factors thaE directly affect
introduction, stability, or
character of stream large woody
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TBT'E E-6 . WOODY DEBRIS FREQUENCY
IN GOAT CREEK

TABIJE E-7 - WOODY DEBRIS DINTETER
CI'ASS AI{D ASSOCIATTON WTTH BE.ATKI' fltI
GOAT CREEK

debris have a potentially
significant influence on native
fish populations that utilize
streams for spawning. rearing, or
growth and completion of life
hisLories (Andrus et al. 7988; in
Hauer, Gangemi and Baxter, 1-997).
Hauer, Gangemi and Baxter, L997
state from t,heir study of large
woody debris in the Flat,head Basin
that the implications for forest
managers are 2-fold:

o With harvesting comes increased
unpredictability in the
frequency of size, attachment,
and stability of the large woody
debris.

. Riparian zones without
harvesting may be essential to
long-term maintenance of natural
stream morpholog-y and habitat
features.

The daLa from TABLE E-4 - PHYSICAL
IIABITAT CHARACTERISTICS OF GOAT
CREEK, TABLE E-5 - GOAT CREEK
PHYSICAL ITABITAT CITARACTERISTIC
SCORING, ar]d TABLE E-8 - DECAY
CLASS OF LARGE WOODY DEBRIS IN
GOAT CREEK indicate that Goat
Creek has an adequate supply of
in-channel woody debris t,o meet
the different salmonid life-
history needs and provide for in-
stream channel complexity.
Stream Taperature
During a DNRC study from ,June l-8
through October 15, 200t, an
important time of the year for the
bull trout life history, the
highest daily stream temperature
average recorded by a continuous
recorder near the highway bridge
was l-1.4 Celsius. The lowest
daily average was 3.3 Ce1sius.
Instantaneous temperature readings
indicated the highest temperature
reading at l-4.9 Celsius and the
lowest instantaneous temDerature
at 1.4 Celsius.
FraTey and Shepard (L989) indicate
that iuvenile bull trouL are verv

TABLE
wooDv

E-8 - DECAY CLASS OF LARGE
DEBRIS IN GOAT CREEK

REACH: A B c
Frequency (number) 61 70 75
Vo1ume (M3 ) 41, .4 60 .3 L77 .3
Attached 3t- 49 54
Unattached 30 2t 2t
Without rootwad 53 64 55
With rootwad I o 20
Hauer, Ganqemi and Baxter 7997 )

REACII: A B e
No contaet with
banks (by diameter
class)

1_ 1t_ 19 11_

z 6 11 9

5 3 4 3

4 5

Contacting l- bank
(by diameter
class)

t_ l_0 t2 7
z L2 I 5

3 5 1 o

4 5 7 11

Coneacting both
banks (by diameter
class)

1 0 0 z
2 4 2 3

3 I n 1

4 2 1 8

Diameter cfasses,' I = J-0-2o centimeters,
2 = 20-30 centimetersr 3 = 30-40
centimeters, 4 = 40-50 centimeXers

REACH: A B c
wiLh bark and
limbs (by
diameter class)

1_ 5 L2 o

z 5 5 4
3 0 o 2
4 2 9 L2

Surface rotted
(by diameter
cLass)

1 L5 i_9 L4
z l_3 13 13
3 o 4 I
4 I 4 1_3

Extensively
rotted (by
diameter class)

I 1 U 0

2 4 3 0

3 I 1 0

4 1 0 2

Diameter cfasses.' I = 70-20 centimeter,
2 = 20-30 eentimeter, 3 = 30-40
centimeter, 4 = 40-50 centimeter
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rare in streams with maximum
summer water temperaLures
exceeding 15 Celsius and that
adult migraLory bull trout entered
Lhe Eributaries when waLer
temperatures droPPed below 12
Celsius, and sPawned from late
Augrust through early October after
temperatures droPPed below 9

Celsius. The best survival of
embryos is a temPerature of around
4 Celsius (Kanda, 7998) .

fncreases in water temperatures
could have a detrimental effect on
egg development and rearing
success for both buIl trout and
wesLslope cutthroat trout.
A healLhy riparian area Provides
stream shade needed to keeP stream
temperatures cool. According to
the tuIontana Bu77 Trout Scientific
croup (799e), if riParian
vegetation is removed, the effects
include:
- increased summer and decreased

winter water uemperatures
resulting from removaL of
shading and insul-ating
vegetation;

- reduced large woodY debris
recruitment caused bY removal of
source vegetation;

- reduced Pool gualitY' habitat
complexiLy, channel sLabilitY,
and bank stabilitY arising from
removal of vegetation and bank
erosion; and

- reduced substrate qualitY bY
sediment deliverY.

Fish Passage

Leathe et aI. (L985) indicate that
a 3-meter falls at km 8.5 on GoaL
Creek forms a barrier to upstream
fish movement. This location is
roughly 0.66 of a mile downstream
of ScouL Creek. BuII trout are
found upstream of Lhis location
(see FTGURE E-1- - SALMONID SPECIES

COMPOSITIAN, DTSTRTBWIONI AND

PASSAGE BARRTERS OF THE AITALYSIS
AREA) , and Plum Cteek (J-996)
speculates Lhat this is a barrier
t.o upstream migration by westslope

cutthroat trout, but not to
Iarger, adfl-uvial trout. fn
addition, a barrier exists in
Section 8 (see FIGURE E-L -
SAI,I{ONID SPECIES COMPOSITION,
DISTRIBWION, AI{D PASSAGE BARRIERS
OF THE ATTALYSIS AREA) NCAT ThC
headwaters that consists of 2

falls 3 meters and 12 meters in
height and a cascade 4 meters in
height. No fish are known to
exist above this barrler.

Annaned Tributary (g&tion 151- Tributary o
@at Creer

Populatlons
According to Pl.um Creek (1-996) , a
population of westslope cutthroat
trout is reported to exist in this
tributary.
Physical HabitaE

The only physical habitat
inventory of this tributary is
from a qualitative assessment by
PIum Creek (J-996) .

Geomorphically, this tributary is
described as a ground moraine
Lntermittent. Apparently,
groundwater upwelling may play a
role in keeping portions of this
stream ice-free during the winter
months, providing useable rearing
habitat at this time of year.

SedimenE

During field reconnaissance, PJum
Creek (J-996) reports thaL spawning
gravels are avaiLable in limited
quantities, but high
coircentrations of fine sediment
indicate that incubation success
is expected to be poor.

Woody Debris
No quanEifiable in-channel woody
debris volume data exists for this
tributary. Howdver, PTum Creek
(7996) states that rearing habitat
is provided primarily through dam
pools formed by large woody debris
obstructions and bedform.



Fish Passage

According to Pl,um Creek (L996),
migration barriers are ewidenl
through Lhe intermittent flow
patterns, suggesting that barriers
to fish passage form at base
flows.

> gcout creeK- Tributary o @at creK
Populations
No fish were sampled in this
tributary during an electrofishing
effort by Leathe et a7 (7985).
However, bull trout are suspected
of utilizing the lower reach.
According to PTum Creek (J-996),
undesignated westslope cutthroat
trout were planted in Scout Lake
in 1959; their survival are
unknown. Rumsey (2007) indicates
that when Scout Lake was last net
surveyed in 1968, no fish were
collected, and that this lake
might be too shallow to repeatedly
over-winter trout.
Physical Habitat
Geomorphically, Scout Creek was
characterized by PIum Creek (1-996)
as a glacial trough/incised
mainsEem. The only guantification
of physical habitat paramet,ers
exists from a 1.5 kilometer
analysis by Leathe et. aI (7985)
and is found in TABLE E-9 - SELECT
PHYSICAL HABITAT UALWS OF SCOW

TABIJE 8.9 - SELBCT PE'TSICAI' EABITAT
UAIJAES OF SCOW CREEK*

CREEK. Additionally, Leathe et af
(7985) reported the stream was
comprised of the following habit,at,
t)4)es: 28 percent riffle, L3
percent, run, and 59 percent pocket
water/cascade.

Sedlment

No McNeil core values or substrate
scorlng exists for Scout Creek.
Leathe et al (1-985) indicate the
sLreambed was comprised of mainly
cobble (42 percent) and boulder-
bedrock (29 percent) with lesser
amounts of large gravel (24
percent), smal1 gravel (3 percent)
and sand (2 percent). PLum Creek
(7996) elaborates to suggest
spawning habitat is limited due to
sparse gravel availability. When
spawning gravels were encountered,
accumulations were in the few Low-
energ"y areas available, generally
bars associated with large woody
debris and boul-der accumulations.
Gravels were relatively free of
fine sediments, but stability was
judged Eo be relatively poor,
suggesting redd scour is expected
to impact embryo survival ,
especially for spring spawners.

Woody Debris
Leathe et a7. (19e5) indicate a
moderate amount of instream cover
(36 percent), which was mostly
comprised of boulders and 1ogs.
PTum Creek (7996) sLates in their
channel-t1pe analysis that where
large woody debris is present,
pools tend to be more abundant.
Large woody debris functions in
jams and as individual pieces when
Iarge enough to be stab1e. Apart
from the large woody debris
recruitment and shade, riparian
vegetation does not play a
significant role in the
maintenance or creation of
available fish habitat (i.e.
channel st,ability, undercut
banks) .

Stream,/Habitat Value Scout
Average gradient 20.3
Late summer flow (cubic
feet per second)

2.7

Average wetted width
(meter) 4.L

Pools (number/kilometer)
D-90 (centimeter) 74

Channel debris (percent) 86

Instream cover (percent) 36

ToEal overhead cover
(pereent) 69

Overhead cover (percent) 63
*Leathe et. al- (1985)
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Stream TeerPerature

No stream temPerature data exists
for Scout Creek.

Fish Passage

A fish passage barrier exists at
stream 0.6 kilomeLer,
approximatelY. Leathe eE aI
(7985) indicate this barrier i-s
formed by 2 cascades, 5 and 6

meters high' Also, during that
study, the creek was drY from
kilometer 1.5 to Scout Lake.
These barriers, in addition to the
average gradient found in TABLE E-
9 - SELECT PHYSICAL HLBITAT UALWS
OF SCOW CREEK and sediment data,
suggest bhis stream has little
value to recruitment-

> Bethat creeK- Tributary to @at creeK

PopulaELons

The lower Portion of Bethal Creek
is utilized bY bu1l trout.
According Lo Leathe et a7 (J-985) 'the reach was considered to be
marginal for migratory bul1 trouL
production.

Physlcal Habitat
According Eo Leathe et aL. (7985),
in the 3.0 kilometer reach
analyzed, the stream was comPrised
of 15 percenL riffle, 52 Percent
run, and 33 Percent Pocketwater-
cascade. Other data from this
study is found in TABLE E-L1 -
SELECT PHYSICAL STREATT ITABITAT
VALUES FOR BETHAL CREEK. HAbiTAt
values from the Plum Creek (1996)
study are found tn TABLE E-L7 -
SELECT PHYSICAL STREAM-HABTTAT
VALT]ES FOR BETHAL CREEK ANd ATC

assessed a ranking in TABLE E-1-2 -
BETHAL CREEK PHYSICAL HABITAT
CIIARACTERISTIC SCORING.

Sediment

No in-stream fine-sediment data
exists from McNeil Coring or
substrate scores on Bethal Creek.
Leathe et al (1-985) rePorted the
stream was comprised mainlY of
boulder-bedrock (34 Percent) and

TBIJE E-70 - SEI'ECT PH''ISTCAI' STRg,AI!
HABTTAT UALWS FOR BETNZI' CREEK'C

TABITE E-IL - SEIJECT PHYSICAI' STREAIT-

HABTTAT UAIJUES TOR BETITAIJ CREEK
(e20)*

STREAIT/IIABITAT VAIJI'E BETITAL

Average gradient 9.9
Late summer flow (cubic
feet per second)

3.8

Average wetted width
(meEer) 3.5

Pools (number/kilometer) 4.0
D-90 (cenLimeter) 39

Channel debris (percent) 35

Instream cover (percent) 11

Total overhead cover
(percent) 40

overhead cover (percent) l_5

*Leathe et. a7 (1985)

STREA}I- I1ABITAT VAIJIIES e20

Distance surveyed (meter) I t_9

Percent canopy shade 82.7
Percent pool area L8.2
Number of pools 4

Channel width/pool 5.7
Large woody debris/channel-
width 3.7

Percent of pools w/wood
cover

100

Mean percent wood cover in
pools L8.2

Percent boulder cover 55.6
Dominant substrate Boulder
Subdominant substrate Cobble
Mean wetted width (meter) 4.05
Mean channel width (meter) 5.1_8

Mean wetted width Pools
(meter) 3.88

Mean residual depth Pools
(meter) o .23

Mean residual depLh Pools
w/wood (meter) 0.23

Mean residual depth pools
w/o wood (meter) N/A

Mean Dercent surface fines l_0

Mean volume of large woodY
debris (cubic meter)

no

*P-l,um Creek (7996)



IIASTTAT VARIABIJE e20

Surunet/Winter Rearing :
Percent pool Poor
Pool freguency Poor
IJebrrs p]-eces,/ cnannel
width Good

3 wood cover in pools Fair
Habitat condition call Fair

Winter Rearinq:
Substrate Good
off-channeL Poor
HabiLat condition cal-1 Fair

UDstream Adul-t lulovement :
Holding pools Poor
Access to spawning Poor
Habitat condition call Poor

Spawninq and Incubation:
Gravel guality Poor
Fines in gravel Good
Redd scour Poor
Gravel guantity Poor
Habitat condition call Poor

*Plum Creek (7996)

TABLE E-72 - BETHAL EREEK (G2O)
PEYSTCATJ HABTTAT CIIAEACTERISTIC
SCORTNG*

large gravel (27 percent) with
lesser amounts of cobble (25
percent), small gravel (12
percent), and sand (2 percent) .

PTum Creek (1996) indicates that
winter-rearing habitat is expected
to be fair in this channel Llpe
because of t,he availability of
deep pools and large substrate
particles with interstitial spaces
free of fine sedimenL.

Woody Debrie
Beyond the Pl.um Creek (J-996) data
found in TABLE E-70 - SELECT
PHYSICAL STREAM HABITAT UALWS FOR
BETHAL CREEK, Leathe et a7. (J-985)
report there was a Low amount of
instream cover (1-L percent) that
was mostly comprised of debris and
turbulence.

Sgream Tenperature

During the Leathe (l-985) study,
the maximum t,emperature in Bethal

Creek was 10.6 Celsius, which is
in the acceptable range for both
westslope cutthroat trout and bull
trout.
Fish Passage

Leathe et al. (L985) indicate t,hat
there were numerous cascades from
kilometer 0.5 to kilometer 1.0
that woul-d like1y prevent upstream
movement of fish. This incl-udes 2
cascade habitat units, aE 4 and 7
meters in height.

> gqueezercreeK

Popul.ations

Like Goat Creek, Squeezer Creek is
considered a core area for bulI
trouU by the Montana Bu77 Trout
Scientific Group (7996) and is
currently being proposed as
criEical habitat by USFWS. DFWP
population-trend data exist,s
periodically from l-987 and can be
found Ln FIGURE E-5 - SQUEEZER
CREEK BULL TROW AND BROOK TROUT
POPULATION DATA. Westslope
cutthroat trout are present in
Squeezer Creek; however, numbers
are low enough to not yield a
valid estimate. Rainbow trout
have access Lo Squeezer Creek and
are believed to inhabit this
stream, yet no confirmation data
exists. Redd counts have been
completed on Squeezer Creek during
the same time frame as Goat Creek
and that trend data can be found
in FIGURE E-6 - BWL TROW REDD
COUI,II TREIVD DATA ON SQWEZER

'REEK, 
7982 THROUGIT 2007.

Parall-el- to Goat Creek, there has
been an increase in redds in
recent years and population levels
are relatively stable.
According to Pl.urn Creek (7996) ,
westslope cutthroat trout were
planted in Sgueezer Lake in 1988
and 1"992. The survival of fish
planted in Squeezer Lake is
unknown.

Physical Habitat
General characLeristics of the
physical in-stream habitat of
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Squeezer Greek Bull and Brcok Tmuts
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Rumsey 2oor lgtJr
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FIGVNE E-5 - SQAEEZER CREEK BAI]J
TROW
DATA

FIGUNA 8.6 . BTII'I' TRO|.'|r REDD COAtrTT

TREND DATA ON SQWEZER CP]EBK, 7982
TEROUGE 2OO7

SC.e. CIc Bil Tlult rud Cdrtt llafa

o
!tE
b
:lt

Runsey (200f)

*High fTows may have obJ.iterated some redds I'n
7988 and 1999.
Data from Montana Bu77 Trout ScientLfic Group
(7996) and Rumgey (2ool)

Frett&E E-7 - SQAEEZER CRBEK SuE.ST&ATE SoORES AIID
MENEIIJ CORE UAI'AES, 7987 TIIROVGE 1992

Squeezer Gk. ilcNeil and Subshate Score

(,
5
(!

6!,c

Year

I suustrate ! tvtct*lt core ! uar tlcxll

'89-'90-91-s2-90-94-95 96 97 98 99 U) 01

New }fclfej.l stat.ion incozporated lnto etudy in 7994-
Data supplied to DilRc by DFnP.
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TABT,E E-73 - TN-STRE;N,T PHITSICAI' HABITAT CEAEACTERISTICS OF SQUEEZER CREEK*

REACH
RIVER
MIIIES

GRADIEIWX

POOL
R,ATIO

RI'N
RATTO

RIFFI.E
R,ATIO

POCKET
RATIO

PERCENT

Mouth to headwaters 0.0 to 7.8 2.5 5 67 z6 0p
*oata obiained trom Montana Rivers Infozmation System website

Squeezer Creek from MonLana Rj-vers
InformaLion System can be found in
TABLE E-1.3 - IN-STR&AI{ PITYSICAL
HABITAT CIIAR.ACTERISTICS OF
SQWEZER CREEK. For additional
baseline daLa from L983 through
!984, refer Lo Leathe et a7.
(7985). Squeezer Creek was also
analyzed during the Pfum Creek
(1-996) study and values are
reported in TABLE E-74 - SPECIFIC
PHYS ICAL ITABITAT CHARACTERISTICS
OF SQUEEZER CREEK arld TABLE E-L5 -
PHYSICAL HABITAT CHARACTERISTIC
SCORING FOR SQWEZER CREEK.

Sediment

Data from 11 years of McNeil core
sampling' on Sgueezer Creek

indicate that 5 McNeil values were
above 40 percent and 2 felI within
35 to 40 percent, with the
remainder be1ow 35 percent. Of
the 1-3 years with substrate data,
1l- years had values below L0 with
o scores below 9. These values
indicate that Squeezer Creek i-s
more fine-sediment, impaired than
Goat Creek.

Woody Debris
No in-channel woody-debris data
exists for Squeezer Creek from the
Hauer, Gangemi and Baxter (7997)
study. Refer to information on
woody debris from PLum Creek
(1-996) found Ln TABLE E-1-4 -
SPECIFIC PHYSICAL ITABITAT
CHARACTERISTICS OF SQWEZER CREEK.

TABIJE E-74 - SPECTFIC PEIISTCAL HABTTAT CHARACTERISTICS OF SQAEEZER CREEK*

IIABITAT
VARTABLE

REAEH

s1.1 s1.2 s2 s3 s6 s7

Distance surveyed (m) 200 26L 453 282 247 ]-25

Percent canopy shade 2L.9 44 .5 25.3 37.2 83 .5 b/.5

Percent pool area 44.2 31. L 68 .5 54.7 26.t 43.2
Number of pools 9 L4 z5 t7 I L4

Channel width/pool 3 .85 3.5 2.53 2.4 4.7L t.47
IJarge woody debris/channel width 1? 3 z 2.16 3.4 2

Percent of pools w/wood cover 89 85.7 95 .5 94 1_0 0 7L

Mean percent wood cover in Pools r.3 .3 L7.L 25.7 27 .9 L4.t 2.6

Percent boulcter cover 1_3 .1 L2.4 0.03 0 .4L ]-9.2 64.1
Dominant substrate Cobble Cobble GraveI Gravel CobbIe Boulder

Subdomi-nant substrate Grawel Gravel Sand CObDI
Sand

Boulder Cobble

Mean wetted width (m) 3 .55 3.85 4.69 3.77 +.2

Mean channel width (m) 5.79 5.33 7 .77 6.9t 5.s5 5.L
Mean weEted width pools (m) 3.42 3.81 4.94 3 .91 4 -46
Mean residual deptsh pools (m) 0.37 0.31 0.59 0.48 0.4 0.39
Mean residual depth pools-w/wood
(m)

0 .37 0 .31 0.6 u . +tt 0.4 0 .38

Mean residual depth pools w/o
wood (m)

0.38 v.zI 0 .53 0 .41 N/A n4?

Mean percent surface fines 11 .9 18 .4 37 .4 29 -2 a2 4.9

Mean volume of large woodY debris
(cubic m)

0.5 0.23 0 .18 N/A 0.3s n (q

*P-l.um creek (L996)
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TABLE E-75 . HIYSTCAI, HABITAT CEN,;ACTERISTIC SCORTNG FOR SQUEEZER CREEKT'

IIABITAT VARIABLE
REACH

s1. I sL.2 s2 s3 s5 s7

Sunner /winter, Reat ing :
Percent Pool Poor Poor Poor Fair Fair Good

Pool frequency Fair Fair Poor Fair Poor t a].r
nebris pieces/channel
wi-dth

Good Good Good Fair Good Good

Percent wood cover i"n
oools

Fair Fair Fair Poor Poor Fair

Habitat condition call Fair Fair Fair Fair Fair FaLr/
qood

winter Rearing:
substrate Fair ! al_r Fair Fair Good Good

off-channel Good Good Good Fair t.alr Poor

Habitat condition call Fair/good Fairlgood Fair/9ood Fair Good Fair
uDstream Adult Movement :

Holding pools Good Good Good Fair Good Good

Access to spawnl-ng Good Good Good cood Good Fair

Habitat condition call Good Good Good
Fair/
qood Good Iair/gooc

Sf>awning and Incubation :

Gravel quality Good cood Good Good Good Poor

Fines in gravel Fair Fair Fair Poor Fair Good

Redd scour Fair Fair Fair Fair Fair Fair
Gravel quantity Fair Fair Fair Good Poor

Habitat condition call Fair Fair Fair Fair Fair/
qood

Poor /
fair

*p1sn gysEla (7996)

Strean Tef''perature

During a oWRC studY from ,June 18,
2001 through October 15, 2OOl' an
important time of the Year for the
bull trout life historY, the
highest daily stream temperature
average recorded by a continuous
recorder near the confluence with
coat Creek was 11.4 Celsius. The
l"owest dailY average was 3 .5
Celsius. Instantaneous
temperature readings indicated the
highest temperature reading at
L4.9 Celsius and the Lowest
inst,antaneous Lemperature at 3.5
Celsius. A11 of these recordings
are acceptable for salmonid
health.
Fish Passage

Between stream mile 4.8 and 5.03
on Squeezer Creek, a sequence of
waLerfalls and cascades precludes
upstream movement of fish (Plum
Creek, J,996). Above this barrier,
no fish have been found, eit,her bY

snorkeling or electrof ishing
(Leathe et.a7., presence/absence
eLectrofishing survey) .

> gquaa CreeK and PerrY CreeK

Populations
According to Rumsey (200J-), during
a recent presence/absence
electrofishing survey of Squaw and
Perry creeks, only brook trout
were found to exist in this
stream,

Physieal Habitat
No physical habitat data has been
collected on this stream aL this
time.

Sedlment

McNeil coring and substrate scores
are generally completed on buLl
trout and/or westslope cutthroat
trout streams.



Woody Debris
No data has been collected at this
time. Due to time and funding
constraints, DNRC has focused on
bull trout and westslope cutthroat
trout streams as a PrioritY.
Strean Temperature

No data has been collected at this
Eime. See explanation under WoodY
Debris.
Fish Passage

No fish passage Problems were
identified.

Y Napa QreeK

Populations
According to Rumsey (2007), NaPa
Creek, a tributary to SouP Creek,
was found to obtain a PoPulation
of brook trout and, PotentiallY,
westslope cuLthroat trout.
Physical Habitat
No physical habitat data has been
collected on Ehis stream at this
time.

Sediment

McNeil coring and substrate scores
are generally comPleted on buI1
trout and/or westslope cutthroat
trout streams. A series of Ponds
exist near the confluence with
Soup Creek t,hat serve as effecEive
sediment-f iltering areas.

Woody Debris
No daLa has been collected at this
t.ime. Due to time and funding
constrainLs, DNRC has focused on
buLl trout and westslope cutthroat
trout streams as a PrioritY.
Strearn Temperature

No data has been colLecLed at this
time. See explanation under WoodY
Debris.
Fish Passage

Fish passage into and out of NaPa
Creek is seasonal with high flows.
During spring, Passage is

available from Soup Creek into the
ponds at the mouth of NaPa Creek.
As the stream leve1 drops, fish
passage is likely limited.

> VanhKe
Populations
According t,o Rumsey (2001), van
Lake has been managed as an
imporEant fishery by DFWP since
1938. Flistorically, the lake was
probably fishless and DFWP began a
stocking program in 1938.
westslope cutthroat trout were
originally stocked and, in later
yearg, rainbow t,rout were stocked
because they were more readily
available. Presently the lake
receives 5,000 rainbow trout
annual1y. It is regarded as a
put-grow-and-take f ishery because
lit.tle or no reproduction occurs
due to the l-ack of an inlet or
outlet stream. Redside shiners
(Richardsonius balteeiEus) aLso
exist in the }ake and a robust
zooplankton community combine to
collectively provide a good forage
base. Trout growth raLes are good
and Van Lake has a rePutaEion as a
very popular angling 1ake. Based
on DFWP Statewide creel surveys-
done by mai1, pressure estimates
range from 510 to L,373 angler-
days annually for the recent
period of 1989 through L999.
Compared to nearly 400 waters in
DFWP's Region 1, Van Lake angler
popularity has ranked as high as
40.

Physical Eabitat
Van Lake has a surface area of 58
acres wj-th a maximum depth of 37
feet. The Van Lake watershed is
drained by a series of
intermittenL creeks and ephemeral-
draws.

Woody Debris
Due to the intermiLtent and
ephemeral nature of the channels
in the Van Lake wat.ershed, no daLa
on woody debris has been
collected.
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Strean TffiPerature
Due to Lhe intermiLtenL and
ephemeral nature of the channels
in the Van Lake watershed, no data
on stream temperature has been
collected.
Fish Passage

Due to the intermittent and
ephemeral nature of the channels
in the Van Lake waLershed, fish
passage is not Possible.

> fwanUver
Swan River is considered nodal
habitat for bulI trout and is
proposed as critical habitaL bY
USFWS. Noda1 habitats are waLers
that provide migratory corridors,
overwintering areas, or oLher
habitat critical to the population
at some point during the fishes'
life hisLorY (Montana Bu77 Ttout
Scientific GrouP, 7995) .

PopuJ-ations

A population estimate was
conducted from FattY Creek bridge
downstream to Lhe Point Pleasant
Campground (nearest sect,ion to
proposed action areas) bY DFWP in
t99o; Lo7(+/-57) rainbow trout and
50 (+/-39) brook trout were found.
Westslope cutthroat trout and
mountain whitefish were also
sampled, but estimaLes were not
obtained. This sPecies
composition is consistent with
other population estimates
conducted on various sections of
Swan River in the l-990s.

Physical Habitat
Little physical habitat for Swan
River exists, esPeciallY as
comparable to the data found for
the streams of the ProPosed action
area.

Sediment

No McNeil cores have been
collected for Swan River within
the projecL area. McNeil cores
are collected in sPawning habitat
Swan River in the Project area is

considered migratory and rearing
habitat for bull trouL.

hloody Debris
No quantitative data on woody
debris in Swan River has been
collected by DNRC.

SEream Temperature

DFWP's 200L sLream-temperature
data at Fatty Creek bridge during
August and September indicate a
maximum temperature of 69.5
Fahrenheit and a minimum of 5l-.L
Fahrenheit. Recordings at the
Porcupine Creek bridge during the
same time frame indicate a maximum
temperature of 65 Fahrenheit and a
minimum temperature of 52
Fahrenheit. These maximum
Lemperatures woufd be stressful to
both westslope cutthroaL trout and
bull trout.
Fish Passage

No fish passage problems were
identif:j-ed in Lhe project area.
Roads crossing the river use
bridges thaE do not present
physical barriers.

DESCRIPTION OF AIJTERNATI\TES

. I)eurdptiok qf.Nhlletdon./Ilternatioe./I

No-Action Alternative A would not
involve timber harvesting and
associated activities .

. I)ercrdptima qf./Ictdon./Ilternnth:e B
Action AlLernative B would include
the following activities:
- harvesting that would include

stands defined as ol-d growth;
- 47,7 miles of road would receive

minor to moderate road
maintenance Eo improve BMPs,'

- 3.3 miles of road would be
reconstructed to improve BMPs;

- 2.9 miles of permanent new road
and L.1 miles of temporary road
would be constructed following
BMPs;

- approximately l-3.4 MMBF of
timber would be harvested;

- approximately 2,o1-g acres would
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be harvested by conventional
ground techniques;

- approximately 426 acres would be
harvested by cable techniques;
and

- aL the completion of harvesting
act,ivities, a percentage of the
newly constructed roads would be
gated or obliterated (see
APPENDIX F _ WILDLIFE ANALYSIS
for details) .

e Detm'ption d.4ction.ilIternatioe C
Action Alternative C would include
the folLowing activities:
- harvesting that would not

include stands defined as old
growth;

- 35.9 miles of road would receive
minor to moderate road
maintenance to improve BMPs;

- 3.3 miles of road wouLd be
reconstructed t.o improve BMPs;

- l-.0 miles of permanent new road
and 0.8 miles of t.emporary road
would be constructed foll-owing
BMPs;

- approximately 1-0.2 MMBF of
timber would be harvested;

- approximaLely 1-,538 acres would
be harvested by conventional
ground technigues;

- approximately 328 acres would be
harvested by cable technigues,
and

- at the completion of harvestlng
activitj-es, a percentage of the
newly constructed roads would be
gated or obliterated (see
APPENDIX F _ WILDLIFE AT{ALYSIS
for details).

DESCRIPTION OF DNRC SUZ A}ID SEDIIIEI{T
MITIGATION COMMON TO ACTION
AIJTERNATI1IES B AND C

sMz

Under Action AlternaEives B and C, a
DNRC-mitigated SMZ would include a
165-fooL no-harvest zone on
perennial streams. An 83-foot no-
harwest zone would be applied Lo
intermit,tent streams. These buffers
would maintain harvest units outside
of the expected channel migration
zone.

Prior studies demonstrate t.hat SMZs
minimize damage to habitat and
effectively mainLain Lhe integrity
of f ish populations. In a st,udy of
how logging act.ivities affect the
wintert.ime stream environment for
salmonids, Heifetz et af. (1996)
found that buffer sErips protected
winter habitat of juvenile salmonids
by maintaining pool area and cover
within poo1s. fn some cases,
blowdown from buffer strips added
large organic debris to the stream
and increased the cover within
pooIs. In addition, timber
harvesting from streamside areas can
increase incidenE solar radiation,
decrease the large woody debris
supply that reduces protection from
peak flows, and decrease hydraulic
complexity.
Meehan (799J-) expands on the
importance of streamside management
as a tool to protect fishery values
through demonst.rated studies that
have compared fish habitat and
salmonid populations in st,reams that
were and were noL given riparian
protection during timber harvesting.
The evidence shows that SMZs
minimize damage to habitat and
effectively maintain the integrity
of fish populations. This evidence
is generally consistent over a wide
span of time and space.

SEDTMENE MTTIGATTON

Under Action Alternative B or C,
DNRC would mitigate sediment
sources, identified by Land and
water (2002), Lhat occur in the
action area, along with other
mitigation measures. These include
the following:
F Coat Creek

. Temporary silt fences would be
installed at 2 USFS loeations
during the period of harvesting
operations.

o Drainage features/cross drains
woul-d be installed at 1 State
site that currently contributes
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an estimated 0.2 tons of
sediment Per Year.

Y squeezer Creek

. Drain dips or well casings would
be installed at 2 sites on State
land that currentlY contribute a
combined total of 0.5 tons of
sediment Per Year.

. Improperly functioning culverts
would be rePlaced at 3 locations
on State land that currentlY
contribute a combined estimated
total of 4.3 tons of sediment
per year.

For both action alternatives, no
culverls would be Placed on fish-
bearing streams. Culverts placed on
inEermittent streams would foll-ow
guidelines set forth by DFWP through
Llne L24 Permit Process and through
the 3L8 Permit Process from DEQ.

AII roads would be located and built
following BMPs. The amount of road
mileage for each action alternative
has been kept to a minimum to reduce
effects to fish and wildlife.
Following logging oPerations,
reclamation would incorPorate
concepts to discourage future
motorized use of the roads. Roads
wouLd be gated, or road segments
near the beginning of the new
temporary road sYstems would be
reshaped to their naturaf contours
and reclaimed for approximately 200
feet by grass seeding and strewing
slash and debris. The reclamati-on
of the remaining road would include
a combination of:
- ripping or mechanically loosenlng

the surface soils on the road,
- removj-ng culverts that were

installed,
- spreading forest debris along

portions of the road, and
- allowing the surface to revegetate

naturally.

AI,TERNATIVE EFFECTS

DIRECT ETFECTS

o Dirct ffieeb qf.No-{ction.4ltanatdae.ll on
Fbheriee

Populations
No-Action AlternaLive A would not
involve harvesting activities. As
a result, no direct effects to
fish populations in the waters of
the analysis area woul-d occur.
Direct effects would be limited to
natural conditions.
Phyeical Habitat
Sediment

With no harvesting acLivities
occurring, No-Action AlEernative A
would not influence the natural
landscape process of sediment
delivery to stream channels in Lhe
waters of the analysis area.
Direct effects would be li-mited to
natural conditions. Therefore,
adverse direct effects to spawning
gravel and juvenile rearing
habitat are unlikely.
Woody Debrie

No-Action Alternative A would not
involve harvesting acLivities. As
a resulE, no influence to Ehe
natural landscape processes
associated with in-stream or
recruitable woody debris would

SEream Temperature

With no harvesting activities
occurring, No-Action Alternative A
would not influence the natural
landscape processes associated
wit,h incident solar radiation,
water-flow dlmamics, and,
subsequently, sLream Uemperatures.

Fish Passage

With no harvesting activities
occurring, No-Action Alternative A
would not influence exj-sting fish
barriers or the formation of any
new natural fish-passage barriers.

Fisheries Analysis - .Appendix E



. I)irect 4ffectc Con'man to./Ictdan.4ltem'atdaee
B a.nd CannUsharies

Populations

Action Alternatives B and C would
have no direct effecLs on fish
populations within the analYsis
area. Direct effects from
limiting factors associated wiLh
the physical channel enwironment
are considered under PhysicaT
Habitat, befow.

Physical llabitat
Sediment

Action Alternatives B and C onlY
include the construction and
reconstruction of roads, which
will foltow BMP guidelines, to
access harvest units, as
identified in the DESCRIPTION OF
ALTERNATIWS. Other imProvements
on existing roads will also follow
BMP guidlelines. These
alternatives do not include the
installation of stream crossing on
perennial streams. Through DNRC-
mitigated SMlzs, all ProPosed
harvest units and associated road-
building activities are located
far enough from fish-bearing
streams to not have a direct
effect on fish health t,hrough the
Liberation of fine sediment from
surface erosion or mass wasting.

Woody Debris
No trees would be harvested in the
first 165 feeL from the banks of
fish-bearing streams under Action
Al-ternatives B and C, based on Lhe
inclusion of DNRc-mitigated SMZs.
As a resulL, large woodY debris
would be retained for future
recruitment as natural events
dictaEe, and no direcL effect to
fish populations would likelY
occur.

Stream TemperaEure

Action Alternatives B and C

J.ncorporate the previouslY
described SMZs. As a result, no
influence to the existing gualitY
of riparian vegetation or

streamside shading Lhat would
increase stream temperatures and
directly affect fish popuLations
of the analysis area would occur.

Fish Passage

Action Alternatives B and C only
involve temporary short spur
roads, and stream crossings are
not installed on perennial
streams; therefore, no direct
effect to fish passage would
occur.

IIIDIRECT EFFECTS

. Inddrcet ffiecb d.No-/Ictdon./Ilternatit:e./I
onFiclteriee

Populations
Harvesting activiLies would not
occur under No-Action Alternative
A; therefore, no indirect effects
to fish populations in the waters
of the analysis area would occur.

Physical llabiEat
Sediment

With no harvesting activities
occurring, No-Action Alternative A
would not influence the natural-
landscape process of sediment
delivery to stream channels in the
vraLers of the analvsis area.

Woody Debris
with no harvesting activities
occurring, No-Action Alternative A
would not influence the natural
landscape processes associated
with in-stream or recruitable
woody debrls.
Stream Temperatura

with no harvesting acLivities
occurring, No-Action Alternative A
would not influence the natural
landscape processes associated
wiLh the incident soLar radiation,
waterflow dynamics, and,
subsequently, sLream temperatures.

Eish Passage

With no harvesting activities
occurring, No-Action Alternative A
would not influence existinq fish
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barriers or the formation of anY
new naLural fieh*passage barriers.
In addition, no temporary road-
building and associated activities
would occur. Indirect effects
would be limited to natural
condiLions.

. Indbtctffiecb Comman to.4ction

'{lterna.tdoee 
B and C on F0chffii'6

Populations
IndirecE effects to fish
populations could occur from
specific physical habitat limiting
factors (see PhYsicaT Habitat,
below) under Action Alternatives B

and C.

Physlcal Habitat
According to Lhe Montana BuTI
Trout Scientific GrouP (7998), the
indirects effects of uPland timber
management.on bull Lrout and their
habitat maY include reduced Pool
quality, habitat comPlexitY,
channel stabilitY, and bank
stability caused by increased peak
flows (See HYDROLOGIC ANALYSIS for
peak-flow evaluation) .

Sediment

As stated under EXISTING
C1NDITIONS, road-building and
harvesting activit.ies could
increase the deliverY of sediment
to st.ream channels. However,
existing data on Goat Creek
indicates sediment to be primarily
below threshold values for McNeil
and Substrate scores. In
addition, bufl Lrout redd numbers
have increased in recent Years.
Sediment is at threshold walues
for Squeezer Creek, Yet bull trout
redd numbers are also increaging
in that stream. Exact incubation
success is unknown for both
streams. Under Action Alternative
B, potential indirect sediment
sources could result from the
construction of 4'0 miles of
temporary and Permanent roads and
reconstruction of 3.3 miles of
roads, including the installation
of cuLverts. Under Action

AlternaEive C potential sediment
sources could result from
construction of l-.8 miles of
temporary and permanent roads, and
reconstruction of 3.3 mi.Ies of
roads, including the installation
of culverts.
However, with mitigation and
design features for the roads that
would be constructed for
harvesting operations, the
indirect effects of Action
Alternatives B and C would be
minimized. If either Action
AlternativesBorCwere
implemented, indirect fine-
sediment delivery to the stream
channel and effects to the
fisheries and fisheries habitat
would be unlikely as a result of
Ehe following items:

- winter harvesEing for certain
harvest units;

- incorporation of expanded SMZs,
- foflowing BMPs for road and

harvesting activities,
- locating harvest units outside

of expected channel migration
zoneg,

- grass seeding disturbed areas;
and

- the gentle or moderate slope
angles of the proposed harvest
units.

Woody Debr!-s

Since no SMz harvesting would be
implemented under either action
alternative, no indirect effects
to woody debris recruitment would
occur.

Stream Temperature

Riparian vegetation would be
maintained along all streams in
the project area. As a result,
the likelihood of negative
indirect lmpacts to stream
temperatures is considered 1ow.

Fish Passage

No indirect effects to fish
passage were identified for either
action alternative.
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EI'MUIJATIVE EFFECTS

. Cunrulatdoe ffiecb qf.No-,llctian.,llltentatin:e
./I on-Ftshnrdec

PopulaEione

No-Action AlternaLive A is not
expected to influence the
cumufative effects of natural
landscape processes and human-
caused factors as they associate
with trout populations.
Physical llabitat
Sediment

No-Action Alternative A would not
influence the cumulative natural
landscape processes, in addition
to past and fuLure land-use
activities, as they relate to
sediment inpuE to stream channels.

Woody Debris
No-Action Alternative A would not
infl-uence the cumulative natural
landscape processes, in addiEion
Lo past and future land-use
activities, related to in-stream
and recruitable woody debris
issues. RecruiEable woody debris
would be left standing to be
incorporated into the stream as
natural evenUs dictate.
Streaa Temperature

No-Action Alternative A would not
influence the cumul-ative natural
landscape processes, in addition'
to pasL and future land-use
activities, related to stream-
temperature issues.

Fish Passage

No-Action Alternative A would not
influence Lhe cumulative natural-
landscape processes, in addition
to past and future land-use
activities, related to issues of
fish-passage.

Cum,ulatioe ffiecb Comnwn to .,llction

"llltematdoet B and Con.Ffuheries

Populations
Cumulative limiting factors to the
salmonid populations in the
analysis area are associated with
the physical habitat and are
considered under PhysicaT Habitat,
below. In addition, naEive trout
populations in the Flathead Basin,
including those in the analysis
area, would undergo continued
land-use pressure effects from
other human-caused factors.
Pbyeical Habitat
Sediment

Under Action Alternatives B and C,
harvesting activities would not
1ikeIy result in additional
cumulative fine-sediment delivery
to the stream channels as a result
of the following project
mitigation measures:

- winter harvesting for certain
harvest units;

- incorporation of expanded SMZs,
- following BMPs for road and

harvesting activit ies,
- locating harvest units outside

of expected channel migration
zones, .

- grass seeding disturbed areas,
and

- the gentle or moderate slope
angles of the proposed harvest
units.

Woody Debris
As a result of the DNRC-designed
SMZs and the location of harvest
units outside of expected channel
migration zones and woody-debris-
recruitment areas, no detrimental
cumulative effects Lo in-stream
woody debris or recruitable woody
debris would li.kely result from
implementation of Action
Alternatives B and C.

Stream Telnperature

Riparian vegetation along streams
wou]d not be altered under either
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action alternative. As a result,
the risk of negative cumulative
influence to stream temperatures
is considered Iow.

Fish Passage

As a result of the DNRC-designed
SMZs and the location of harvesL
units outside exPecLed channel
migration zones, Action
Alternatives B and C would not
like1y result in detrimental
cumulative effects to fish passage
in the analysis area. Nor would
these action alternatives likelY
af fect migratorY connectedness
with other waters needed for bull
trout and westsloPe cutthroaL
trout to comPlete life-historY
DaLterns.
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VVVVVVYYVVVVV
INIRODIICTION

The discussion in this section
pertains to wildlife species and
their habitat in the existing
environment and changes to that
environment due to each alternative.
During the initial scoping and
subseguent newsletLer comments, the
following issues were expressed
regarding t,he effects of the
proposed project:
r Timber harvesting might reduce

biodiversity in the Swan Va1ley.

DNRC uses a coarse-filter approach
when assessing effects of proposed
actions on biodiversity. DNRC
assumes that if landscape patterns
and proeesses similar to those
that species adapted to are
maint,ained, then the full
compJ-ement of species will be
maintaj-ned across the landscape.
The main components of DNRC's
coarse-fi.lter assessment are
stand covert)rpes, age classes,
patch sizes and interior habitats,

TABIJE OF CONTENTS
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Fine-Filter Assessment . 10
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VVVVVYVVVVYVVY
and connectivity. These
components are described within
the wildlife and veget,ative
sections of t,his document.

Timber-harvesting activities might
disrupt grizzLy bear and other
wildlife movements.

Road construction/use might reduce
habitat security for wildlife
species such as grizzLy bears,
Canada 11mx, pileated woodpeckers,
goshawks, pine martens, and
fishers.
Goshawks and pine martens are not
considered to be threatened,
endangered, or sensitive species.
General effects to each of their
habitats are covered in t,he
coarse- f ilter analysis .

Timber harvesting and road
const,ruction/use might result in
habitat becoming fragmented,
habitat being lost, and,/or
wildlife species becoming
displaced.

o Timber harvesting might
reduce large-diameter snags
available to wildlife.
r Tlmber harvesting in Section
30 rnight affect the habitat of
elk, deer, and grouse.

Grouse are not considered to
be a threatened, endangered or
sensitive species. General
effects t,o their habitat are
covered in the coarse-filter
analysis.
r Winter harvest.ing might
cause big game to become
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concentrated, which could result
in increased mortalitY.

Wint.er harvesting near Highway 83
may result in increased road
mortal ity.
Timber harvesting would remove
old-growLh habitat, resulting in
negative effects to old-growth
associated sPecies.

In addition to the above issues, the
analyses below discusses other
environmental effects of the
alternatives to the wildlife
resource.
This discussion occurs on 2 scal-es.
The project area includes DNRC-

managed lands within Sections 32,
33, and 34, T24N, R17w, and Sections
4, 8, 10, !6, 20, 22, 26, 28, 32,
and 34, T23N, RL7W (FTGURE II-3 -
PROJECT AREA MAP FOR ACTION
ALTERNATIW B). FulI descriPtions
of the project area and ProPosed
harvest units are Presented in
CHAPTER IT - ALTEENATIWS. ThE
second scale relaLes to the
surrounding landscape for assessing
cumulati-ve ef fects. This scale
varies according Lo the sPecies
being discussed, but generallY
approximates the size of the home

range of the sPecies in question.
Under eSch grouPing or sPecies
heading, Lhe description for the
cumulative-effecLs analysis area
witl be discussed. In the
cumulative-ef fects analysis area,
prior State acLions and foreseeable
future actions were considered and
discussed, along with current
conditions on other ownershiPs.
Species were dismissed from further
analysis if habitat did not exisL in
the project area or would not be
modified bY anY alternative'
I{ETIIODS

To assess the existing condition of
the project area and the surrounding
Iandscape, a varietY of technigues
were used. Field visits, scienti-fic
literature, data from the SLI and
Montana Natural Heritage Program,

aerial photography, consultations
with other professionals, and
professional judgment Provided
information for the following
discussion and effects analysis. rn
the effects analysis, changes in Lhe
habitat guality and quanLitY from
the existing conditions were
evaluated and explained.
Specialized methodologies are
discussed under the species in which
they apply.

COARSE - FTLTER AS SES STTEI{T

DNRC recognizes that it is an
impossible and unnecessary Eask to
assess an affected environment or
the effects of ProPosed actions on
all wildlife species. We assume
that if landscaPe Patterns and
processes simi1ar to those that
species adapted to are,maintained,
then the full complement of species
will be maintained across the
landscape (DIvRc 1996). This "coarse
filter" approach supPorts diverse
wildlife populations by managing for
a varieLy of foresL structures and
compositions that aPProximaLe
"hisEoric condiEions" across a
landscape. To comPare Present and
hist.orical condiLions across the
landscape, the analYsis was
conducted on the entire Swan Rlver
State Forest using SLI data (refer
Eo WGETATION ANALYSIS) and was
compared to the historical
assessment comPiled for the UPPer
Flathead Climat.ic Section (Losensky
L9e7) .

eovertlTreE

The vegetation analysis indicates
that covert)pes have changed over
the past century. Fire suPPression
and timber harvesting over the last
century influenced covertlpes and
structure of habitats on Swan River
State Forest. GenerallY, the Swan
River State Forest supporus more
moist (mixed conifer, western larch/
Douglas-fir, western whiLe pine) and
dry (ponderosa pine) covertlpes and
Less cool habitat t149es (subalpine
fir, lodgepole pine) than found on



average for the climatic tlpe
(Losensky 7997). These conditions
are primarily due to the valley
l-ocation of the Swan River State
Forest. Therefore, species using
moist and dry covert)pes are
presumably more likely to be found
or be more abundant on Swan River
State Forest than on average in the
climatic section. Conversely,
species using cool habitat t)lpes are
presumably less likely t,o occur or
occur in lower densities on Swan
River St.ate Forest due to the amount
of habitat present. Areas that were
once dominated by the western larch-
Douglas-fir covertlpes have
converted to more mixed-conifer
covert)pes (TABLE F-7 - PERCEI'?AqE
OF COWRTYPES FOTJND OIV SRTAJV RTT/ER
STATE FOREST AITD THE CLIMATIC
SECTION). Conversion to mixed-
conifer covertlt)es usually consists
of increasing t,ree densities, canopy
coverage, and a proportion of shade-
tol-erant tree species. These
changes presumably reduced the
abundance of species using open,
shade-intolerant, forested habitat,,
while favoring species using dense,
closed-canopy habitats .

Patch Size and Interior EabLtats
Species that are hesitant to cross
broad expanses without forest cover,
or those that depend upon interior

forest. conditions, can be sensitive
to the amount and spatial
configuration of appropriate
habitat. Therefore, patch size and
juxtaposj-t,ion can influence habitat
guality and population dlmamics for
some species. Some species are
adapted to thrive near patch ed.ges,
while others are adversely affected
by the presence of edge or by the
presence of other animals that
prosper in edge habitats.
A rtpatcht' is defined as a unit of
habitat with broadly similar age and
sLructural characteristics
(primarily associat.ed with forest or
nonforest cover). For this
analysis, forested habitats provided
the basis for patch, interior-
habitat, and edge-habitat analyses.
Forested habitats were defined as
stands greater than 40 years old
(pole- to sawtimber-sized stands)
with a canopy cover of 40 percent or
more. For this analysis, the 1_00-
acre patch size was considered the
minimum effective patch size and is
referred to as a large patch, while
patches 5 to 100 acres in size are
referred to as small patches (TABLE
F-2 - EXISTING FORESTED, IIItrTERIOR,
AND EDGE HABITAT IN THE PROJECT AREA
AND OJV SWAI{ RIVE,R STATE FOREST') ,

Interior habitat is defined as an
area that is not affected by the

TABLE F-7 - PERCEMIAGE OF COTTZRTYPES FOT'ND ON SWAN RTI/ER STATE TOREST AITD TIIE
CLTMATTC SECTION

EOVERTYPE

PBRCEI{T
CIJIMATTC
SEC!ION

(ITOSENSKY

L997)

PERCEIIII OF SWAN RI\TER
STATE FOREST THAT IS

TTAPPROPRTATE"

CO\IERTYPE ACCORDTNG TO
SLI DATA

PERCENT OF SWA}I RIVER
STATE FOREST TIIAT IS
TTCORRTNIT" COVERTYPE

ACCORDTNG TO
SIJI DATA

Ponderosa pine 1 5 o
Douglas-fir <l_ t L
Western larch/
Douglas-fir

28 40 L9

Western white pine 1 25 9
LodgepoJ-e pine 27 4 o
Mixed conifer
( spruce- fir)

l_3 43

Subalpine fir 36 7 9
Wheat-fescue Trace 0 0
Other t)pes Trace 5 7
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TABI.E F-2 - EXISTING FORESTED, II|I?ERIOR, AI{D EDGE EABTTAT IN THE PRO;IECT AREA

AIID ON SWAIT RTlfER STATE TOREST

AIJTERNATIVE
FORESTED
ITABITAT
(ACRES)

INTERIOR
IIABITAT
(ACRES)

EDGE
IIAAITAT
(ACRES)

NT'MBER OF
IJARGE PATEIIES
(MEDIAN SIZE

IN ACRES)

NTTIIBER OF

SMAIJIJ PATCHES
(ldEDrAN SXZE
IN ACRES)

Project area 4,6L6 L0 ,675 7 ,63L i-3 (390) * 5 (38) *

Swan River SLate
Forest

29,235 L6 ,637 l0 ,675 31_ (394) 30 (18)

*env patcn that inxersected the) oroiect area was includecl in xne ana ysJ-s I

adjacent stand and retains similar
climatic conditions. Conversely'
edge is defined as the contact zone
between 2 different tlPes of
habitat. For this analysis' the
first 300 feet of a Patch was
considered edge habiEat; the
remaining patch was considered
interior habitat (TABLE F-2 -
EXISTING FORESTED' INTERIOR' AND

EDGE HABITAT IN THE PRO,JECT AREA AI:{D

ON SWAN RTVER STATE FOREST).

ConnectivitY
ConnecEivity of forest cover between
adjacent Patches is imPortant for
promoting movemenLs of species that
are hesitant to cross broad,
nonforested expanses. Stands Lhat
are pole-sized or greater with crown
closure greaEer than 40 percene can
be important for Providing travel
cover for forest-dweIling species '
Across Swan River State Forest, some

connectivitY through stands of
various ages and shaPes exist.
However, the checkerboard ownership
patLern and Past management have
compromised connectivity to a degree
due to harvest-unit design and road-
system develoPment. fn the Goat
Squeezer Timber SaIe Project area,
connectivity to adjacent ownerships
is variable; however, no harvest
units are Proposed in keY travel
areas, such as saddles or near
sLreams (FIGURE F-7 - FORESTED

HABITATS FOUND OIV S'fEN RTVER STATE

FOREST). See the Canada Llmx and
Fisher analYses for additional
details on connectivity and travel

Deadwood Regoureea

Deadwood (downed trees and snags) is
an important component of the
foresEed ecosystems. The following
are the 5 primarY functions of
deadwood in the forested ecosystems:

- increase structural diversitY
- alter canopy microenvironment
- promoEe biological diversitY
- provide critical habitat for

wildlife
- act as a storehouse for nutrient

and organic matter recycling agents
(Parks and Shaw 1996)

This anafysis focuses on the
importance of deadwood as wildlife
habitat and the effeets of this
project on those habitats.
Snags and logs Provide feeding and
rearing sites, along with shelter
for an array of wildlife sPecies.
Deadwood provides insects, fungus,
and wood food sources for small
mammals. In turn, these smal1
mammals provide prey for predatory
birds and mammals. AdditionallY'
deadwood provides animal areas with
stable temperatures and moisture,
along with shelter from the
environment, lookout areas, and food
storage sites. Small mammals (such
as red-backed voles) to large
mammals (such as black bears) relY
on deadwood for survival and
reproduction.
The size, length, decaY, and
distribuLion of deadwood affecL
their capacity to provide specific
habitat. Logs less than 6 feet in
length tend Lo drY out and Provide
Iimited habitat for wildlife



FTGURE E-7- FORESTED HABZTATS FOTTND ON SWAI{ RTVER STATE FOREST

Prcpoccd Harvest Units
M Both Alternatives
ffiAlternative B, only

Existing Forcsted Habitat
l-] Existing Forested

Hab itat
land Ortnuship
! Forest Service

! Plum Creek
I DNRC

I Waler
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species. Single scattered logs
coufd provide lookout and t.ravel-
sites for squirrels or access under
the snow for small mamma]s and
weasel-s, while 1og piles provide
foraging sites for weasel-s and
denning sites for Canada l-ynx.
Similarly, diameter, height, and
snag densities determine the snag
habitat val-ue for wil-dlife species.
Larger, tal-ler snags tend to provide
nesting sites, while shorter snags
and stumps tend to provide feeding
sit.es for birds and mammal-s.
Cavity-nesting birds often nest in
areas where several- snags are
avai1able, while using individual
snags as feeding or roosting sites.
Therefore, the size and distribution
of these resources is important to
consider.
The presence of insects and
predaceous birds and mammal-s are
important. to forest management.
Bot.h insects and birds are suspected
of controlling insects that are
harmful- to wood production, such as
the Douglas-fir tussock moth and
spruce budworm. However, at
epidemj-c level-s, mammalian and avian
predators probably exhibit minor
effects on population reductions
(Torgensen 7994). Therefore,
mai-ntenance of habitats for
insectivorous birds and mammaLs is
lmportant for long-term forest.
health.
COARSE FII,TER

Direct Effects t,o CoarEe Filter
. I)irect Wect* of.No-llction 'lllternatioe .,lI to

Coarae ljtilter
No additional displ-acement or
disturbance of wild]ife is
expected in the area.

. I)ireet Qffecte qf"llction "lllternatioet B and C
to Coaree Filter
Under Action Alternatives B and C,
displacement and/or disturbance
woul-d be expected for wildlife
species in the area. Since
different species adapt to human
disturbance differently, the

extent of disruption would be
related to the species in
question. Generally, the amount
of harvest area, associated roads,
and duration of the project
provides an avenue to develop a
hierarchy of potential disturbance
to wil-dl-ife in the area. Both
action al-ternatives wou]d be
implemented in 2 Lo 3 contracts
that could result in harvesting
activj-ties over a 3- to S-year
period. Action Alt.ernative B
proposes to harvest 13.4 MMBF of
Limber from 2,440 acres and
construct 4.0 miles of new roads.
Action Al-ternative C proposes to
harvest l-0.2 MMBF of timber from
1,866 acres and construct 1.8
miles of new roads. Due to the
amount of acres, Action
Al-ternative B is expected to take
longer to complete than Action
Al-ternative C. Therefore, Actaon
Al-ternative B is expected to
produce more dist.urbance to
wildlife species and occur over a
longer duration than Action
Alternative C.

Indirect Effecte - Coarse Filter
Covertyryes
c Indirtct ffiects of.No-llction .,lllternatioe "lI to

Cooutypes

Under No-Action Alternative A, the
stands considered for harvesting
would continue to age and convert
to mixed-conifer covertlryes.
These stands woul-d maintain or
increase their canopy cl-osure,
shading out understory plants and
shade-intol-erant tree seedlings.
In the long-term, species that use
more-open stands and/or shade-
intolerant Eree species, woul-d be
negatively affected due to the
loss of habit.at, while species
t.hat use l-at.e-successional forest.
structure, would benefit by an
i-ncrease in habitat.
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. Indireetffiecb d./Ictirn./Iltmwtdoe B to
Cooertgryes

Under Action Alternative B,
harvesting would convert Douglas-
fir, lodgepole pine, and mixed-
conifer covert)pes to ponderosa
pine, western larch/Douglas-fir,
and wesLern white pine covert)pes.
other harvesting would maintain
the existing covertype in
ponderosa pine, Douglas-fir, mixed
conifer, and western larch/
Douglas-fir, but would change
stand composition (WGETATION
AItrALYSIS, TABLE C-7 - DIRECT
EFFECTS TO COWRTYPE ACREAGES BY
ACTION ALTERNATIWS B AIID C) .

These changes would favor wildlife
species that use more-open
canopi.es and shade-intolerant tree
species at Lhe e)q)ense of wildlife
species associated with closed-
canopy, shade-tolerant tree
species.
Act,ion Alternative B would remove
forested habitats for a long
duration (l-0 to 80 years,
depending on canopy removal and
regeneration rates) through-
regeneration harvesting on 2'7O
acres. In t,he short-term, early
successional species would benefit
from these harvests and the
retention of snags and seed.trees.
However, forest-dwel1ing species
th4t rely on densely forested
stand structures would lose
habitat for a long duration until
f orested-habitat, characteristics
redeveloped in the stand
(approximately 40 to L00 years).
In the distant future,
regenerat.ion of shade- intolerant
tree species would be available
for species that use them.

. Indirvet W@ts qf .4ctdon.lllta'zatioe C to
Cooetyqtes

Under Action Alternative C, some
harvesting would convert the
Douglas-fir, Iodgepole pine, and
mixed conifer covertlpes to
ponderosa pine, western larch/
Douglas-fir, and western white

pine covert)pes. Other harvest,ing
would maintain the existing
covertlpe in ponderosa pine,
Douglas-fir, mixed conifer, and
western larch/Douglas-fir, but
would change stand composition
(WGETATION AAIALYSIS, TABLE C-7
DIRECT EFFECTS TO COWRTYPE
ACREAGES BY ACTION ALTERNATIWS B
AND C). These changes wouLd favor
wildlife species that use more-
open canopies and shade-int.olerant
species at, the e)q)ense of wildlife
species that use cLosed-canopy,
shade-tolerant species.
Action Alternative C would remove
forested habitats for a long
period of time (10 to 80 years,
depending on canopy removal and
regeneration rates) through
regeneration harvesting on 233
acres. In the short-term, early
successi.onal species would benefit
from these harvests and the
retention of snags and seedtrees.
However, forest-dwelling species
that rely on a closed forest
st,ructure would Lose habitat for a
long period of time until these
charact.eristics redeveloped in the
stand. fn the distant future,
regeneration of shade-intolerant
tree species would be available
for those species that use them.

Patch &dre and Inteior and Edge Habitate
. Indircct ffieb qfJlro- Jlction./Iltematdae./I

b Pafef. Bdrc and Intqdu and Edge Habitats
Under No-Action Alternative A,
pat,ch size and interior and edge
habitats would not change in the
near term. Through time, forested
patch size and int,erior habitat
are expected to increase, while
edge habitat would be expected to
decrease. These conditions would
favor wildlife species that prefer
dense, mature forests at the
expense of wildlife species that
use nonforest, open-canopied, or
edge habitats.

coat Squeezer Timber Sale Project Page F-7



. Indirectfiffectt qf.llction
.llltrnatiae B to Potch Sdee an'd
Interim and Edge Eabdtatt

This alternative would
not reduce the number of
small or large Patches in
the project area.
However, harvests would
reduce the median Patch
size bY 16 acres. These
proposed harvests would
reduce forested habitat
by 1,238 acres, interior
habitat bY 887 acres, and
edge habitat bY 351 acres
(TABLE F-3 - EFFECTS OF

EACH ACTION ALTEENATIVE
ON FORESTED, INTERIOR,
AND EDGE HABITATS' AtrID

PATCH CHARACTERISTICS) .

This alternative would
decrease habitat for
species that use forested habitat'
both inLerior and edge habitats,
while favoring sPecies that use
open forests or nonforesLed
habitats.
Indirect Qffect* d./I ction'll ltrnatdoe C to
Patch Siee and In't'erior and Edge IIaMtab

This alternative would not reduce
the number of smalI or large
paLches in the Project area.
However, harvests would reduce Lhe
median patch size bY 16 acres.
These proPosed harvests would
reduce forested habiEat bY 1-,11-4

acres, interior habitat bY 793
acres, and edge habitat bY 32L

acres \ABLE F-3 - EFFECTS OF EACH

ACTION ALTERNATIW ON FORESTED'

INTERIOR, AI{D EDGE HABITATS' AAID

PATCH CHARACTERISTICS). ThiS
alternaLive would decrease habitau
for species Lhat use forested
habitat, both interior and edge
habitats, while favoring sPecies
Lhat use oPen foresLs or
nonforested habiLats, but to a
lesser extent than under Action
Alternative B.

TABTJE F-3 - EFTECTS OF EACH ACTTON AIJTERNATIVE

ON FORESTED, IiffERTOR, AIiTD EDGE HABITAT, AAID

PATCE CHARACTERISfiCS IN TIIE PRO,TECT AREA.

Connectivity
. Indirect ffiecb qf.Nodctdon.lllternatdoe,/I to

Cm,ncctioitgt

Under this alternative, no change
in forest connectivitY is
errpected. Over time, forest
connectivity would be exPected to
increase due to the succession of
early seral stands and sParse
stands. The increase in
connectivity would benefit species
that depend on dense
interconnected forest. by providing
movement corridors and other
habitats within the Project area.

c Inddrectffieb to Con'ncctiodtV Com'man to
./Ictton./Ilternatioes B and C

Timber harvesting under these
afternatives does not
substantially alter connectivity.
Most of the forested stands
affected generallY occur at the
edge of patches. Unit 17 in
Section 10 reduces the size of a
forested patch and could alter
travel- from Goat Creek to the
southeast portion of the section.
Travel could still occur through
the remaining forested Patch.
This is expected to result in

AI,TERNATI\TE

A
(PRESEIIT)

B
(CIIANGE)

c
(CIIA}IGE)

Acres of forested
habitat 4 ,6t5 -1,238 -1 11/1

Acres of interior
habitat* LO ,675 - 887 -7 93

Acres of edge
habitat* 7 ,63L - 351 -32L

Number of large
patches (median
acres) *

t3
(3e0)

-0
(374)

-0
(374)

Number of small
patches (median
acres) *

6
(38)

-0
(38)

-0
(38)

-Any patan ihat insected the project atea was

included in the anaTYsis.



negligible effects to wildlife
species using the area. A similar
situation occurs with Unit 41 in
Section 22; however, the retention
of a no-harvest buffer along the
tributary to Squeezer Creek could
mitigate the effects of retaining
a movement corridor between the
forested patches.

Conversely, timber harvests in
Units 6 through 8 in Section 4
could prevent movement through
this section. This barrier would
Iast for several years until the
stand recuperates adequate canopy
cover.

o Indbvct Weds qf./Ictdon.4ltazatioe -B to
Conncctioily

Unit,s 46 and 47 Ln Section 25
could disrupt movement from
Squeezer Creek into section 26.
However, a movement corridor could
provide access to the section
postharvesL.

Deadwood Resourcea

c Indbtct W@ts ta fr.o Jlro .lletton .4ltonatdae
.4toDea&oood

Under this alternative, no changes
in deadwood resources would occur.
fncreases in tree mortality,
especially Douglas-fir, could
increase due to insect
infestations and disease
infections. This situation would
benefit species that use deadwood
resources in the short term;
however, in the longer term,
reductions in deadwood, especially
shade-intolerant tree species,
could occur.

o Indbrect.ffiete to lbad,uood Com,nan to
./Icfion./Ilterflatiaee B and C

Under both alternatives, deadwood
resources would be retained in the
harvest units. Harvesting could
remove recently dead trees that
are merchanLable, buL would retain
most of the cull material.
Additionally, all western larch
and ponderosa pine snags larger
than 21 inches dbh and further

than 200 feet from an open road
would be planned for ret.ention.
Some losses of these snags could
occur during harvesting; however,
these trees/snags would be left on
site to provide feeding substrate
and habitat structure for wildlife
species. Harvesting would not
reduce Lhe number of live western
larch and ponderosa pine larger
than 21 inches dbh Eo less than I
trees per acre and would,
potentially, increase the vigor
and growth rate of the retained
trees, while decreasing the
susceptibility of these trees to
wildfire. Therefore, some
decreases in feeding and nesting
sites might occur due to the
reduction in snags, while some
ground structure and foraging
sites could be removed by the
harvesting of downed trees.
Hou/ever, retention of dominant
trees and existing deadwood is
expected to provide habitat for
species associated with deadwood
in t,he shorE and long term. More
deadwood habitat would be retained
under Action AlLernative C than
under Action Alternative B.

CUMIIIJATI\TE ETTECTS . COARSE EILTER

Covertlpe and Age Class

CUmula.tioe Weds {.Nhlldion.4 ltematiae
./I to Coortgpe and.ilge Aau
Under No-Action Alternative A,
covert)T)es would continue to
convert from shade-intolerant Uo
shade-tolerant covert)pes and
stands in older age classes would
continue to increase. This
situation would affect wildlife
species using the area by
decreasing habitat diversity in
the area and favoring species
associated with l-ate- succession,
shade-intoLerant tree species.

&t mtlatioe Weets Comman to .4ction
.ilItazntdaetB and Cto Cooertype and.ilge
Aass

Under Action Alternatives B and C,
efforts would be made to convert

Goat Scrueezer Timber SaIe Proiect Page F-9



stands to more closelY reflect the
historic conditions outlined in
LosenskY (1997). Under Action
Alternative B, conversion would
occur through Lhe thinning of
shade-tolerant sPecies and
regeneration harvesting. The
harvesting would result in more
closely reflecting historic
covert)Pes and age classes- This
alternative would benefit earlY
successional sPecies at the
expense of mid- to later-
successional sPecies. The
treatments are o(Pected to
increase the growEh of retained
trees, therebY decreasing the
amount of time before large trees
are available in these stands.
These alternatives are expecLed to
benefit native wildlife species by
reproducing habiLats to which the
species are adaPted.

Patch Si-ze, Interior and Edge
Habitatg, and Connectivlty
Adjacent private ownershiPs are
expected to continue to increase
early seral habitats and increase
edge habitat, especially along DNRC

ownership. These conditions could
negatively influence connectivity
and inLerior habitat in the near
future. Conversely, adjacent USFS

Lands are not, exPecLed to be
harvested, therebY increasing
forested habitat and Patch size in
those areas. The effects discussed
under the indirect effects above
would be cumulative to the
condiLions occurring on adjacent
lands in the area.

Deadwood Regource

Reductions in deadwood resources
would be cumulative Lo past Lirnber
and salvage harvests. However, in
these areas, mitigations to provide
deadwood habitats are incorporated
i-n all these projects. So, although
deadwood resources would be reduced
in the cumulative effects area,
retention of sPecific snags and
downed trees would continue to

contribute habitat for species thaL
use deadwood resources.

FITIP FIT'TER ASSES SMETW

In the fine-filter analYsis,
individual species of concern are
evaluated. These sPecies include
wildlife species federally listed as
t,hreatened or endangered, species
l-isted as sensitive bY DNRC, and
species managed as big game by DFWP.

This project is not expected to
affect any endangered wildlife
species. These species are
addressed be1ow.

Threatened and Endangered Species

> Batd Eagte

The bald eagle is classified as
"threatened" and is Protected
under the Endangered SPecies Act.
strategies to proLect the bald
eagle are outlined in Ehe Pacific
States BaId EagTe RecoverY PTan
(USFWS L986) and the Montana BaTd
EagTe lLanagemenE PTan (Montana
Bald EagLe Working GrouP, 1994).
Management direction involves
identifying and ProLecting
nesting, feeding, Perching,
roosting, and wintering/migration
areas (USFWS 7986, Montana BaTd
Eagle Working GrouP, J-994) .

BaId eagles prefer multistoried
nesting habitats wiLh 40- to 70-
percent canopy cover, with
emergent trees within topographic
line-of-sight to an associated
water source with an adequate food
supply. The emergent trees and/ot
snags need to be large enough
(more than 25 inches dbh) to
support nesting or Perching
eagles. Addit,ionally, eagles
prefer cottonwood, Douglas-fir,
and ponderosa pine trees (wright
and Escano 1-986). In western
Montana, eagles also use l^/estern
larch and Engelmann sPruce.

Eagles use the project area during
the winter to feed on winter-
killed deer. Eagles appear to
concentrate use in the highwaY
corridor, but some feeding
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probably occurs in other portions
of Swan Valley away from the
highway. Timber harvesting along
the highway could remove or reduce
perches and roosts used by eagles
scavenging on carrion.
The project area is not within any
known bald eagle nesting territory
and is 1-1 miLes south of the
nearest established nest.ing
territ.ory at t,he south end of Swan
Lake. However, a nesE is
suspected to be on DNRC l-and north
of Van Lake. Eagles have been
spotted near the lake on several-
occasions. In late spring 2002,
several j-mmature eagles were
documented at the lake. Later in
the year, 2 adult eagles were seen
at the north end of the l-ake in a
tree with a broom or a nest.
These observations occurred during
a year of heavy spring fish kill
and may only represent nonbreeding
eagles concentrating on an
abundant food source. Surveys
wil-l- continue during the spring of
2003 and inLo Ehe future.
Additionally, the project appears
to conEain other poLential nesting
habitat. Any stand with more than
l- tree or snag larger than 21
inches dbh per acre and within 1
mile of Swan River was considered
potential habitat, based on
habitat parameters reported by
Wright and Escano (7986). By this
definition, Unius 9, 33, 36, 55,
58, 59, 60, 61, and 62 (383 acres)
are considered potential nesting
habitat. other units that occur
wit.hin 1 mile could provide
suitab]e habitat in time. Al-l-
units lie along Highway 83, except
Units 9 and 36, substantially
reducing the potential for bald
eagle nesEing. Timber harvests
could affect bald eagles and their
habitat directly by road use and
harvest dist.urbance, or indirectly
by reducing visual screening,
changing canopy coverage, and
altering the number, species, and
distribution of large snags and
large Erees.

To assess cumulative effects to
bald eagles, 2 analysis areas were
considered. The Swan River
Analysis Area includes lands
wiLhin 1 mile of Swan River, while
the Van Lake Analysis Area
encompasses l-ands within 1 mile of
Van LaKe (FIGURE F-2_BAI"D EAGI'E
CUMULATIVE EFFECTS AI:{ALYSIS AREA
WITH PROPOSED HARVEST UNITS). In
the Swan River Analysis Area,
approximately 11,632 acres of land
exists within the cumufative-
effects analysis area. Of that
land, DNRC manages 5,198 acres,
P1um Creek Timber Company manages
3,71,7 acres, and USFS manages 558
acres. The remaining L,159 acres
is privately owned. DNRC-managed
l-and in the cumul-ative effects
analysis area contains 1,653 acres
of potential- habitat. Presentl-y,
salvage harvesting, firewood
cutting, and other disturbances
associaLed with Highway 83 and
other open roads affect the
potential for bald eagle nesting.
The Van Lake Analysis Area
encompasses l-,298 acres of P1um
Creek Timber Company land, 807
acres of USFS land, and 637 acres
of DNRC lands, total-ing 2,792
acres. On DNRC lands,
approximatel-y 308 acres provide
structure that cou]d support
nesting eagles. Presently,
disturbance associaEed with
recreational uses of Van Lake,
timber-harvesting activit.ies on
Plum Creek Timber Company lands,
firewood harvesting, and open
roads affect the potential for
bald eagle nesting.
Direct Effects
o l)ireet Wects of,.No-ilction ,illternatioe ,4

to BaldEagles

No additionaL direct effects to
nesting or wintering bald eagles
would be expected.

. I)ircet Weets of,"llction "Qlternatioe B to
BahIEaglce

Under this al-ternative, winter
harvesting (November 1-6 through
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FJ:'CARE F-2 - BALD EAGI'E CUMULATM EFFEC".9 ANA.LYSIS AREA WITH PROPOS'SD
HA.RVEST UNjTS
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March 31) of Units 33, 36, 55,
58, 59, 60, 61, and 62 would
occur. Unit 9 could be
harwested in either the summer
(.fune L6 through August 31-) or
winter (November 16 through
March 31) period. It is
unlikely that winter harvesting
would appreciably affect eagle
access to carrion, because the
Highway 83 corridor provides
large amounts of carrion during
winter. The logging operations
would affect approximately 2
miles of the Highway 83
corridor. The other portions of
the corridor would not be
affected and carrion is expected
to be available. In the event
carrion is available adjacent to
harrrest units, eagles could
access the food source during
periods of logging inactivity.
Any decrease in access to
carrion or increase in
disturbance to feeding eagles is
expected to be minor and not
affect winter survivability.
During the breeding season (late
February through March), winter
harvesting would continue, and
disturbance in Units 33, 36, 55,
58, 59, 60, 6L, 62, 63, 64, 65,
66 67, 68, 69, 70, and 72 could
result in avoidance of potsential
nesting habitat. BaId eagle
surveys would be conducted prior
to commencement of harvesting
activiEies in February or later
in the nesting season. If a
nesting territory is not present
in the project area, no direct
effects to nesting eagles would
occur. If nesting behavior were
observed or a nest were
discovered within L mile of the
project area, additional
mitigation measures outlined in
Lhe Habitat Management Guide tor
BaTd EagTes in Northwestern
IulonEana (Montana BaTd Eagle
Working Group 1-997) would be
applied.

. I)irect Wects qf./Iction ./Iltanatdoe C to
BaIdEaglcs

Under this alternative, winter
harvesting (November 1-6 through
March 3l-) of Units 33, 55, 58,
6\, and 52 would occur. Unit 9

could be harvested in either the
summer (,June l-6 through August
31) or winter (November l-6
through March 31) period.
Winter harvesting would not
likely affect eagle access to
carrion appreciably because the
Highway 83 corridor provides
large amounts of carrion during
winter. The logging operations
would affect approximately 2
miles of the Highway 83
corridor. The other portions of
the corridor would not be
affected and carrj-on is e>cpected
Eo be available. In the event
carrion is available adjacent, to
a harvest unit, eagles could
access the food source during
periods of logging inactivity.
Any decrease in access to
carrion or increases in
disturbance to feeding eagles
would be er<pected to be minor
and not affecE winter
survivability.
During breeding season (late
February through March), wint,er
harvesting would continue and
disturbance in Units 33, 36, 55,
58, 59, 60, 6L, 62, 63, 64, and
70 could result in avoidance of
potential nesting habitat. Bald
eagle surveys would be conducted
prlor to commencing harvesting
activities in February or Later
in the nesting season. If a
nesLing territory were not
present in the project area, no
direct effects Co nesting eagles
would occur. If nesting
behavior were observed or a nesL
were discovered within 1 mile of
the project area, additional
mitigation measures outlined in
the llabitat Management Guide for
BaJd EagTes jn NorEhwestern
tr'Iontana (Montana BaId EagJe
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Working GrouP L991-) would be
applied.

Indirect Effects
. Indireet W@ts qfilro&ction./Ilternatioe

.fl to BaldUaglct
Timber stands that PresentlY
provide bald eagle habitat would
continue to increase in densitY
and proportion of shade-tolerant
tree species, while decreasing
in growth rates. AdditionallY,
snags would continue to develoP.
Over time, shade-tolerant
nesting trees (Douglas-fir,
Engelmann spruce, and subalPine
fir) would rePlace shade-
j-ntolerant nest,ing trees
(western larch, Ponderosa Pine).
Barring any naLural disturbance,
shade-intolerant trees would not
regenerate over time. Existing
younger stands would continue to
grow and Produce the structure
needed by eagles, but at a
slower rat,e due to dense
stocking. Under this
alLernative, eagle nesting-
habj-tat quaIiLY would decrease
as canopy cover increases above
?O percent (Montana BaTd EagTe
Working GrouP 7997).
AdditionallY, eagle access to
winter kil1 would be reduced due
to the dense canopy. Big game

carrion is exPected to be
maintained at the currenL leve1
or increase (refer Eo BIG GAITIE

section of this document),
resulting in current or
additional amounts of forage for
wintering eagles. The Potential
of these effecLs limiting
expansion of the breeding
population is low.

. Inddrect ffiet* {,llction.llltenwtiae B to
BaIdEaglcs

Under this alternative, 383
acres of !,563 acres of existing
poLential bald eagle nesting
habitat on State lands would be
affected in Units 9, 33, 36, 55,
58, 59, 60, 5I, and 62 in the
Swan River AnalYsis Area' In

the Van Lake Analysis Area, 135
acres of existing Potential bal-d
eagle nest.ing habitat would be
affected in Units 63, 64, 65'
67, 68, 69, 7O, arrd 72. Canopy
cover would be reduced from more
than 70 percent to 40 to 60
percent in Units 9, 33, 36' 55,
58, 6t, 65, 6'7, 69, and '72. fn
Units 59, 6Q, 62, 63, 54, and
70, canopy cover woul-d be
reduced to less than 40 Percent.
In Unit 68, canopy cover would
be retained at greater Ehan 70
percent. In Units 59, 60, and
62, canopy cover would be
reduced to less than 40 Percent.
fn alt harvest units, all'
western larch and ponderosa pine
snags larger than 2L inches dbh
and farther than 200 feet from
an open road would be retained.
rn the above units, only Unit,s
59, 62, 65, 67 , and 69 contain
large western larch snagJs. some
loss of these snags could occur
during harvesting or for safety
reasons; however, this loss is
expected to be minimal due to
ground harvest.ing systems. In
all the proposed harvest units,
trees larger than 2l- inches and
17 inches dbh occur. Harvesting
would not reduce the number of
live western larch and ponderosa
pine greater than 21 inches dbh
to less than 6 Lrees per acre
and would, poLentially, increase
the vigor and growth rate of the
retention trees, whiLe
decreasing their susceptibility
to wildfire. Harwesting is
expected to enhance potential
habitat qualities by reducing
canopy cover, while retaining
large existing and future
potential nesting trees (Montana
BaTd EagTe llorking Group 1997).
However, the disturbance
associated with Highway 83 is
expected to offset any
beneficial changes in habitat
quality in Units 33, 55, 58, 59,
60, 6t, and 52. The
recreational use in the Van Lake
area could offset any beneficial
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habitat changes that occur due
to harvesting in Units 53, 64,
65, 66, 67, 68, 69, 70, ar:d 72.

This alternative would reduce
canopy cover, while retaining
multistoried stands, visual
screening, tree vigor and
growth, and large snags, which
could improve the potential
nesting habitat in Units 33, 55,
58, 59, 60, 6L, 62, 63, 64, 65,
67, 58, 69, 70, a\d 72.
Improvement of existing stands
would not be expected to resulL
in additional nesLing
territories due to the
disturbance associated with
Highway 83 and Van Lake.
Improved habitat in Units 9 and
36 (226 acres), which are
further away from the highway,
couLd increase bald eagle
nesting habitat in the area;
however, increased nesting
populations are unlikely to
result because Highway 83 is
located between t.he nest, and
Swan River.
The reduction in thermal cover
proposed under this alternative
could decrease big game
populations Lo some degree,
resulting in a reduced amount of
winter carrion for eagles in the
long term. The extent of the
effects of such decreases is
unclear due to the large area of
the Swan Valley winter range and
the effects of weather patterns
during recovery, but is expected
to be negative. This
alternative would be expected to
result in minor negative effects
to wintering bald eagles through
decreased carrion sources.

Overa1l, this alternative would
be orpected to result in minor
positive effects Lo breeding
bald eagles, while resulting in
minor negative effects to
wintering bald eagles.

o Inddreet.ffieb qf.llction.illtrnatioe C to
BaldEaglcs

Under this alternat,ive, 134
acres of existing potential bald
eagle nesting habitat, would be
affected in Units 9, 55, 58, 6l-
and 62 in the Swan River
Analysi.s Area. In the Van Lake
Analysis Area, 58 acres of
existing potential bald eagle
nesting habitat would be
affected in Units 64, 68, 59,
and 70. Canopy cover would be
reduced from more than 70
percent to 40 to 60 percent in
Units 9, 55, 58, 6L, and 69. In
Units 60, 62, 64, and 70, canopy
cover would be reduced to Less
than 40 percent. In Unit. 68,
canopy cover would be retained
at greater than 70 percent. In
aLl harvest units, aLl- western
larch and ponderosa pine snags
larger than 21 inches dbh and
farther than 200 feet from an
open road would be retained. In
Lhe above units, only Units 62
and 69 contain large western
larch snags. Some loss of these
snags could occur during
harvesting or for safety
reasons; however, this loss
would be expected to be minimal
due to the use of ground harvest
systems. In all the proposed
harvest units, trees more than
21- inches and 17 inches dbh
occur that could provide
potential nest or perch trees.
Harvesting would not reduce the
number of live $/estern larch and
ponderosa pine larger than 21
lnches dbh to less than 6 trees
per acre and wou1d, potentially,
increase the vigor and growth
rate of the retained trees,
while decreasing their
susceptibility to wildfire.
Harvesting is extriected to
enhance potential habitat
qualities by reducing canopy
cover while retaining large
existing and future potential
nesting trees (Montana BaId
EagTe Working Group 799L).
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However, the disturbance
associated wiLh HighwaY 83 would
be expecEed to offset anY
beneficial changes in habitat
quality in uniLs 33, 55, 58, 6L,
and 62. The recreational use in
the Van Lake area could offset
any changes that occur due to
harvesting in Units 64, 68, 69,
and 70.

Action Alternative C would
reduce canopy cover while
retaining mulListoried stands'
visual screening, tree vigor and
growth, and large snags, which
would improve Potential bald
eagle nesting habitat in Units
33, 55, 58, 6L, 62, 64, 69, and
70. Improvement of existing
stands would not be exPeeted to
result in additional nesting
territories due to the
disturbance associated with
Highway 83. ImProved habitat in
Unit 9 (19 acres), which is
further away from the highwaY,
could increase bald eagle
nesting habitat in the area;
however, increased nesting
populations would not be likelY
because Highway 83 is locaLed
between the nesU and Swan River.

The reduction in thermal cover
proposed under this alternative
could decrease big game
populations to some degree,
resulting in a reduced amount of
winter carrion for eagles in the
long term. The extent of the
effects of such decreases is
unclear due to the large area of
the Swan Va1ley winter range and
the effects of weather Patterns
during recovery, but would be
expected to be negative. This
alternative would likelY result
in minor negative effects to
wintering bald eagles through
decreased carrion sources.

OveraLl, this alternaLive would
Iikely resuft in minor Positive
effects Lo breeding bald eagles,
while resulting in minor

negative effecLs to winLering
bald eagles.

Currulative Effects
. Cumulatioe ffiecb ofJlro-llctian

"{ Iternatiae ./I to BaId Eaglcs

Under this alternative, no
additional disturbance or
habitat modification would occur
in the analysis area.
Presently, L,96]- acres of
poEential habitat exists on
state lands in the cumulative
effects area. The Small
Squeezer Timber Sale enhanced
habitat guality on 15 acres of
this habitat, while salvage
harvests removed perch sites on
other areas. Small Squeezer II
and the proposed South wood
timber sales do not affect
potential eagle habitat.
Harwesting on Plum Creek Timber
Company lands in the analysis
area increased access to
carrion, but removed Potential
nesting habitat. The effects of
this alternative would not
affect access to forage or alter
potential nesting habitat ;
therefore, eagle winter use j-s
not anticipaeed to be affected.

. Cumulatioe Wfects qfAcfion.4lternatiae
BtoBaIdEaglee
This alLernative would affect
518 acres of potential bald
eagle nesting habitat in the
Swan River Analysis Area. On
226 actes, habitat alteration
could result in a benefit to
potential nesting habitat.
Combined with the Sma1l Sgueezer
Timber Sa1e, bald eagle habitat
on State lands in the cumulative
effects area would imProve on
242 acres. However, the
disturbance associated with
Highway 83 would reduce t,he
benefits of these improvements.
Harvesting on PIum Creek Timber
Company lands in the analysis
area removed additional-
potential nesLing habitaL.
These i-mprovements are exPected



to be minor and not result i.n
appreciable increases in nesting
potential.
This alternative would affect
135 acres of potential eagle
nesting habitat in the Van Lake
Analysis Area. On Ll-4 acres,
habitat alteration could result
in a benefit to potential
nesting habitat. However, the
disturbance associ.ated with Van
Lake could reduce the benefits
of these improvements.
Harvesting on Plum Creek Timber
Company lands in the analysis
area reduced potential. nesEing
habitaL, but increased access to
carrion. openings where carrion
might be easily accessed across
Swan Valley are likely to be
relatively abundant for several
decades. Any improvements are
expected tso be minor and not
result in increased breeding
populations.

. Curnulatioe Wccts Af./Ictdon.4lternatiae C
toBaIdEaglet

This alternative would affect
2Q2 acres of potential eagle
nesting habitat in the Van Lake
Analysis Area. On 19 acres,
habitat alteration could result
in a benefit to potential
nesting habitat. Combined with
the Sma1l Squeezer Timber Sale,
bald eagle habitat on State
Iands in the cumulative effects
area would improve on 169 acres.
However, the disturbance
associated with Highway 83 would
reduce the benefits of these
improvements. Harvesting on
PIum Creek Timber Company lands
in the analysis area removed
poLential nesting habitat.
Openings where carrion might be
easi.ly accessed across Swan
Valley are likely to be
relatively abundant for several
decades. Any improvements are
orpected to be minor and not
result in increased breeding
populations.

> Canada Lynx

Canada lynx are listed as
"threatened" under the Endangered
Species Act. Currently, no
recovery plan exists for Canada
lynx. Several reports have been
written to summarize the research
on lynx and develop a conservat.ion
strategy (Ruediger et aI 2000).
L)rnx are associated with subalpine
fir foresEs, generally between
4,000 Eo 7,000 feet in elevation,
in western Montana (Ruediger et al
2000). Lynx habitat in western
Montana consists primarily of
young coniferous forest wiLh
plentiful snowshoe hares, stands
with abundant coarse woody debris
for denning and cover for kittens,
and densely forested cover for
travel and security.
Additionally, the mature foresLs
provide habitat for red sguirrels,
an alternatj-ve prey source. These
conditions are found in a varietv
of habitat tlpes, particularly
within the subalpine fir series
(Pfister et a7 7977). Lynx tracks
and observations are relatively
rare in Swan Va1ley, and radio-
collared l1mx in the Seeley Lake
vicinity rarely venture north of
the Clearwater/Swan River divide
(.f. Squires, pers. conm., tlSFS,
Septenber 5, 2002)

To assess lynx habitat, DNRC SLI
data were used to map specific
habitaE classes used by lynx.
These areas were considered lynx
habitat. Any of these habitats
located on ungulate wint,er ranges,
as defined by DFWP, rirere removed
from consideration of lynx habitat
due to reduced snow loads allowinq
compet,ing predators to occupy
these areas. Other parameters
(stand age, canopy cover, amount
of coarse woody debris) were used
in modeling the availability of
specific t)pes of l1mx habitat in
the area (i.e. denning, forage,
other, temporarily not avaiLable) .
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Young forage consisted of
regenerating stands less than 39
years old in a well-stocked
condition (more than 1,500 trees
per acre).

Illature forage included aIl
sEands in lynx habiLat greater
than 40 years o1d with more than
40 percent canopy closure.

Denning habitat consisted of
mature stands (o1der than 100
years) with more than 40 Percenu
canopy closure and a high
abundance of coarse woodY debris
presenL.

Temporary nonhabitaE included
all stands wiEh regeneration
l-ess than 15 Years old, stands
that received Precommercial
thinning within Lo Years, and
stands with Less than 40 Percent
canopy closure.

Other habitat included anY
habitat of a suiLable habitat
tlpe with more than 40 Percent
canopy cover that could be used
by lynx for travel or anY other
purpose.

Based on the above analYsis, lynx
habitat comPrised aPProximatelY
103 acres (1.0 Percent) of habitat
on State lands within the Project
area. Of these acres, 31 acres of
mature foraging and 70 acres of
other habit.ats exist in the
project area. These areas are
lower elevation and on warmer and

drier sites than those LYPicallY
used by lynx (McKeTveY 2000,
Squires 2000).

Cumulative effects were analYzed
for lands in the Goat Creek, Lion
Creek, and South Fork Lost SouP
Grrzzly Bear Subunits (FIGURE F-
3 - LYNX HABITAT PRESENT IN THE

GOAT CREEK, LIAN CREEK, AND SOWH
FORK LOST SWI]NIT CUMVLATIW
EFFECTS Ah:IALYSIS AREA) . In the
Goat Creek and Lion Creek
subunits, USFS manages the higher
el-evations, while DNRC and PIum
Creek Timber company manage the
lower lands in and near the va11eY
bottom, along with minor Private
land ownership. DNRC conducted
several timber sales in the Goat
Creek Subunit and salvage harvests
in both subunits. Most of the
corporate timberland in these
subunits are currentlY temPorary
nonhabitat or young forage
habitat. No projecEs aimed at
modifying habit,at on USFS lands
are currently active. In the
South Fork Lost Soup Subunit, USFS
and DNRC manage the uPPer and
fower elevations. In addition to
this project, DNRC is Planning a
salvage harvest (SouP Creek
Salvage 2002, 2003) in this
subunit. No projects are
currently act,ive on USFS lands.
TABLE F-4 - SUITABLE AND
UNSUITABLE LYNX ITABITAT ACRES ON

DNRC I,ANDS WITHIN THE GOAT CREEK,
LION CREEK, AAID SOWH EARK LOST

TABLE F-4 - SUITABLE AND UNSUfTABLE I'YNX HABITAT ACRES Oll DIIRC I'AtrIDS WITHIN

THE eoAT 1REEK, LION CREEK, ,j|jID sowH FaRK LOST SOVP GRIZZLY BF,AR SuBt NTTS

ITYIIX ST'BI'NIT

GOAT
CREEK

IJION
CREEK

sourH roRK
IJOST SOITP

GR.AI{D

TOTAI,

Unsuitabfe habitat 5 ,372 2,850 6 ,062 l_4, 395

SuiLable habitat 633 232 L2,265 l_3, 019

Denninq 33 0 1_, 1_13 L ,1,46

Mature forage 202 7 5,L94 5,394

Young forage 0 0 573 573

Nonhabitat 44 0 1, l_31 l,t'75
OEher 354 225 4,254 4,731

Grand ?otal 6, 005 3 ,082 18 ,327 27,414
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SOUP GRIZZLY BEAR SUBUNITS shows
the distribution of lynx habitats
on DNRC lands in these 3 subunits.
Within the next 2 decades,
temporary nonhabitat is expected
to deveLop into young forage
habitat on approximately 44 acres
in the Goat Creek Subunit and
1,131- acres in the South Fork Lost
Soup Subunit. During this same
time period, young forage would
develop into mature forage and
other habitat on 573 acres in the
South Fork Lost Soup Subunit.
Salvage harvests in the past
removed coarse woody debris needed
for denning habitat and security
cover for kittens. The Smal1
Squeezer (1999) and Smal-l- Squeezer
II (2000) timber harvests did not
affect lynx habitat in the Lion
Creek Subunit. Proposed salvage
harvests in South Fork Lost Soup
Subunit (Soup Creek Salvage 2002,
2003) would not al-ter existing
denning habitat.
Direct Effecte
. I)irect Qffeetc of.No-lletion,lllternatioe'lI

toCanadaltgnn
No additional- activities wou]d
n ^^rrr. l-haraf nra nn A i rants

effect.s woul-d be expected.
. I)irectWeets Comman to,ilction

.lllternatioes B and C to CanadaLynn

Some disturbance of lynx could
occur in areas with adequate
cover for lynx to travel-
through. However, lynx appear
to be relatively tolerant of
human presence and road use
(Mowat 2000) ,' theref ore, no
substantial direct effects would
be expected. A slight potential
increase for mortality due to
road traffic on gated and/or new
roads woul-d be possi-b1e, though
the risk of this occurring would
1ikely be extremely smal1. Lynx
do not appear to avoid roads at
low traffic vol-umes (Ruedrger
2000), so increased logging
traffic on open and gated roads

is not expected to displace or
increase the energetic cost of
individual 1ynx. The risks are
higher under Action Al-ternative
B, than Alternative C, but both
al-ternatives are expected to
resulE in very minor risks of
negative direct effect.s.

Indirects Effects
. Indbtet Qfrf@ts Comnmn to No-/Iction

Alternath:e "lI and "llction.lllternatioe C to
Ca.nadaLynn

Under No-Action Alternat.ive A
and Action Alternative C, lynx
would continue to use the
project area similarly in the
short-term because no lynx
habitat woul-d be modified under
these alternatives. In the
longer-term (barring natural-
disturbances), stands would
continue to age and increase in
the coarse woody debris needed
for denning and security cover.
Regenerating harvest units would
mature and reduce habitat
quality for snowshoe hares,
potentially resulting in
decreased primary prey
avail-abil-ity for 1ynx. As lhese
stands mature, habit.at for red
squirrels would increase,
somewhat lessening the loss of
prey. However, a diet of red
squirrels might not provide the
nutrients needed for the
successful reproduction and
rearing of kittens (KoehTer
L990). Therefore, in the short
term, no effects to lynx are
expected. In the longer-term
without disturbance, denning
habitat is expected to increase,
but foraging opportunities are
expected to decrease, resulting
in a reduced potential for lynx
reproduction. However, these
effects are bel-ieved to be minor
because the affected habitat is
marginal.

Page F-20 wildlife Analysis - Appendix F



. Indbzct ffieb to.llctdan.4ltmnatioe B to
Ca.nadaltyne

Under this alternati.ve, 31 acres
of mature lynx foraging habitat
would be modified in Unit 43.
This unit would be harvested
using a commercial thin
silvicultural treatment, leaving
30 to 40 percent canopy cover
following harvesting. This
stand likely provides red
squirrel habitat. Research
indicates that red squirrel
populations decline with removal
of cone-producing trees (Pearson
I999). The proposed commercial
thinning would result in
decreased red squirrel foods
(seeds), resulting in reduced
squirrel populaEion and lynx
foraging opportunit,ies to an
unknown, but expected minimal
degree. Additionally, since
canopy closure following
harvesting would 1ikely be less
than 40 percent, the 32 acres
would be temporarily converted
Lo nonhabitat for a period of 2
to 5 years until the retention
tree canopies release and
increase the canopy closure to
more than 40 percent.
The effects to lynx are ecpected
to be minor and negative in the
short-term (less than 5 years).
These areas are lower in
elevation and on warmer and
drier siEes than those t1pica1Iy
used by lynx (NIcKeIwey 2000,
Sqtires 2OO0). Suitable habitat
is limited in uhe project areas,
so it is unlikely that enough
habitat exists to support a pair
of Iynx. Therefore, any effects
to this habitat would result in
minor effects.

CumulatLve Effects
. Curtwlatioe mWs Comman to.No-llction

./Iltematioe "iI and ./Iction./Iltanatioe C to
Canadafuna

Under these alternatives, no
habitat'would be modified. In
time, denning habitat would

develop on much of the area at
the expense of young forage.
Snowshoe hare populat,ions woul-d
remain relatively stable, but
possibly at low densj-ties due to
the lack of the temporal high-
density young successional
habitats. Under these
alternatives, barring any
disturbance, forage availability
would decrease, while denning
habitat would increase. In some
areas, primarily on industrial
private lands higher in
elevation, foraging habitat
could increase as regeneration
harvesting occurs. The effect.s
to lynx would be negat,ive and
minor under this alternat,ive due
to the project affecting
marginal habitat.

. Cunanlatioe ffiete {.ilctdon.llltematitrc
BtaCanadalqna
Under this alternative, 32 acres
of lynx habitat in the Goat
Creek Subunit would be converted
to unsui table for approximat,ely
5 years. Habitat in the
adjacent subunits would remain
unchanged by this project. The
conversion of habit,at would be
cumulative to other past
harvesting on State and
neighboring Plum Creek Timber
Company lands. Since this
alternative alters a small
acreage in marginal habitat for
a short period of time, the
cumulative effects of Lhis
alternative would be minor and
is highly unlikely to result in
changes to lynx survival,
reproduction, or use of the
analysis area.

> 6?AYWOLF

The gray wolf is listed as
"endangered" under the Endangered
Species Act. The Northern Rocky
Mountain WoTf Recovery Plan
defines 3 recovery zones (USFWS

7987). The proposed project is in
the Northwest Montana Recovery
Zorle. The 3 recovery zones met,
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the recovery standards for the
Iast 2 years and are exPected to
meeL the 10 Packs Per recovery
area this Year ' initiating the
delisting process.

The wolf is a wide-ranging, mobile
species. Adequate habitat for
wolves consists of adeguate
vulnerable prey and minimaf human
disturbance, esPeciallY at den
and/or rendezvous sites. Primary
prey species in northwest Montana
are white-tailed deer, elk, moose,
and mufe deer. Distribution of
wolves is sLrongly associated with
white-tailed deer winter ranges.
Wo1ves in northwest MonLana
t14pical1y den in late APril.
Wolves choose el-evated areas in
gent,le terrain near a water source
(valley bottoms), close to meadows
or other openings, and near big
game wint.ering areas f,or dens and
rendezvous sites.
The project area contains elk and
white-tailed and mule deer winter
ranges, which could Provide winter
prey for wolves. Within the
project area, the LoPograPhY,
access Lo water, and ProximiLy to
the big game winter range adhere
to the description of denning and/
or rendezvous-site habitats
Secure habitat awaY from roads is
another importanL comPonent of
wolf habitat. HighwaY 83 and
other open roads in the area occur
in and near PoLenEial denning
habitat. These roads increase
mortality risk due to automobile
collisions or i11ega1 harvesting.
other roads in the Project area
are restricted to administrative
use by a gate. Wolves could use
the project area as Part of their
home range or be transient to the
areai however, no recent denning
or rendezvous sites have been
documented and no recent use has
been documented in or near the
project area (7. Itleier, PetsonaT
communication, UsFWs, 9/L8/02) -

For the cumulat,ive-effects
analysis, the overlaP area between

L mile around the project
(including Lhe project area) and a
composite of elk and white-tailed
and mule deer winter ranges was
used (FTGURE F-4 - WOLF AIND BIG
GATIE CUMULATIW EFFECTS AI:{ALYSIS
AR.EA) . The ]--mi1e buffer around
each project-area parcel
approximates the home range of an
e1k during winter and encompasses
approximately the early spring
season daily average movement
(approximately L mile) of an adul-t
wolf from the den or rendezvous
site around each section (,JosLin
1966). Therefore, the cumulative-
effects area would include the
majority of habitat a female wolf
denning on big game winter range
woul-d use.

The cumulative-effects area
consists of 24,748 acres. DNRC

manages approximately 12,274 actes
(49.6 percent), while USFS manages
2,83L acres (1L.4 percent). Plum
Creek Timber Company and small
private owners control the
remaining 9,634 acres (39.0
percent) . The cumulatj-ve-effecLs
area conLains several open roads
and Highway 83. Past harvest
units on StaLe trust and
surrounding J-ands prowide feeding
opportunities for big game
species. These units are
generally gentle in topography and
near water, thereby providing
additional potential denning
habitat. For more discussion on
big game effects, refer to the BfG
1AIIE SPECIES section in this
analysis.
Dlrect Effec,ts
. Dircct Wects qfilro&ction.llltozatioe "lI

toVoloee

DisLurbance to wolves through
harvesting activities or road
use would remain at present
1evels. Under this alternative,
disturbance to wolves resulting
in decreased reproduction or
mortality woul-d not be }ike1y.
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I)ireet ffieck of .fl etion,4 lternatioe .B to
Wol,oes

Under Action Al-ternatives B, 10
segments of additional road,
totaling 4.0 miles, would be
built. Eight of these segments,
totaling 2.5 miles of this new
construction, woul-d occur within
the big game winter range. Two
miles of these segments are
extensions of existing roads,
which would be obl-iterated or
restricted following use. The
remaining 0.6 mil-es woul-d be
built to relocate the Center
Loop Road where it approaches
Perry Creek (within 1/2 mil-e of
Highway 83) . This relocation
would result in abandoning 0.3
miles of existing open road. In
the event that wol-ves den in the
area, an increase i-n road use
would not l-ikely result in
appreciable disturbance to
denning and rendezvous areas,
because al-l- the roads in the
winter range woufd be built and
used during the summer period
(June 1-5 through August 15) or
during E}:,e grizzly bear denning
period (November 15 through
April l-) . These periods avoid
the time of the year when wol-ves
are highly susceptible to human
disturbance and these roads
wou]d be restricted or
obl-iterated following use.
tFharafnra na 'l n,.., *JnsJ-Eerm
disturbance effects are
expected. If a wolf den or
rendezvous site were found
within 1 mile of any harvest
unit, appropriate mitigation
measures would be developed to
minimize risk to wolves. The
direct effects to the
reproduction success of wolves
under this alternative are
expected Lo be negligible.
Dircct Qffeck of ,lI ction .lI lttnatioe C to
Woloee

Under Action Alternative C, 5
segments of additional road,
totaling l-.8 miles, would be

built within the winter range.
Approximately 1.2 miles of these
segments are extensions of
existing roads, which would be
obl-it.erated or restricted
following use. The remaining
0.5 miles woul-d be built to
relocate the Center Loop Road
where it approaches Perry Creek
(within t/2 mil-e of Highway 83).
This relocation would resul-t in
abandoning 0.3 miles of existing
open road. In the event that
wol-ves den in the area, the
increase in road use woufd not
likely resul-t in appreciabl-e
disturbance to denning and
rendezvous areas because al-I the
roads in the winter range would
be built and used during the
summer period ('June 15 through
August 15) or during Ehe grizzly
bear denning period (November 15
through April 1) . These periods
avoid the time of t.he year when
wol-ves are highly suscepEibl-e to
human disturbance and these
roads woul-d be resEricted or
obliterated fol-lowing use.
Therefore, no long-term
disturbance effects are
expected. In the rare chance a
wolf den or rendezvous site i-s
found within 1 mile of any
harvest unit, appropriate
mitigation measures woul-d be
developed to minimize risk to
wolves. The direct. effects Eo
the reproduction success of
wol-ves under this al-ternative
are expected to be negligible
and less than Action Alternative

Indirest Effects
. Indiret Qffrcb of.No-llction "illternatioe

"4 toWolt:et

Under No-Action Alternative A,
forest canopy closure would
continue Eo develop thermal
cover and decrease big game
forage in the area. Since
thermal- cover appears l-imited in
the project area, thermal cover
increases would benefit wolves
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by maintaining or improving
winter carrying capacity for
white-tailed deer and e1k. Under
this alternative, if wolves use
the area in the winter, the
maintenance or increased amount
of prey habitat and the
available carrion in the Highway
83 corridor are orpected to
result in minor positive effects
to woLves.

Inddrect ffiete ddction./Iltanmtioe B ta
Voloes

Under this alternative, thermal
eover would be reduced over
2,040 acres. This reduct,ion is
e>cpected to result in decreased
carrying capacity of winter
habitat and poLentially increase
winter mortality of big game
species, especially white-tailed
deer. Initially, wolves could
benefiL from any increased
carrion; however, the potential
and extent that additional
carrion may be awailable is
uncertain and unknown. Prey is
expected to decrease through
time as populations decrease due
to reduced thermal cover,
resulting in increased winter
mortality. However, the extent
to which this would occur is
unknown due to existing
potential for dispersal of elk
and deer to other nearby
habitat, effective use of
preferred habitat, behavior
adaptations, winter severity,
and population levels. Wo1ves
are not currently present in
this portion of Swan Valley;
however, should decreases in
prey availability occur due to
this alternative, the
probability of wolf
recolonization of this area
could be reduced.

Indbtct ffiete of ./Ietdon .11 lterna.tiae C to
Woloee

Under this alternative, thermal
cover would be reduced over
1,,567 acres. This reduction is

expected to result decreased
carrying capacity of winter
habitat and potentially increase
winter mortality of big game
species. especially white-t,ailed
deer. Initially, wolves could
benefit from any increased
carrion; however, the potential
and extent that additional
carrion may be available is
uncert,ain and unknown. Prey is
expected to decrease Lhrough
time as populations decrease due
to reduced thermal cover,
resulting in increased winter
mortality. However, the extent
to which this wouLd occur is
unknown due to existing
potential for dispersal of elk
and deer to other nearby
habitat, effective use of
preferred habitat, behavior
adaptations, winter severity,
and population leveLs. Wolves
are not currently present in
this porEion of Swan Valley;
however, shouLd decreases in
prey availability occur due to
this alternative, the
probability of wolf
recolonization of this area
could be reduced. The scale of
the effects of this alt,ernaLive
would be Less than under Action
Alternative B.

Cunulative Effectg
. Cunatlatioe Wf@ts dilro&etion

.llltqnatiae ./I ta Voloet

Under this alternative, thermal
cover would be maintained at
6,634 acres (54 percent) on DNRC
Lands within the cumul-ative
effects analysis area. The
retention of exist.ing Ehermal
cover is expected to maint,aj.n
the current carrying capacity of
prey species. Harvesting of
t,hermal cover on adj acent
industrial and private lands are
expected to continue.
Converselyr no harvests are
planned in the near future for
2,800 acres of USFS-managed
lands. This alternative retains

coat Squeezer Timber SaIe Project Page F-25



the highest amount of thermal
cover in the analYsis area and
is not exPected to reduce PreY
availabilitY. However, the
specific effects of these
conditions are unknown due to
existing Potential for disPersal
of e1k and deer to other nearbY
habiLat, effective use of
marginal habitat, behavior
adaptations, winter severity,
forest succession, and .

f luctuating PoPulation levels.
Wolves are noL currentlY Present
in this portion of Swan ValleY,
however; this alEernatiwe would
retain existing PreY
availabilitY, which: is not.
expected to decrease the
probability of wolf
recolonization of this area.

. Cumulatioe ffiect* of'{ction./Ilternatioe
BtoWoloee

Under this alternative, 4,594
acres (37 percenu) of thermal
cover on DNRC lands would be
present following harvesting.
This alt.ernative removes the
highest amounL of thermal cover.
Continued harvesting of thermal
cover on adjacent corPorate and
private lands is exPected to
continue, therebY further
reducing big game carrYing
capacity. ConverselY, no
harvests are Planned for USFS

lands in the analYsis area.
This al-ternative would add to
reductions of thermal cover in
the analYsis area, resulting in
decreased PreY availabilitY.
However, the exEent to which
prey availabilitY would occur is
unknown due to existing
potential for disPersal of elk
and deer to other nearbY
habitat, effective use of
marginal habitat, behavior
adaptations, winter severitY,
and fluctuating PoPulation
leveIs. Wolves are not
currentlY Present in this
porLion of Swan Valley; however,
should decreases in PreY

availability occur due to Ehis
alternative, wolf recolonization
of this area would be reduced.

. Cotmulatioe Wects of,/Ietdon.'llltern'athrc C
taWol.oee

Under Ehis alternaLive, lower
amounts of thermal cover would
be removed from DNRC lands than
under Action Alternative B.
Following implementation of this
alternative, 5,067 acres (+t
percent) of thermal cover woufd
be available for use bY PreY
species. Continued harvesLing
of thermal cover on adjacent
corporate and Private lands is
expected Lo continue, therebY
further reducing big game
carrying capacitY. Converse1Y,
no harvests are Planned for USFS

lands in the analysis area.
This alternative would add to
reductions of thermal cover in
the analysis area, resulting in
decreased prey availabilitY.
However, the extent tso which
prey availability would occur is
unknown due to existing
potential for disPersal of elk
and deer to other nearbY
habitat, effective use of
marginal habitat, behavior
adaptations, winter severitY,
and f luctuating population
levels. Wolves are not
currently present j-n thls
portion of Swan VaIleY; however,
should decreases in PreY
availability occur due to this
alternative, wolf recoLonization
of this area would be reduced,
but less than under Action
Alternative B.

> GrizzlYBear

Grizzly bears are listed as
"threatened" under the Endangered
Species Act. The GrizzlY Bear
Recovery Pl-an defines 6 recovery
areas (USFWS 7993). This Project
is proposed in grizzly bear
habitat in the North Continental
Divide Ecosystem Recovery Area.
The North Continental Divide



Ecosystem is diwided in to
subunits. Each subunit
approximates the size of a home
range for a female bear and is
separated from other subunits
based on landscape features. This
project is proposed in the Goat
Creek, Lion Creek, and South Fork
Lost Soup subuni-ts.

Commitments made in the SVGBCA
apply to this project. The Goat
Creek subunit is open for
harrresting during the nondenning
period in Ehe years 2003 through
2005 under the agreements made in
the SVGBCA. The SVGBCA directs
land managers to maintain more
than 40 percent hiding cover, wiLh
no point of an opening further
than 600 feet from coveri prowide
at least a 100-foot visual
screening buffer along open roads
adjacent to regeneration uniLs
(acceptable exceptions to this
might occur along cable-Iogging
units); and maintain less than 33
percent of each subunit in open-
road densities above 1 mile per
square mile. No total road-
density standards for DNRC were
outlined in the SVGBCA. Adherence
to the gnridelines documented in
the SVGBCA is expected to reduce
the risk of incidental Lahe of
grizz\y bears.

The projecg area provides year-
round habitat for grizzly bears.
During the spring, bears search
for winter-killed big game and
lush green vegetation. During Lhe
sunrmer, bears seek lush

in the spring. The project area
also may provide birthing habitat
for big Slame, which provides a
source of prey for bears in late
spring. The mid and upper
elevations provj-de summer and
autumn habitat. This project
could affect grizzly bears
directly through increased road
traffic, noise, and human activity
indicated by changes in road
densiLies, and indirectly by
alLering Lhe amount and location
of hiding cover and forage
resources.

On State trust lands in the
project area, 3,644 (61 percent)
acres of the Goat Creek Subunit,
2,074 (68 percent) acres of the
Lion Creek SubuniL, and L4,845 (81-

percent) acres of the South Fork
Lost Soup Subunit provide hiding
cover. The need for hiding cover
increases as motorized access and
human disturbance increase.
Potential for human disturbance in
the project area away from open
roads is low and most of the roads
that access the projecE area are
restricted and used for
administratiwe use only.
The'cumulative-ef fects analysis
was conducted using the Goat
Creek, Lion Creek, and South Fork
Lost Soup subunits. These
subunits are primarily managed by
DNRC, USFS, and Plum Creek Timber
Company. (TABLE F-5 - LAND
OnINERSHIP (ACRES) IN THE GOAT

IJAIID OWNERSHTP (ACRES) TN THE GOAT
eREEK, AIID SOWH FORK IJOST SOUP

TABLE F-5 -
CREEK, LION
SABUNITS

green vegetation typically
found in riparian areas.
In the late summer and
into the autumn, bears
switch primarily to a
berry diet. The project
area varies from low
elevation in big game
winter range with meadows
and cuLting units t.hat
provide vegetative food
sources Lo subalpine
areas. Big game carcasses
are, at least, available

IJA}ID

OWNERSgIP

SI'BI'NIT NAIIE
GOAT

CREEK
IJION

CREEK
SOTXXH FORK
LOST SOITP

USFS 14,2LO L8,42O 1L, 010
Plum Creek 7 ,355 6, 685 L39
Private 0 780 408
State trust 5, 005 3, 050 t8,327
Water 3l_ 93 0

Grand totaJ 27 ,602 29 ,028 29 ,884
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CREEK, LION CREEK, Atr[D SOUTH FARK

LOST SOVP SWUNITS) .

For the 2OO1 SVGBC Monitoring
Report, DNRC, UsFs, and PIum Creek
Timber CompanY rePorted the
current percent of hiding cover on
their lands within each subunit
(TABLE F-6 - RESWTS OF COWR
ANALYSES IACRES] ON PCTC, STATE
TRUST, AI{D USFS LANDS WITHIN THE

SWAI{ CANSERUATION AGREEI{EIE AREA

FOR 2OOO ISWAIT UALLEY CONSERVATION

AGREEIIEMr MONITORING REPORT

2OOOJ). Hiding cover is believed
Eo become limiting when it droPs
below 40 percent of the subunit.
Presently, all subunits greatly
exceed this criterion.

TABT'E F-6 - RESULTS OF COWR ATIAIJYSES (ACRES)

ON PI'T'M CREEK TIMBER COMPAI{'T, STATE TRUST' AIiID

ASFS NENOS WITHTN THE SWATT CONSERUATION

AGREEMSINT ARF,A FOR 2OOO (SWAN UALLEY
CONSERVATTON AGREETTEI{rT MONTTORTNG REPORT 2OOO )

Access management is a major
factor in managing grizzlY bear
habitat. Five oPen roads access
the project area' These roads
primarily run along creek courses.
Many other restricted roads
splinter off these oPen roads. A
moving-windows analysis (Ake L994)
with the recent road data
indicates that all these subunits
are in compliance with the 33
percent open-road density standard
( Swan Va77eY Conservation
Agreement Monitoring Report 2002) .

Managing motorized access reduces
the potential for mortalitY,
displacement from imPortant

habitats, and habituation to
humans, and provides relativelY
secure habitat Lo reduce the
energetic reguirements (IGBC
L998) .

Direct Effects
.Direet Weett ofJlro-/Ietion ./Iltezatioe .11 to

GM*Iy Beart
trto additional direct effects
would occur under this
alternative.

.I)drcct ffiectt Comman to 'lletion
.llltcrnatines B and Ctn Grizzly Beart
Under this alternative, harvest
units contained in the Goat

Creek Subunit, but outside
the linkage zone, could be
harvested during any period
of the year between 2003 and
2005. Any units in the Goat
Creek Subunit and in the
linkage zone would be
harvested beLween ,tune L5
and August 31-. All other
units would be harvested
during the denning period
(November 16 through March
31). Under these
conditions, any additional-
disturbances to grizzly
bears would be minor

xndirect Effectg
. Inditct ffiecb qfJlrodctdon

'lllternatdae.{ to Grdezly Beart
Under this alternative, no

additional habitat would be
altered. Hiding cover would be
retained aL 74.5 percent on DNRC

lands in the project area. In
Lime, hiding cover would
continue to develop at the
expense of foragie. No
additional disturbance due to
road use would occur.
Therefore, negligible effects
are expected.

. Indire.t W@ts Conman to ./Ictiqt
.llltematioet B and C to Griecly Bea'r*

Under Action Alternatives B and
C, timber harvesting would

LA}TD

OVINERSHXP
SI'BI'IIIT NAIIE

GOAT
CREBK

(PERCENT)

LION
CREEK

(PERCEIIT)

SOUTII FORK
LOST SOITP
(PBRCE}IT)

USFS
9,52L
(6'7)

t2 ,894
(70)

I,258
(7s)

Plum Creek
6,325
(86)

4, 880
(73)

L22
(88)

State trust 3 ,664
( 51)

2 ,074
(68)

L4,845
( 81)

Gtand
totaTs

l_9, 510
(7L)

t9 ,848
(68)

23,225
(7e)
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reduce hiding cover. To assess
the reduction in hiding cover,
hiding cover is assumed to be
removed in all harvest, units
where harvests reduce overstory
cover to 50 percent or less.
Timber harvesting would reduce
hiding cover in the project area
by 1,208 acres under Action
Alternative B and L,L57 acres
under Action Alternatiwe C
(TABLE F-7 - GRIZZLY BEAR HIDING
COWR ON TRUST LANDS AFFECTED BY
ACTION ALTERNATIVE B ANd TABLE
F-8 - GRIZZLY BEAR HTDING COWR
ON TRUST LAT{DS AFFECTED BY
ACTION ALTEENATIItrE C,). HidiNg
cover is especially important
along roads and in areas of
human disturbance; therefore,
visual- screening woul-d be
retained along all open roads in
the project area where
regeneration harvesEs occur
adjacent to the road and no
point within any even-aged
harvest unit would be over 500
feet to cover. Hiding cover in
these harvested units is
expected lo regenerate in 15 to
30 years. Since hiding cover is
not l-imiting in the area, these
losses are expected to result in
negligible effects Eo grizzLy

bears. However, Action
Alternative B reduces hiding
cover closer to 40 percent on
DNRC-managed lands in the Goat
Creek Subunit.

Following treatment, reducing
canopy cover and burning could
stimulate berry-producing plants
and other forage (Marten 1979,
Zager J-980). However,
mechanical scarification or a
hot fire may reduce the response
of berry-producing plants (Zager
7980). In areas with large
patches of berry-producing
plants, attempts would be made
to avoid these patches or
minimize damage to vegetative
organs when mechanically
scarifying the area. Increased
forage would be approximately
proportional to canopy removal.
Therefore, forage increases are
expected to be higher in Action
Alternative B then under AcLion
Alternative C. The effects of
both action alternatives would
be positive and minor.
To accomplish harvests, 29.9 and
13.7 miles of restricted roads
would be used during the non-
denning period under Action
Alternatives B and C,

TABI.E F.7 _ GRTZZTJY BEAR HIDING COWR ON TRAST LATIDS AFFECTED BY ACTTON
AI'TEEITATTVE B

TABI,E F-8 - GRIZZLY BEAR HTDING COVER ON TRUST IJATTDS AFFECTED BY ACTION
aJ'TEEA',TTII/g C

SI'BI'NIT
HIDINS CO\/ER

ACRES ACRBS ACRBS PERCEIIT

Goat Creek 3 ,664 t,025 2,639 43 .9
Lion Creek 2,074 18l_ 1_, 893 62.1

South Fork Lost Soup L4,845 2 L4,843 81.0
Totals 20,583 L,2O8 t9 ,37 5 70. 8

SI'BITNIT
EIDIMi CO\TER

ACRES
EXISTTNG

ACRES
REMOVED

ACRES
REMAINING

PEREENT
REIfAINING

Goat Creek 3 ,664 974 2,67O 44.5
Lion Creek 2 ,074 1_81_ l_,893 62.1
South Fork Lost Soup L4 ,845 2 t4 ,843 81.0

Totals 20 ,583 L,L57 1-9 ,462 70.9
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respectively. These roads would
be used for commercial Purposes
and would not allow Public use
over a period of several Years.
Disturbance associated wiLh
these roads are expected to
result, in decreased use of
adjacent habitats bY gtizzlY
bears. This is exPecLed to
result in minor negative effects
Eo grlzzLy bears due to
relatively undisturbed habitat
in other subunits. Action
AlternaLiv.e B is exPected Lo
result in more negative effecLs
than Action AfLernative C.

Currulatl.ve Effects
. &ttnulatioeffiected.No-/Iction

./Ilnrua.titrc"l to GIri*IY Bearc

Under No-Action Alternative A,
motorized access to the area
would remain unchanged. In the
short-term, hiding cover would
be retained at the highest
amount of any alternative (TABLE

F-9 - ACRES IPERCEMT] HIDING
COVER RETATNED UNDER EACH

ALTERNATIVE BY SWUNIT). FOTCST

succession would continue and
could reduce food sources for
grlzzLy bears, but increase the
amount of hiding cover. Since
hiding cover does not appear
limiting in the subunit,
maintaining this cover at the
expense of food resources could
reduce grizzlY bear forage-
habitaE qualitY in the subunit
through time, resulting in
negative minor effects.

. CunruIatirse Qffect* d./Ictdon "ilternatduec B
and Cto Glriadg Bearo

Under Action Alternatives B and
C, timber harvesting would not
reduce hiding cover below 40
percent in any subunit (TABLE F-
9 _ ACRES IPERCEI{T] HIDING COWR
RETAINED UNDER EACH ALTERNATIIr'E
BY S|-EUNIT) . Since aI1 subunit
estimates are well above 40
percent, no measurable effects
Eo grlzzLy bears are exPected.

Impacts Lo grrzzly bears could
intensify when the oPen-road
density exceeds i- mile per
square mile because at this road
density bears tend to avoid
otherwise suitable habitat (Mace
et a7. 7997). Under both action
aLternatives, road use for
commercial and administrative
purposes would Lemporarily
increase during t.he nondenning
period in the Goat. creek Subunit,
as allowed under the SVGBCA. In
the Lion Creek and South Fork
Lost Creek Subunits, harvesting
activities would occur during
the dennj-ng period, resulting in
no effects to grizzly bears.
The increases in disturbance
associated with timber
harvesting and roads in the Goat
Creek Subunit would be higher
under Action Alternative B than
Action Alternative C. During
the projecL, avoidance of some
habitats coufd occur in the
cdmulative effects area.
Harvesting activities on Plum
Creek Timber company lands in

TABIJE F-9 - ACRES (PBRCENT) OF HIDING CO\IER RETAIIIED IJIIDER EACII AIJTERNATI\IE

BY SI'BI'NIT

AI.TERNATIVES

SUBT'NIT NAIIB
GOAT

CREEK
(PERCEIIT)

IJION
CREEK

(PERCEIW)

SOIIIH FORK
LOST SOITP
(PERCBI{T)

No-Action Alternatl-ve A
19, 510
(70.7)

20 ,383
(72.2)

23,2L5
t /u. u,

Action Alternative B
L8,485
(67.0)

20,202
(6e.6)

23,213
(7'7 .7)

Action Alternativa C
18, 536
(67 .2)

20 ,202
(6e.6)

23,2t3
(77.71



the Goat Creek Subunit increases
these effects. Under the
SVGBCA, other adjacent subunits
(South Fork Lost, Lion Creek,
and Porcupine Woodward) are
clos-ed to commercial uses during
the nondenning season, thereby
providing areas of low
disturbance to bears for
dispersion. Therefore, the
effects of both action
altsernat,ives are expected to be
minor.

Sensitive Species

When conducting foresL-management
activi-Li-es, the SFLMP directs DNRC

to give special consideration to the
several "sensitive" species. These
species are sensitive to human
activities, have special habitat
requirements that may be altered by

timber management, or may become
listed under the Federal Endangered
Species Act if management activities
result in continued adverse impacts.
Because sensitive species usually
have specific habitat requirements,
consideration of their needs serves
as a useful "fine filter" for
ensuring that the primary goal of
maintaining healthy and diverse
forests is met. The following
sensitive species were considered
for analysis. As shown in TABLE F-
70 - LISTED SENSITIW SPECTES FOR
THE NORTHWEST LAND OFFICE SHOWING
THE STATUS OF THESE SENSITIW
SPECIES IN RELATION TO THIS PRO,TECT,
each sensitive species was either
included in the following analysis
or was dropped from further analysis
for various reasons.

TABIJE F-70 . I'TSTED SENSITIVE SPECIES FOR THE NORTEWESTERN I'AIID OFTTCE OF
DA'RC

SPECIES DBTERIIINATION . BASIS

Black-backed
woodnecker

No further analysj-s conducLed - no recent.Iy (less than
5 years) burned areas in the project area would be
affected.

Boreal owl No further analysis
below 5,000 feet in
to boreal owls.

a11 harvest areas occur
or in areas not suitable

conducted
elevation

Coeur d'Alene
salamander

No further analys
streamside talus

no mo
ln the

i-s conducted -
habitat occurs

I st ealus or
project area.

Columbian sharp-
tailed crrouse

No further analysis conducted - no suitable grassland
communities occur in the project area.

Common loon No further analysis conducted - no breeding pairs have
been documented in the project area.

Ferruginous hawk No further analysis conducted - no suitable grassland
communitibs occur in the project area.

Fisher potential fisher habiLat occurs
in the project area.

alongIncTuded -
drainages

Flammulated owl Included -ponderosa pine habitat,s occur in the project
area.

Harlequin duck no harvesting would
perennial streams.

No further analysj-s conducted -
occur in potential habitat alonq

Mountain plover No further analysis conducted - no suitable grassland
communities occur in the project area.

Northern bog lemming No further analysis
fen/moss mats occur

conducted -
in the area.

no sphagnum or other

Pileated woodpecker IncTuded - western larch/Douglas fir and mixed-conifer
habitats occur in the area.

Townsend's big-eared
bat

No further analysis conducted - no caves or mine
tunneLs occur in the project area.
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F FiSher

Due to their use of mature and
late-successional forested
habitats, fishers are listed bY
DNRC as a sensitive sPecies (DIVRC

J-996) . DNRC's sLrategy Eo
conserve fishers in a managed
landscape is aimed at ProtecEing
vaLuabl-e resting habitat near
riparian areas and maintaining
travel corridors.
Fishers are generalist Predators
and use a varietY of habitat
t)pes, but are disProPortionaLelY
found in stands with dense canopy
(Powel-7 l-982, iloltnson J-984) .

Fishers appear to be highlY
selective of resting and denning
sites. In the RockY MountaJ-ns,
fishers appear to Prefer laLe-
successional coniferous forests
for resting sites and use riParian
areas disproporLionately to their
availabilitY. Fishers tend to use
areas within 155 feet of water.
Such areas contain large live
trees, snags, and logs, which are
used for resting and denning sites
and dense canoPy cover, which is
important for snow intercept
(Jones L997). Timber harvesting
and agsociated road construction
could affect fishers bY altering
habitat and/or bY increasing
susceptibilitY Lo traPPing.

On State trust lands in the
project area, SLI data were
analyzed (by covertlPe and age
class) to assess Potential fisher
habitat using criteria outlined in
Heinemeyer and ,Jones (7994). In
Lhe project area, an estimated 655
acres (7.1 percent) Provide
resting/denning habitat, 5, 819
acres (53.3 Percent) Provide
foraging habitat, and 284 acres
(3.1 percent) Provide travel
habitat. AdditionallY, travel
corridors connect the ParceLs of
State trust lands (see FTGURE F'-
5 - FISHER HABITAT MAP). RECCNL

regeneration harvests on PIum
Creek Lands create a barrier to
fisher movement; however, adjacenL

lands appear to provide adequate
travel corridors to blPass
unsuitable units.
Trapping pressure was responsible
for the extirpation of fisher over
most of their range by the 1930s.
Although they again inhabit this
area, populations remain
wulnerable to trapping because
fishers are easify caught in traps
set for martens, bobcats, and
coyotes. However, fishers are
rare and are not trapped often.
Vulnerability to traPPing 1s
influenced by the miles of road,
both open and closed.

The Goat Creek, Lion Creek, and
South Fork Lost Soup Grizzly Beat
Subunits were used to assess
cumulative effects. For a
description of the subunit and
ownership, please refer to Grizzly
Bear ln this analysis. In the
cumulative effects analysis area,
State trust lands provide
potential denning/resting,
foraging, and travel habitat
(TABLE F-77 - FISHER HABITAT FOUND

IN THE PRO,JECT AREA AND IN THE
DNRC-T,IANAGED LATTDS WITHIN THE
SI.E'UNIT). Recent regeneration
harvests on Plum Creek Timber
Company lands could creaue a
barrier to fisher movemenL;
however, adjacent lands appear to
provide adeguate trawel corridors
to blpass unsuitable units.
Continued salvage harvesting on
DNRC and PLum Creek Timber Company
l"and would continue to decrease
the guality of fisher denning/
resting habitat, while
regeneration harvesting would
remove habitat and decrease
habitat guality in adjacent stands
for some time (L5 to 30 years).
When stands regeneraLe enough to
provide snowshoe hare habitat,
fishers could use these stands for
forage and travel.
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EZGURE E _ 5 - FTSHER HABITAT MAP
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TABLE F-IL - FISHER HABTTAT FOTNO ZN THE PRO.TECT ARBA AND ON DNRC-M,ATIAGED
IJATIDS OTITHIN ZN THE SUBT'NTT

SI'BI'NIT NA}'E
DNRC

OSINERSHIP
(ACRES)

DENNING/
RESTING
(ACRES)

FOR,AGE
(ACRES)

TRAVEI.
(ACRES)

Goat Creek
Project area 4 ,529 5l-3 2 ,804 J_b5

Subunit 6, 005 740 3 ,64'l z5z

Lion Creek
Project area 3 ,072 107 2 ,027 16
Subunit 3 ,082 ]-49 2,285 J_O

South Fork
LoSt Soup

Proiect. area 1,652 255 988 103
Subunit 18 ,327 5 ,693 ro ,821, 289

Direct Effects
. I)irect 4ffecte ofNo-/Iction "lllternatioe,{

toFishme

Under No-Action Al-ternative A,
no additional human disturbance
or increased vufnerability to
trapping would occur.

. I)ireet ffieets of"llction ,lllternatioe B to
Ftshers

Under Action Alternative B, some
displacement could occur,.
however, the effects of this
displacement would be minor.
The risk of displacement is
approximately proportional to
the amount of habitat affected;
therefore, Action Alternative B
(2,440 acres) poses more risk
than does Action A]ternat.ive C
(1-855 acres).
Under Action Alternative B, 3 -4
miles of new road woul-d be
constructed. These new roads
are short extensions of existinq
roads and woul-d be either
obliterated or restricted
following use. In the short-
term, increased vulnerability
could occur, but t.he increased
vulnerability would be minor.
These roads do not substantial-l-y
increase human access or
trapping,' theref ore, no increase
in fisher mortality due to
increased access is expected.

. I)ircet ffiecte qf"llction "lllternatioe C to
Iitisherc

Under Act.ion Alternative C, some
displacement could occur;
however, the effects of t.his
displacement would be minor.
The risk of displacement is
approximately proportional to
the amount of habitat affecteo;
therefore, Action Alternative C
poses l-ess risk than does Action
Al-ternative B.

Under t.his alternative, 7.2
miles of new road would be
constructed. These new roads
are short exEensi-ons of existinq
roads and wou]d be either
obliterated or restricted
following use. In t.he short-
term, increased vulnerabilit.y
could occur, but the increased
vulnerability would be minor.
These roads do not substantiallv
increase human access or
trapping,' theref ore, no increase
in fisher mortality due to
increased access is expected.

Indirect Effects
. IruIdrret Qffrct* {.No-/Iction.Ilternatioe

JI blAbhere

Under No-Action AlternaEive A,
fisher habitat would remain
relatively unchanged in the
short-term. In the longer-term,
more resting/denning habitat
would develop. Fishers woul-d
benefit from the increased
habitat and no increase in
morLality risk, resulting in a
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potential increase in fisher use
in the area.

.Indircct ffiete qf./Iction .llltematiae B tn
Ftshse
Under Action Alternative B, 262
acres of denning habitat and
1,7!5 acres of foraging habitat
would be modified. fn seedtree
units (27O acres), harvesting
would remove fisher habitat for
a period of time (15 to 30
years) and reduce the habitat
quality in the adjacent stands,
because fishers avoid openings
(Roy 1-99L, ;[ones 7997) and are
rarely detected near abrupt-edge
habitaL adjacent to clearcuts
(Heinemeyer, unpubTished) . The
retention of seedtrees and snags
would provide resting/denning
structure for the future stand.
Additionally, the regenerating
units could provide foraging
habitat (snowshoe hare habitat)
in the future (l-5 to 30 years) .

A 165-foot, no-harvest buffer
along perennial streams and an
83-foot, no-harvest buffer along
intermittent sLreams would be
retained to protect potential
high quality resting habiEaE and
travel corridors, since fishers
travel along stream courses and
prefer habitats in proximity of
water ('Iones J,99J-, Heinemeyer
7993). This proposed
alternative would reduce fisher
habitat in Ehe proposed harvest
units; however, habitat and
travel corridors along perennial
streams would be retained to
provide f isher resting/denning
habitat and alIow movemenL
through the project area with
the exception of Section 4,
where harvesting could result in
developing a barrier to fisher
movements for approximately 1-5

to 30 years. Within each unit,
snags and large Lrees would be
retained to provide denning/
resting sites in the fuLure,
reducing the amount of time
needed to become fisher habitat

from l-00+ years t.o develop
resting structure to L5 to 30
years needed to develop
horizontal cover. The reduction
of denning/resting sites and
foraging habitat in the uplands
would result in increased energry
expenditures, while decreasing
forage opporLunities. This
alternative is extrrected to
remove fisher habitat, while
retaining travel corridors alonq
stream courses, resulting in
minor negative effects to
fishers.

.Indbwt,ffiett qf.4ction ./Iltanatioe C to
-friehcrc

Under Action Alternatiwe C, 254
acres of denning habitat and
1,228 acres of forage habit,at
would be modified. fn seedtree
units (233 acres), the harvests
would remove fisher habitat for
a period of time (15 to 30
years) and reduce the habitat
quality in the adjacent stands,
because fishers avoid openings
(Roy 799L, ;Iones 199L) and are
rarely detected near abrupt-edge
habitat adjacenL t,o clearcut,s
(Heinemeyer, unpublished) . The
retention of seedtrees and snags
would provide rest,ing/denning
structure for the future stand.
Additionally, the regenerating
units might provide foraging
habitat (snowshoe hare habitat)
in the future (L5 to 30 years).
A L65-foot, no-harvest buffer
along perennial streams and an
83-foot, no-harvest buffer along
intermittent slreams would be
retained t,o protect potent,ial
high guality resting habitat and
travel corridors, since fishers
travel along stream courses and
prefer habitats in proximity of
water (./ones 1-997, Heinemeyer
7993). This proposed
alternative would reduce fisher
habitat in the proposed harvest
units; however, habit,at and
travel corridors along perennial
streams would be retained to
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provide fisher resting/denning
habitau and a1low movement
through the ProjecL area with
the excePtion of Section 4,
where harwesting could result in
developing a barrier to fisher
movements for aPProximatelY 15

to 30 years.' Within each unit,
snags and large trees would be
reLained to Provide denning/
resting sites in the future,
reducing the amount of time
needed to become fisher habitat
from l-00+ years to develoP
resting structure to 15 to 30
years needed to develoP
horizontal cover. The reduction
of denning/resting sites and
foraging habitaE in uPlands
would result in increased energ"Y
expenditures, while decreasi-ng
forage opportunities. This
alternative is exPected to
remove fisher habitat, while
retaining travel corridors along
sLream courses, resulting in
minor negative effecLs to
fishers, but less than under
Action Alternative B.

Cu^nrulative Effects
Salvage operation on State trust
lands decreased habitaL. Salvage
and regeneration harvests,
especially in mature and late
successional stands, reduced the
amount of habitat availab]e on
State -t,rust Lands and adjacent
industrial private lands. Habitat
conditions on UsFs lands are
ex;rected to imProve in time;
however, these fands occur higher
in t,he drainage and are ProbablY
used less by fishers than the
lower elevations. Under all
alternatives, movement corridors
from the project area into the
cumulative effects area would be
retained. The effects of the new
roads discussed above would al-so
apply Lo the cumulative effects
area. OveraLl, AcL j-on
Alternat,ive B would combine wiEh
other activities on DNRC-managed
and corporaLe PrivaLe lands to
produce minor negaLive effects to

fishers. Less minor effects are
expected under Action Alternative
(1

) Hamulated OuJl

Flammulated owls are listed bY
DNRC as sensitiwe due to their use
of old, open-grown Ponderosa Pine
oId-growth habitats. They usually
nest in cavit,ies in 1-2- to 25-inch
dbh guaking aspen, ponderosa Pine,
or Douglas-fir that have been
excavated by pileated woodpeckers
or northern flickers.
To assess flammulated owl habitat,
SLf data were used. Stands that
met the following criteria were
considered f lammulated owl
habitat: 1) appropriate covertl4>e
of ponderosa pine, and 2) sEand
age of more than l-00 Years. Based
on these criteria, L,525 acres of
flammulated owl habitat occurs i-n
the project area. Of these acres,
L,256 acres contain dense canopy
cover (>70 percent canopy closure)
which reduces flammulated ow1
habitat.
Since the project area is large,
the analysis conducted for the
project area encompassed a large
enough area Eo support severaL
pairs of flammulated owls.
Therefore, the cumulative effecLs
analysis area is the ProjecL area
and adjacent parcels.
Direct EffectE
, I)iwct Wectc of .tYo-lletdon "llternatdae.4

to FYannrwlated OuIt

No addiLional disturbance would
occur in the project area.

. I)ireetffieote Comman to olletion
.lllta %athrcc B and C to tY'ammtilated
0nIs

Flammulated owls appear Lo
tolerate human disLurbance and
rarely abandon a nest. If
harvesEing occurs during nesting
and rearing periods (May-July),
a nest tree could be
inadvertently cut down. This
risk would be 1ow because most



nest trees posses some rot,
t,herefore, they have low
merchantabitity and would likelY
not be harvested. Harvests
would avoid the nesting and
rearing season outside of the
coat Creek GrizzLy Bear Subunit.
Otherwise, these alternatives
are not expected to directlY
affect flammulated owls.

Indirect Effects
. Inddrcct ffieb qf Arhflction .lllternatdae

.4 toFtanrruilatedOub
Flammulated owl habit.at would be
maintained in poor condition and
would continue Eo decline.

. Indirect ffiute qf.,Ictdon.4ltenutiw B to
t'Xammulated Otob

Under Action Alternative B,
timber harvesting would oPen the
canopy of the forested areas and
favor ponderosa Pine on 671-

acres, while retaining Pockets
of advanced regeneration. The
retained dominant trees would be
expected to increase growth
rates due to reduced
compet,ition. Addit,ionally, all
western larch and Ponderosa Pine
snags larger than 21 inches dbh
and further than 200 feet from
an open road would be retained.
Some losses of these snags could
occur during harvesting;
however, these trees/snags would
be retained on site. Harvesting
would not reduce the number of
live western larch and ponderosa
pine larger than 2l- inches to
less than I trees per acre and
would potentially increase vigor
and growth rates of the
retention trees, while
decreasing the susceptibility of
these trees to wildfire. This
action would benefit flammulated
owl by enhancing habitat gualitY
and quantity.

. Indbvct ffiete qf .llctdon.llltemafdoe C ta
Flam.nulatedOuIt
Under Action AlLernative C,
timber harvesLing would open the

canopy of the forested areas and
favor ponderosa pine on 1-08

acres, while retaining pockets
of advanced regeneration. The
retained dominant trees would be
o,rpected to increase growth
rates due to reduced
competition. Additionally, all
western larch and ponderosa pine
snags larger than 21 inches dbh
and farther than 200 feet from
an open road would be retained.
Some losses of these snags could
occur during harvesting;
however, these trees/snags would
be retained on site. HarvesLinq
would not reduce the number of
live western Larch and ponderosa
pine larger than 21 inches to
less than 8 trees per acre and
would potentially increase vigor
and growth rates of the
retention trees, while
decreasing their suscepLibility
to wildfire. This action woul-d
benefit flammulated owls by
enhancing habitat quality and
guantity, but less than under
Action Alternative B.

Cunulative Effects
. Catrruilaiioc -ffiecb qfAru4ction

./Iltemaldoe./I to Fnarnmulated OuIs

Under No-Action Alternative A,
fLammulated ow1 habiLat would
conEinue to decline throughout
the area, resulting in minor
adverse effects to flammulated
owls.

. Cfunanlatioe W@ts qf .ilction.4ltqtwtioec
B and C b FVam.mnil.atcd Otol*

Under Action Alt,ernat,ives B and
C, 581- and l-08 acres of habitat,
respectively, would be enhanced,
resulting in minor positive
effects to owls. The increase
in habitat is extrlected to
produce benefits to flammulated
ow1s. These pockets of habitats
could provide dispersal areas
and new breeding territ,ories.
The increases would add
flammulaLed owl habitat in the
area and would be additive to
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the unknown quantitY and qualitY
of habitat on adjacent lands.
Continued harvests on industrial
privaLe lands that remove large
trees, esPeciallY Ponderosa
pine, is exPected to reduce
flammulated owl habitat in the
area.

Pileated [lloodpecrer

Pileated woodPecker are lisEed bY
DNRC as sensitive and PlaY an
important ecological role bY
excavating cavities that are used
in subsequent Years bY manY other
species of birds and mammals.

PileaEed woodpeckers excavate the
largest cavities of anY
woodpecker. Preferred nest trees
are western larch, Ponderosa Pine,
cottonwood, and quaking aspen'
usually 20 inches dbh and larger-
PileaLed woodpeckers primarily eat
carpenter ants, whj-ch inhabit
large downed logs, stumPs, and
snags . Aney and l"IcCTel-Land (1985)
described pileated nesting habltat
as "stands of 50 Eo 100 contiguous
acres, generallY below 5,000 feet
in elevation with basal areas of
l-OO to 125 square feet Per acre
and a relaLively closed canopy."
The feeding and nesting habitat
reguirements, including large
snags or decaYed Lrees for nesting
and downed wood for feeding,
cJ-ose1y tie these woodPeckers Lo
mature forests with late-
successional characLeristics. The
density of pileated woodpeckers is
positively correlated with the
amount, of dead and/or dYing wood
in a stand (McC7eL7and 7979).

Potential pileated woodPecker
nesting habitat was identified bY
searching the SLI database for old
stands with more than 100 square
feet basal area Per acre, more
than 40 percent canopy cover, and
below 5,000 feet in elevation.
Based on these Parameters'
approximatelY 2,805 acres (43,9
percent) of Potential nesting
habiLat for pileat,ed woodpeckers

exist on DNRC lands scattered
throughout the project area.
Younger aged stands could Provide
feeding or lower guality nesting
habitat. Since the project area
is large, the analysis conducted
for the project area encompassed
enough area to support several
pairs of pileated woodpeckers.
Therefore, the cumulative effects
analysis area is the project area
and adjacent parcels.

Direct Effects
. I)ired Wectc qf.Nu/Ictton./Iltqnatdoe./I

tnPileatedVoodpckat
No disturbance of pileated
woodpeckers would occur.

. DitwtWeete Conman to.flctdon
.llltematioes B and C to -Piteatcd
Voodpeckmt

Under the action alternati.ves,
pileated woodpeckers could be
affected if harvesting occurred
during Lhe nesting period.
Nest.ing woodpeckers could be
displaced by the harvesting
activities. The effects of
harvesting disturbance is
unknown; however, Bu77 et a7.
(7995) observed a discernible
woodpecker roosting near a
harvest unit consistent.ly
throughout harvesting.
AddiEionally, mortality of
individual woodpeckers could
occur if nest trees were
inadvertently cut. This risk
would be low because most nest
trees possess some rot;
therefore, they have low
merchantability and would likely
not be harwested. Action
Alternative B would result in a
low risk of directly affecting
pileated woodpeckers. Action
Alternative C would result in
slightly less risk of directly
af fecting pileated woodpeckers
than Action Alternative B.
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Indirect Effects
. Indtrect ffiute of.No-llction ,illternatioe

,41 to Pileated Woodpeckers

The existing trees would
cont,inue to grow and die, thus
providing potential nesting and
foraging substrate for pileated
woodpeckers. However, as these
trees die, barring any
disturbance, replacement trees
(shade-intolerant) woul-d not be
present. Therefore, under this
alternative, pileated woodpecker
habitat would increase through
Eime, then decline, resulting in
a short- to mid-t,erm moderate
beneficial effect to pileated
woodpeckers, but a long-term
minor negative effect.

. Inditwt Sete qlf"lletion "llltematioe B to
Pilea.tedWoodpeckrs

Under Action Alternatives B, 996
acres of pileated woodpecker
nesting habitat in the project
would be modified, leaving aE
least 1,809 acres of nesting
habitat unal-tered (TABLE F-72-
SUMMARY OF PILIEATED WOODPECKER
HABITAT MODIFIED BY EACH
AI"TERNATIyE) . The seedtree
harvests (11-2 acres) would
reduce the quality of nesting
habitat for a long period of
time in all proposed units.
Other treatments that remove
midstory canopy could reduce the
quality of nesting habitat
(McClel-l-and 7979) . In the other
proposed units (884 acres),
treatments wouLd Leave most of
the dominant trees and 25 to 75
percent canopy cover (FIGURE F-
6 - PII.EATED WOADPECKER HABITAT
IN THE PRO,JECT AREA AND STANDS

PROPOSED FOR HARVESTING UNDER
THE GOAT SQUEEZER TIMBER SALE
PROJECT). Many of the dominant
trees would be retained and
wouLd be expected to increase
growth rates due Eo reduced
competition. Additionally, af1
western larch and ponderosa pine
snags greater than 21 inches dbh
and further lhan 200 feet from
an open road would be retained.
However, some snags could be
Iost due to harvesting. These
snags wouLd be left on site to
provide feeding substrates for
pileaUed woodpeckers and other
wiLdlife species. trees larger
than 2l- inches and larger than
17 inches dbh occur in al-l- of
the proposed harvest unils.
Harvesting would not reduce the
number of live western larch and
ponderosa pine larger Ehan 2l-
inches dbh to l-ess than 8 trees
per acre and would potentially
increase the vigor and growth
rate of all the retention trees,
while decreasing the
susceptibiJ-ity of these trees to
wil-df ire. Since piJ-eated
woodpeckers use areas that
average between 41 and 5l-
percent canopy cover for nesting
and roosting (IulcCl-e7Land and
McCeTTand 7999) and dominant
trees and snags wouLd be
retained, the effects of these
treatments on pileated
woodpeckers would be minimaf in
stands meeting these criteria
following harvest (373 acres) .

Similarly, BulT et a7. (7995)
found that plleated woodpeckers
stil1 used stands following
harvesting if habitat qualities
are retained. If nestinq

TABIJE F-I2 - STj|MMARY OF PZI'EATED WOODPBCffiR HABZTAT MODTFTBD BY EACH
AIJTERNATIVE

ALTERNATIVE

POTENTIAL
NESTING IIABITAT

MODIFIED
(ACRES)

POTENTIAL
NESTING HABITAT
REMOVED (ACRES)

POTEIITIAL NBSTING
IIASITAT NEGATIVBLY
MODIFIBD (ACRES)

POTENTIAL IIESTING
IABITAT MODIFIED BUl

AVAILABTE (ACRES)

A 0 0 0 0

B 996 LL2 511 373
c 7a3 96 350 z5l
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FIGURE I-6 - PIIJEATED WOODPECKER HABITAT TN THE PRO,JECT AREA ATID STAITDS
PROPOSED FOR HARVESTTNG TINDER THE GOAT SQUEEZER PRO;TECT
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habitat was removed, the
retention criteria would retain
feeding sites (if available
prior to harwesting) in all
harvest units. Some reductions
in feeding habitat could occur
due to the harvesting of large
Douglas-fir and, potentially,
other large trees of other
species. This removal would
likely result in decreased
pileated woodpeckers
reproduction in the area until
these units regenerate to
provide adequate canopy and
midstory cover. This
alternative is expected to
result in moderate negative
effects Eo pileated woodpeckers
in the short- to mid-term, while
regeneration of shade-intolerant
tree species could provide minor
beneficial effects in the
distant future.

. Indbvct ffiete qf.4ctdon./Iltqnafioe C ta
PilcatedVoodpckert
Under Action Alternative C, 7L3
acres of pileated woodpecker
nesting habitat would be
modified, leaving at least 2,092
acres of nesting habitat
unaltered. The seedtree-t)t)e
harvests (95 acres) would reduce
nesting-habitat quality for a
long period of time in those
proposed units. Other
LreaLmenLs that remove midstory
canopy could reduce nesting
cover guality (McClel1and 1979).
In Ehe remaining proposed units
(61-7 acres), treatments would
leave most of the dominant trees
and 25 to 75 percent canopy
coveT (FTGURE F-6 - PILEATED
WOODPECKER HABITAT IN THE
PRO,JECT AREA AITD SfANDS PROPOSED
FOR NENI/ESTING UNDER THE GOAT
SQWEZER TIMBER SALE PRWECT) .

Many of the dominant trees would
be retained and are expected to
increase growth rates due to
reduced competition.
Additionally, all western larch
and ponderosa pine snags larger

than 2L inches dbh and further
than 200 feet from an open road
would be planned for retention.
Some losses of these snags couLd
occur during harvesting;
however, these trees/snags would
be left on site to provide
feeding substrate for pileat,ed
woodpeckers. fn all Ehe
proposed harvest unit,s, trees
Iarger than 2L inches and larger
than l-7 inches dbh occur.
Harvesting would not reduce the
number of live western larch and
ponderosa pine larger than 2l-
inches dbh to less than I trees
per acre and would, potentially,
increase the vigor and growth
rate of the retained trees,
while decreasing the
susceptibility of these trees t,o
wildfire. These snags would be
lefE on sight to provide feeding
sites for pileated woodpeckers
and other wildlife species.
Since pileated woodpeckers use
areas that average 41 and 5L
percent canopy cover for nesting
and roosting (McC7e77and and
McCeIIand J-999) and dominant
trees and snags would be
retained, the effects of these
treatments on pileated
woodpeckers would be minimal in
stands meeting these criteria
postharvest (257 acres) .

Similarly, Bull et af. (7995)
found pileated woodpeckers still
used stands following harvesLing
if habitat gualities were
retained. If nesting habitat
was removed, the retention
criterj.a would retain feeding
sites (if available prior to
harvesting) in a1I harvest
units. Some reductions in
feeding habitat could occur due
to the harvesting of large
Douglas-fir and, potentially,
other large trees of other
species. This removal would
1ike1y result in decreased
pileated woodpeckers
reproducLion in the area until
these units regenerate to
provide adequate canopy and
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midstory cover. Action
Alternative C is exPected to
result in moderate risk of
negaLive effects to Pileated
woodpeckers in the short- to
mid-term, while regeneration of
shade-intolerant tree sPecies
could prowide minor beneficial
effecEs in the distant future.
These effects are e>.Pected to be
less than those exPerienced
under Action Alternative B.

Cumulative EffectE
. Curwlatioeffiecbd.Nodctdon

.4 ttematdoe .4 to Pilcated Woodpeckuo

Pileated woodPecker habitat in
and around the Project area
would increase through time on
DNRC lands, then decline. This
No-Action Alternative A would
result in continued retention of
Lhe existing 2,805 acres of
pileated woodPecker habitat on
DNRC 1ands. However, Pileated
woodpecker nesting habitat on
adjacent corporate lands is
expected to decline due to
timber harvesting. On USFS

lands, pileated habitat is
expected to be retained. These
conditions would resulL in an
overall decrease in nestlng
habitat for Pileated woodPeckers
in the area.

. Cum.ulatioeffifecb Commanb.ilction

"llltematiou B and C to Pil.eated
Voodpeclcert

Under Action Alternatives B and
c, potential nesting cover would
be reduced; this loss would be
additive Lo Past harvesting,
current harvesting on Plum Creek
Timber ComPanY land, and salvage
operaLions on DNRC lands. Under
Action AlLernative B, Pileated
woodpecker habitat in the
analysis area would be reduced
(996 acres) more than under
Action Alternat,ive C (71-3

acres). The reduction is
expected to cumulativelY
contribute to reduced habitat
guality and quantitY in the

analysis area. This could
result in moderaLe decreases in
the number of pairs that could
inhabit Lhe analysis area.
Long-term minor benefit could be
realized by the regeneration of
shade-intolerant trees sPecies
that are important nesting
substrates.

BIG GATTE SPECIES

DFWP delineated major winter ranges
for big game species in the State.
The project area lies in white-
tailed deer, e1k, and mule deer
winter ranges. White-tailed deer,
elk, mule deer, and moose use the
area in the nonwinter Period.
Typically, moose winter in other
areas further away. The big game
analysis focuses on winter ranget
therefore, whiLe-tailed deer, e1k,
and mule deer will be discussed,
while moose will not be further
considered in this analysis.
The project area contains
approximately 3,736 acres (58
percent) stands providing thermal
cover within the defined winter
range delineated by DFWP. Meadows
and old cutting units provide
forage.
Historic studies documented the use
of the project area for white-tailed
deer. Studies from as early as 1934
show that deer congregated in the
project area. Areas of higher
concentrated use range from Goat
Creek south though the project area.
Also, migration routes to the winter
range were documented primarily
along the major creeks in the area.
During the winter, white-tailed deer
in the Swan Valley rely on forested
riparian habitat and adjacent
uplands (Mundinger L979) .

For cumulative effects, an area
approximating che winter home range
of an elk herd was used. This area
was defined by buffering each
section by 1 mile. The cumulative
effects area consists of 24,748
acres. DNRC manages approximately,
L2,274 acres (49.6 percent), while
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USFS manages 2,831- acres (L1-.4
percent). PIum Creek Timber Company
and small private landowners control
the remaining 9,534 acres (39.0
percent) . The cumulative-effects
area contains several open roads and
Highway 83. Past harvest units on
StaEe trust and surrounding lanQs
provide feeding opportunities for
big game species. The area
experienced numerous timber harvests
over the past 2 decades, removing
large amounts of Lhermal cover
(FIGURE F-7 - BIG GAITE SPECIES
CUMULATIW-EFFECTS AI:{ALYSIS AREA AITD

THERMAL COVER PROVIDED OIV DIIRC-
MANAGED LAIiTDS IN THE ANALYSIS AREA).

Direct Effects
. Dircet ffiedt S.No./Iction./Iltematdoe./I ta

BdgGame &peciet

Human use in the area is not
expect.ed to increase. Therefore,
no additional direct effects are
expected.

. I)itrct Weete gf'Ictiqn.4lterrfltio"s B and C
toBtg Game Bpeciee

Under Action Alternatives B and C,
human use in the area may disturb
wintering big game. Winter
logging operations would maintain
roads in A drivabfe condition for
commercial operations. These
roads would also be available for
public access. Increased public
use of the area could increase
disturbance of wintering big game
animals. To mitigate for these
impacts, the restricted roads
would be closed to public use by a
gate when logging operations are
not occurring (weekends, evenings,
holidays) .

Timber harvesting is expected !o
congregate deer in the harvest
units to feed on s1ash. This
situation could result in
increased movement across the
highway and/or snow depths
entrapping animals in the harvest
units. To mitigate these
potential problems, road signs
would warn motorist,s of logging

operations and the potential for
deer crossing Ehe highway. These
signs would be posted during the
harvesting of Units 52 through 62.
While these animals are
concentrated, snow accumulations
may prohibit Lhe animals from
leaving the area, resulting in
high over-winter mortality. The
chance of this situation occurring
would decrease toward the end of
winEer. If possible, logging may
target the late winter period;
however, this is unlikely due to
many other constraints (soiIs,
grizzly bears, logging operations,
etc.). If deer become "trapped",
DNRC would open routes out of the
harvest uniE to other areas in the
winter range using snow machines
and/or skis. These trails would
allow the deer to move out of the
harvest units and disperse
throughout the winter range.
Neither alternative is expected t,o
result in substantial direct
mortality to animals on the winter
range.

Indirect Effects
. Inddrect W@ts {Alh/Ictdon ./Ilternatiae ./I to

Big Glano

Thermal cover would remain at
3,736 acres (58 percenL) of the
DNRC lands in the winter range
analysis area (6,4L3 acres). over
time, thermal cover is expected to
increase as shade-tolerant trees
and trees in harvest units
establish and grow. In stands
that are providing thermal cover
and contain a large percentage of
lodgepole pine, thermal cover
would be reduced as the lodgepole
pine tsrees die out. The reduced
canopy closure by lodgepole pine
mortality would occur slowly
overtime. During this time,
shade-tolerant trees wouLd
increase. However, the increase
may not compensate for the
reduction due Eo lodgepole pine
mortality, resulting in a time lag
between the loss and replacement
of thermal cover. This time Iaq
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is expected to be relativelY
short. A1so, during this time
period, past harvest units would
continue to regenerate Uo hiding
and thermaL cover. Forested
travel corridors through the area
would be retained. Since thermal
cover appears limiLing in the
area, this alternaEive is exPected
to result in Positive effects to
big game, esPeciallY white-tailed
deer.

. Indirectffis of.llction./Ilternatdae B to
BdgGano

Under this alternative, 2,040
acres of thermal cover would be
harvesLed from State trust lands
within the winter rangte, leaving
approximatelY 1-,696 actes (26
percent). Since some of these
units, or portions of the units,
would retain some marginal thermal
cover (50 to 70 Percent canopy
closure), provided bY leave trees
or thickets of advanced
regeneration. Therefore, this
estimate represents the highest
reduction that could occur. The
percentage of thermal cover id
well below the 50-Percent
threshold recommended for white-
tailed deer bY ,Jageman (1984) in
Idaho. Areas within 165 feet of
perennial streams would be
retained intact,; thus, Providing
potential movement/migration
corridgrs along with thermal
cover. AddiLionallY, visual
screening would be retained along
all open roads to reduce
vulnerability of big game sPecies
during the big game general
hunting season. Under average
historic conditions, Portions of
affeeted stands would likelY have
been present in a more oPen forest
conditlon, providing limited
amounEs of dense cover; however,
the amount and extent that this
occurred across t,he valleY is
uncertain and like1Y varied over
time.

This alternative is expected to
substantially decrease the
carrying capacity of the winter
range for several years (10 Eo 40
years) until thermal cover is able
to redevelop. This alternat,ive
could result in appreciable

. effects to big glame species in the
area, particularly white-tailed
deer during severe winters, by
reducing the carrying caPacitY of
this winter range. Reduced
carrying capacity could result in
increased die-offs of deer during
severe winters and a reduced
number of deer that could be
supported in this local area for
several decades. The extent to
which big game would be affected
is unclear due to existing
potential- for dispersal of elk and
deer to other nearby habiLat,
effective use of marginal habitat,
behavior adaptations, winter
severity, and existing population
Ievels. These effecLs overall
would be more pronounced for
whitejtailed deer than to elk and
mule deer

. Indirectffi@ts qf.ilctdon'Qlternatdae C to Big
Game

Under this alternative, L,567
acres of thermal cover would be
harvested from the winter range,
leaving approximately 2,169 acres
(34 percent). Since some of these
units, or portions of the units,
would retain some marginal thermaL
cover (50 to 70 percent canopy
closure), provided by leave trees
or thickets of advanced
regeneration. Therefore, this
estimate represents the highest
reduction that could occur. The
percentage of thermal cover is
well below the SO-percent
threshoLd recommended for white-
Eailed deer by ,fageman (7984) in
Idaho. Areas within 165 feet of
perennial streams would be
retained intact; thus, providing
potential movement/migration
corridors along with thermal
cover. Additionally, visual
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screening woul-d be retained along
all open roads to reduce
vul-nerability of big game specles
during the big game general
hunting season. Under average
historic conditions, portions of
affected stands would likely have
been present in a more open forest
condition, providing limited
amounts of dense cover,' however,
the amount and extent that this
occurred across the val-J-ey is
uncertain and l-ikel-y varied over
time. This al-ternative is
expected to substantially decrease
the carrying capacity of the
winter range for several years (fO
Eo 40 years) until- thermaL cover
is abl-e to redevelop. To reduce
vulnerabiliEy, visual- screening
wouLd be retained along all open
roads. This alternaLive could
result in appreciabl-e effects to
big game species in the area,
particularly white-tailed deer
during severe winters, by reducing
the carrying capacity of this
winter range, but l-ess than Act.ion
Al-ternative B. Reduced carrying
capacity coufd result in increased
die-offs of deer during severe
winters and a reduced number of
deer that could be supported in
this local area for severa]
decades. The extent to which big
game would be affected is unclear
due to existing potential for
dispersal of e1k and deer to other
nearby habit,at, effective use of
marginal habitat, behavior
adaptations, winter severity, and
existing population leveLs. These
effects overa]L would be more
pronounced for white-tailed deer
than to elk and mule deer.

Cusrulative Effecte
. Cum.ulatioe ffiecb q1f.No-/Iction./Ilteramtioe

,lI toBigGa.meBpecies

Under No-Action ALternative A,
approximately 6,634 acres (54
percent) of thermal- cover woul-d be
retained on DNRC-managed l-ands
within the analysis area. Through

tj-me, canopy cover wouLd conti-nue
to increase in the analysis area
resulting in an increase in hiding
and thermal- cover and a decrease
in forage production. In time,
the existing harvest units on
DNRc-managed and Plum Creek Timber
Company lands would regenerate
inEo hiding and thermal cover,
resulting in increased cover.
However, continued harvesting on
corporate industrial lands coul-d
Limit development of thermal cover
on these lands. Conversely, USFS
l-ands are expected to retain and/
of develop thermal cover over
t,ime. No-Action Al-ternative A
would retain the highest amount of
thermal cover in the analysis area
and is no! expected to alter the
existing condition in the short-
Eerm. The increase in cover may
enhance white-tail-ed deer and, tro
a l-esser degree, elk winter-range
quality, especially in severe
winters.

. CumulatioeWWs Comman to.llction
,illtauatioetB and CtoBig Gamc Bpecies

Under Action Alternatives B and C,
reductions of thermaf cover wou]d
be cumulative to the harvests that
occurred on State trust lands,
resulting in retention of 4,594
acres (37 percenL) and 5,057 acres
(41 percent) of thermal cover on
DNRC Iands, respectively. ThermaL
cover on corporate private land
has been removed and is not
expected to be retained in
appreciabl-e amounts in the long-
term. Conversely, thermal cover
on USFS Lands is expected to be
retained and increase through
time. The effects of these
al-ternatives are expected to
reduce the carrying capacity of
the winter range, especially in
severe winters, which could l-ead
to reduced big game populations in
the area. However, the extent to
which big game would be affected
is unclear due to existing
potential for dispersal of el-k and
deer to other nearby habitat,
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effective use of preferred
habitat, behavior adaptations,
winter severity, and population
level-s. Action Al-ternative B

would result in a larger decrease
in winter range carrying capacity,
than Action Al-ternative C.

FTGURE F-7 - BIG GAT'E SPECIES CUMUI'ATIVE-EFTECTS AITAIJYSIS AREA AIiTD THERTTAIJ
COVER PROVIDED ON DNRC-I'I'AIiTAGED IJAIIDS TN THE ATTAIJYSIS AREA
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GOAT SQUEEZER TIMBER SAIE PROJECT

 AAAAA AAA

INTRODUCTION

This analysis is designed to
disclose the existing condition of
the soil resources and disPlaY the
anticipated effects thaL may result
from each alLernative of Lhis
proposal.
The concern with soils in regards to
the project proposal is two-fold:

- Soil productiwitY can be reduced
depending on area and degree of
physical effects (soil compaction
and displacement),

- amount of distribution of coarse
woody debris retained for nutrient
cycling, and

- areas of soil instabilitY could
contribute sediment to area
streams.

AI{AIYSIS METHODS

Soil productivity will be analyzed
by evaluat.ing the current levels of
soils effects in the ProPosed
project area. AnalYsis criteria
will also include soil-stabiliLY
risk factors.
AI{AI,YSIS AREA

The analysis area for evaluating
soil productivity will include DNRC-

managed land in the Project area- A
map of ownership in the project area
can be found at the end of this
report.

TABLE OF CONTENTS
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YYYVVVVVVVVVVVVVV
EXISTING COI{DITIONS

The projecL area is located on
moderate Lo steep slopes with soils
weathering from mainly glacial till,
ouLwash, and alluvial deposits.
There are no especially unique or
unusual geologic features in the
sale area. Sma11 areas of marginal
slope insLability may occur in the
general project area of the PerrY
Creek drainage, but are not included
in the proposed harvest units. The
project area consists of the soil
t)pes summarized in TABLE G-7 - SOIL
TYPES IN THE GOAT-SQWEZER PRO,JECT

AREA. Information used to build the
table is from the FNF Land System
Inventory. A map with the soil maP

units can be found at the end of
this report.
DNRC has conducted t,imber harvesting
in the project area on State land
since the 1950s using a combinat,ion
of ground-based and cabfe-yarding
harvest methods. Ground-based
yarding can affect soil productivity
through displacement and compaction
of productive surface layers of
soi1, principally on heawy-use skid
trails. The proper spacing of skid
trails and season-of-use
restrictions are the most effective
meLhods to minimize the loss of
productivity. An esLimated L0 to 15
percent of Ehe area may be affected
by exist,ing trails from harvesti.ng
in the 1950s, 50s, and 70s. Most
Lrails are well vegetated, and Past
impacts are beginning Eo amefiorate
from frost and vegetation.
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TABIJE G-7 - SOIL TYPES IN THE GOAT-SQWEZER PRO;IECT AREA

IJAI{DTYPE LOCATION GENER,AIJ DESERIPTION MA}IAGEIIEICT CONS TDERATIONS

LlJ- Z

and
r.0-3

SLream
boLLoms
found along
Swan River
and in the
Iower
reaches of
Goat Creek

Soils vary within the
cl-assificaLion, but the
majority of soils have a
loamy sand surface laYer uP
to 8 inches thick overlYing
a loamy sand and gravel

60 inches orlayer
more

up to
deep.

Tinber - Potential high
product j-on, tractor
operation limited by wet
soi1s.
Roade - Fl-oods have
potential to damage
stream crossings. Site-
specific review
recommended.
hlaEarshed - Management of
stream crossings has the
potential to destabilize
channels if not careful.
Channel changes can
produce large amounts of
sediment.

t2 Depressions
and bogs
generally
found in
the Van
Lake
watershed

Depressions generallY have
no well-defined drainage
outlet; some contain
shalfow ponds. Soils are
formed in organic deposits
of 10 to 60 inches or more.
Water tables are at or near
the surface during much of
the year.

Timber - Poorly suited to
timber growth; generally
only scattered stands are
found.
Roads - Road construction
is limited by 1ow soil
strength and poor
subgrade material.
Watershed - Much of this
unit is a riparian area.

26A-7
and
264-8

Moraines
and
glaciated
mountain
slopes on
the
northern
portion of
the project
area

Slopes range from 10 to 40
percent. Moraines are
rolling glacial tiII
deposits with a volcanic
ash influence loess surface
layer up to 12 inches
thick. Drainage pattern is
considered'deranged' on
the lower slopes (1ess than
20 percent), meaning it is
a poorly integrated
drainage system. This soil
t)pe contains quite
calcareous subsoils.

Tinber - Potential timber
production is high.
Compact ion/di splacement
is highly probable if
season of operation is
not properly managed.
Carbonates limit root
depth.
Roadg- Roads are well
sui.ted Lo thj-s so11 tytrle.
Erosion caused by tire
treads i-s a source of
fine material.
Watershed - Sediment
delivery efficiency is
moderate on skid trails
and other exposed soils.
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LAI{DTYPE LOCATION GENERAI, DESERIPTION MANAGEI{EIIT CONSIDERATIONS

26C-7
and
26C-8

Moraines
and
glaciated
mountain
slopes
located
throughout
the project
area

Slopes range from l-0 to 40
percent. Moraines are
rolling glacial ti11
deposits with a volcanic
ash influence loess surface
layer up to 12 inches
thick. Drainage Pattern is
considered'deranged' on
the lower slopes (less than
20 percent), meaning it is
a poorly integrated
drainage system. This soil
tlpe varies from Lhe 26A-7
due to less iLs calcareous
naLure.

Timber - Potential t,irnlcer
production is high.
Compact ion/ di spl acemenL
is highly probable if
season of operation is
not properly managed.
Roadg - Roads are well
suited to this soil type.
Erosion caused by tlre
treads is a source of
fine material.
Watershed - Sediment
detivery efficiency is
moderate on skid trails
and other exposed soils.

25D-7
and
26D-8

Morai
and
glaciated
mountain
slopes on
the
southern
portion of
the project
area

Slopes range from 10 to 40
percent. Moraines are
rolling glacial ti1I
deposits with a volcanic
ash influence loess surface
layer up to 1-2 inches
thick. Drainage pattern is
considered'deranged' on
the lower slopes (less than
20 percent), meaning it 1s
a poorly integrated
drainage system. This soil
ty'pe varies from the 26A-7
due to its less calcareous
nature and a sandier
subsoil, which makes it a
very well-drained soiL.

Tinber - Potential timber
production is high.
Compact ion/di sp1 acement
is highly probable if
season of operatsion is
not properly managed.
Roads - Roads are well
suited to this soil tyPe.
Erosion caused by tire
treads is a source of
fine material.
WaterEhed - Sediment
delivery efficiency is
moderate on skid trails
and other exposed soifs.

27 -'7 Kames,
keLtIes,
and
terraces in
the Squaw/
Perry
Watershed

Slopes range from 10 to 20
percent in this landtYPe
with kames and ket,tles thaL
are a complex Pattern of
kno1ls and depressions with
a deranged drainage
pattern. Bogs and marshes
are found in the kettles.
Terraces have a dendritic
drainage pattern with
widely spaced channels.
Surface soils are volcanic
ash influenced loess uP to
1-0 inches thick. Subsoil
in this unit is cobbly,
sandy glacial til1.

Tinber - Potential
moderate production, well
suited for tractor
operation, although
displaced soil can lower
productivity.
Roads - Roads are well
suited to these soils
atthough revegetation maY
be difficult due to
droughtiness.
WaEerehed - Sediment
delivery efficiency is
moderate on skid traifs
and firelines. Material
exposed by roads has a
slight erosion hazard.
Sediment delivery
efficiency is low.
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ITA}.IDTYPE I,OCATION GENERJilI, DESCRIPTION I{A}IAGEMENT CONS IDER.LTTONS

5'7 -9 Glaciated
mounLain
slopes found
in Section
26, T23N,
R17W

Slopes range from 40
to 50 percent.
Drainage pattern is
dendritic and widelY
space. The surface
Iayer of soil varies
from 2 Lo 22 inches
of volcanic ash
influenced loess.
The subsoil- contains
up to 80 percent
angular and rounded
rock fragments.

TLnber - PotentiaL moderate
production. Slopes limit
tractor operation; better
suiLed for cable operation.
Roads - Material exposed by
road construction tends to
ravel on steep cutbanks.
\laterehed - SedimenL delivery
efficiency is moderate on skid
trails and firelines.
Material exposed by roads has
a slight erosion hazard.
Sediment delivery eff iclency
is moderate.

t5 GlaciaI
trough
walls -
found in
Sections 22,
26, and 27,
T23N, R]-7W

Slopes range from 60
to 90 percent.
Glacial trough walls
contain val1ey walLs
of U-shaped glacial
valleys. Soil
properties vary bY
location. Volcanic
ash-influenced loess
for surface lays uP
to L4 inches thick;
upper slopes have a
high percentage of
angular rock
fragments in the
subsoil, while the
lower slopes have a
clay component to the
subsoil.

Timber - Potential moderate
production on upper slopes and
high dn lower slopes. Slopes
limit tractor operation;
better suited for cable
operaLion
Roads - Material exposed by
road construction tends to
slough on lower slopes. Rock
on upper slopes l-1mits
excavation. Tread eroglon on
unsurfaced roads tends to
remove fine materials.
Watershed - Sediment-delivery
efficiency is moderaLe on skid
t.rails and firelines.
Material exposed by roads has
a slight erosion hazard.
Sediment delivery ef ficiency
is low on upper slopes and
high on lower slopes.

74 SLream
breaklands
in Sectlon
30 along
Perry Creek

Dominant sloPes are
60 to 90 percent.
Soils are moderatelY
coarse-textured
surface layers with
weakly developed
subsoils. Rock
outcrops are common
throughout the soil
unit.

Tinber - Potential moderate
production, slopes limit
tracLor operation; better
suited for cable operation.
Roads - Material exposed by
road construction tends to
ravel on steep cutbanks.
Lower elevation revegetation
is limited by moisture stress.
Slope stability varj-es and
landslides can damage roads.
lflatersbed - Sediment delivery
efficiency is high. Due to
the proximity of this landtlpe
to sLreams, erosion, ravel, or
landslides within this unit
are likely to become sediment
in the sLreams.
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EIIVIRONMEIITAI, EFFECTS

DESCRIPTION OF AIJTEENATTVES

. J{o&etion.ilIternatioe./I

No-Action Alternative A involves
no timber harvesting, road
construction, or related
activities.

. .iletdon.4ltcntatiwB
ApproximaEeLy 2,444 acres would
be harvested with varying
prescriptions ranging from
commercial thinning to seedtree.
Of the 2,444 acres, 426 acres
would be harvested using cable-
yarding methods; the remaining
2,OLg acres would use ground-
based meLhods.

Roadwork associated with this
alternative includes constructing
4.0 miles of road, reconstructing
3.3 miles, and improving/
maintaining 47.7 miles. The
total miles of road proposed for
use under this alternative would
be approximately 55 miles.

. ./Ictdon.'lllternatdoeC

Approximately 1,866 acres woul-d
be harvested with varying
prescriptions, ranging from
commercial thinning to seedt.ree.
Of the L,866 acres, 328 acres
would be harvested using cable-
yarding methods; the remaining
1,538 acres would employ ground-
based methods.

Roadwork associated with this
alternative includes constructing
L.8 miles of road and improving,/
reconstructing 39.2 miles of
existing road to a standard that
meets BMPg. The total miles of
road proposed for use under this
alternative would be
approximately 41-. 0 miles.

DIRECT EFTECTS

o l)drectWectt d.llro&ctton./Iltanattoe.4 ta
SaiIs

Under No-Action Alternative A, no
timber harvesting or associated
aetivities would occur.
Therefore, no direct effects to
soil productivity, other than
those already occurring under
exisEing conditions, would result
from implementation of Lhis
alternative.

. DbwtWecte Commanto./Iction
.ilIternafioee B and Ctofuils
DNRC expects to maintain long-
term soil productivity. The
implementation of mitigation
measures would control the area
and degree of detrimental soil
impacts to less than 15 percent
of the proposed harvest area. A
combination of skidding
mitigation measures include :

- restricting. t.he season of use;

- utilizing a minimum skid-trail
spacing;

- installing erosion control
where needed;

- retaining woody debris; and

- following all applicable BMPs.

Both Action AlEernaLives B and C

include ground-based and cable
harvest methods. In addition to
the harvest-method requirements,
season of operation would be
resLricted in specific harvest
units due to fisheries and/or
wildlife concerns.

Harvesting under winter
conditions reduces the potential
for compaction and,/or
displacement of the soil because
equipment is less likeIy to be in
direct contact with the soi.I.
Less direct contact with the soil
would result in a low risk of
displacement and compaction.

Ground-based harvesting 1n the
sunmer generally has a higher
risk of soil displacement and
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compaction due to the direcL
contacE between the eguipment and
the soi1. In order to mitigate
the higher potential of imPacts
during the summer season, skid-
trail spacing and soil-moisture
restrictions would be sPecified.
Under both action alternatives,
skid trails and landings would
not exceed 20 Percent of the
harvest area. Of the 20 Percent
trafficked by skid trails and
J.anding, 50 Percent could expecL
Eo resulL in soil imPacts due to
heawy use.

Cable yarding would be required
on several acres of harvesting
under these alternatives. Cable
harvested units would not have
equipment within the uniL. These
units would be hand felled
instead of mechanicallY
harvested. Soil imPacts from the
proposed cable yarding would be
limiEed to corridors and,
t.herefore, result in l-ess
potential imPacted area than
ground-based harvesting.

TABLE G-2 - ACRES OF HARWST AI{D

EXPECTED ACRES OF IIUIPACT TA SOTL

FROM COMPACTION AND DISPLACEMEI:{T
BY ALTEENA?IVE exhibits the acres
of soil impacts exPected bY
alternative if:

- harvest methods and season of
operation, as shown in TABLE G-
2 - ACRES OF WPVEST AI{D

EXPECTED ACRES OF IMPACT TO

SOIL FROII COMPACTIAN AND
DI SPLACEtrIEIIfiI BY ALTERNATIW'
are followed;

- trafficked areas of skid trails
and landings are restricted to
20 percent of the harvest
units;

- harvesting conducted during
winter operations has a minimum
of 3 inches frozen soi1, 18
inches Loose snow dept.h, and/or
8 inches of packed snovt;

- summer harvesting restricts
harvest-equipment operation to
periods of 20 percent or less
soil moisture.

Due to the compaction and
displacement. impacLs to the soil,
as shown Ln TABLE G-2 - ACRES OF
HARWST AI{D EXPECTED ACRES OF
IMPACT TO SOIL FROM COMPACTTON

AI:{D DISPLACEITTEM By ALTEENATIW,
DNRC expects short-term
reductions in soil productivitY
from both action alternatives on
the displayed acres. As
vegetation begins to establish on
the impacted areas and freeze-
thaw cycles occur, the area of
reduced producLivity would
decrease. Additional mitigation
measures to maintain long-term
soil productivity can be found aE
the end of this document.

TABLE E-2 - ACRBS OF H,;NVZST AIID EXPECTED ACRES OF TMPACT TO SOIL TROM

COMPACTION AIiTD DZSPI'ACETTEITT BY AI'TERNATTW

IIAR1TEST
METIIODS

A.}ID SEASON

AETION AIJTERNATIVE B ACTION AITTERIIATM C

ACRES OF
ITARVEST

EXPECTED ACRES
OF IUPACT

ACRES OF
IIARVEST

EXPECTED ACRES
OF IMPACT

Ground-based
Summer 1_ ,307 rvo L,L1O t76
Winter 7L1- 28 368 l_5

Cable 426 43 328 33

Total (acres)
Total Harvest Acres

Percent Area ImPacted
2 ,444

zot

t,866
L7g"

2 ,444 1- ,866
r_0.9

,5 percent oi Xhe sunmer ground-based skid traiTs nay exhibit impacts-
"20 percent of the winter ground-based skid ttaiTs may exhibit impacXs.
370 percent of xhe cable ground may exhibit inpacxs. .
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INDIRECT EEFECTS

Indirect ffiete $.NoActdon ./I ltqnatioe .11

ta Soils

Under No-Action Alternative A, no
Eimber harvesting or associated
activities would occur.
Therefore, no indirect effect to
sediment delivery would occur if
this alternative were
implemented.

Inddtect ffi@ Cottmm ta ./Iction
./Iltarnatdvet B qrd Cto Sodls

fndirect effects of Action \

AlternaEives B and C are related
to the risk of off-site erosion
and slope failure into a stream
or other body of water.
According to the FNF Land System
Inventory. mass failure is
unlikely on all of the soil tlPes
in the project area, except for a
limited area of Soil Type 74 Ln
the northeaet corner of Section
8. No harvest units or
associated activities are planned
on this soil tlpe; therefore,
indirect effects would be similar
for all alternatives, and no
indirect effects .to eoils are
ercpected from the implementation
of Action Alternatives B or C.

CUMVI,ATIVE ETFECTS

Cttmntbtiae ffiecb d.Nu,4dion .tllternafiae
./I to Boils

Under No-Action Alternative A, no
timber harvesting or associated
activities would occur. The
estimated current area affected
by past harvesting is 10 to 15
percent o_f ground-skidded units.
Skid traitg are continuing to
ameliorate with time as frost and
vegetation break up soils and
cycle nutrients. Therefore, no
additional cumulative effects to
sediment delivery would occur as
a result of impLementing this
alternative.

e CumulatdoeWfects Cortmanb.iletion
./Iltonatioes.B and C t0 Soils

Cumulative effects to soils may
occur from repeated entries into
a forest stand where additional
ground is impacted by equipment
operations. The majority of the
areas proposed for harvesting
under these alternatives have
been harvested in the past using
a variety of silvicultural
treaEments. ]n order to limit
cumulative impacts, existing skid
trails would be used if they are
properJ-y located and adequately
spaced. DNRC would mainEain
long-term soil productivity and
minimize cumulative effecLs by
reusing existing skid trails and

,mitigaLing the potential direct
and indirect effects with soil-
moisture restrictions, season of
operation, and method of harvest.
In addition, we would retain a
portion of coarse woody debris
and fine litter for nutrient
cycling.

BECOInIENDED IIITTGATTOII UEASIIRES FOR
BOTE ACTIOII AIJTERNATI\IES

- Designate skid trails prior to
harvesting,operations to ensure
Lhat the total skid-trail area
does not incorporate more than 20
percent of the harvest area.

- Skidding must comply with all
BMPg.

- Leave 10 to 15 tons of coarse
woody debris, 3 inches and greater
in diameter, per acre for nutrient
cycling. Leave as much of the
needles and fine maLerial as
possible in the woods for nutrient
cycling.

- Seed disturbed areas with a quick-
cover mix to control erosion and
reduce the potential for the
establishmenE of noxious weeds.

- SoiI moisture conditions must
remain at 20 percent or less for
operating equipment or winter
condition must exist. Winter
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conditions include 3 inches of
frazerr soil or snow dePths of l-8

inches loose or 8 inches Packed.

- Maximum slope for skid trails with
conventional eguiPment will be 40
percenf.



    A   A   

YVVVVV

IIITRODUCTION

The Goat Squeezer Timber SaIe
Project is located in Swan
River State Forest in the
souEheastern corner of Lake
County and near the
northeastern corner of
Missoula County. The sale is
in an area of relatively low
populaLion density and has
produced timber for the area
mi}ls since the 1800s.

The focus of Lhis section
will be on:

e market activities that directly or
indirectly benefit the Montana
education system by generating
revenue for the school urust fund,
and

r the impact of the alternatives on
the focal economy and selected
socioeconomic institutions .

EXISTING CONDTTIONS

This analysis needs to include data
from several counties because of the
location of Swan River State Forest
in relation to the mills that
produce lumber, pl1rwood, and PulP
and are likely to be interested in
the timber. Producers from Lake,
Missoula, and Flathead counties are
all likeLy to have an interest in
this sale. TABLE H-L - SELECTED
DEMOGR,APHIC INFORMATTON FOR

FLATHEAD, LAKE, ATTD MISSOTJLA

TABI,E OF CONTENTS

Introduction .. ........ 1-

Existing Condition .... l-

Alternative Effects .... ..... 3

A AA AAA A   A A A   A AAAAAA 

VVYVVVVVVVVVVVVVVVV
TABLE H-T - SEI'ECTED DEMOGRAPHIC INFONAITION
IJOR FIJATEEAD' LAKE' AIID MISSOULA CO||NIIES

COANIIES contains selected
demographic information for each of
these counties and the entire state.
Flathead and Lake counties are
widely known for their production of
"Flathead cherries" and Christmas
tree farms. Lake County encompasses
a large part of Flathead Lake and
includes much of the Flathead Indian
Reservation. FlaUhead County
includes Lhe northern portion of
Flathead Lake and the western
portion of Glacier National Park.
Missoula County has the University
of Montana, as weII as several
timber-processing facilities .

Kindergarten through grade L2 schoof
enrollment in the 3 counties totals
nearly 27,OOO. Flathead County is
Ehe second largest county in terms
of population, but boasts the
largest school population of 1-3,000,
almost half of the area's
kindergarten through grade l-2 school
population.

The data in TABLE H-2 - COWRED
WAGES AI{D EMPLOYMEI,{I DURING 7999 FOR

SELECTED INDUSTRIE9 shows employment

GOAT SQUEEZER TIMBER SALE PROJECT

DEIIOGRAPHIC FIJATHEAI) IJAKE MISSOITIJA MOTf,TA}IA

Populatlon
1990

59,2t8 2L, O4t 78 ,687 799 ,065

Population
2 000

'74 ,47L 26 ,507 95,802 902 ,195

Growth
Rate

2.32 2.32 2.0+ L.2Z

Median Aqe 37 .2 38.2 33.2 37.8
SchooI
Enrollment

13, 000 4 ,560 9 ,4OO L57, 560

Source: Montana Depat
and the Office of Pub7.

Ements of Labor and Commerce
ic Insttuction
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TBLE H-2 - COVERED WA9ES AND EMPLOYME^IT DT RING 7999 tOR SEIJECTED INDUSTRIES

INDI'STRY
AVERAGE
AI.INUAI,

EMPI,OI![EI{T

AIIINUAIJ

WAGE
(000)

AVERAGE
WAGE

Flathead County
Agriculture, forestry, and fish 346 $6, 750 $L9, 507

Forestry 44 2,L76 49 ,49O

Construct.lon 1, 855 51,308 27 ,659

Manufacturing 4 ,029 t33 ,429 35 , LL I

Lumber L,9L'1, 66 ,0'7L 34 ,574

Metals 703 27,522 3 9, L50

Transportation L,253 35 ,92L 28 ,668

Trade 8,766 L29 ,864 15, 903

Eating and drinking establishments 2 ,814 26,L36 9,288

Finance, insurance, and real estaEe L,473 42 ,639 28 ,946

Servi.ces 8, 705 179,25O 20 ,591

Hotels etc. L,237 15, 840 L2 ,8O5

Amusement and recreation 74L 7 ,92L L0,690

Government 4,r51 11"3 , 3 87 27,3!5

Total all industries 30, 086 $696, 559 $23,L52

I'ake CounEY
Agriculture, forestry, and fish 96 $1" ,325 $13, 802

Forestry 12 255 19, 515

Construction 370 '7 ,799 2L,708
Manufacturing l_,331 32 ,9"14 24.774

Irumber 295 9 ,660 32,745
Metals NA NA NA

TransDortation 224 7 ,485 33 ,4L5
Trade L,762 25,585 L4,520

Eating and drinking establishments 586 2,246 9,L43
Finance, insurance, and real- estate 295 7,388 25 , O44

Services 3 ,026 65,724 2L,720
Hotels etc. L58 t,779 Lt,259
Amusement and recreation 64 678 LO ,594

Government t,34L 32,360 24, !3!

Total all industries 8,480 $181, 340 $2 r-, 3 84

MLssoula counev
Aqiiculture, forestrY, and fish 244 $4,518 ;1,8 ,926

Forestry 44 !,4L2 J2, U9Q

Construction 2,340 67,297 28 ,75O
Manufacturinq 3,331_ LtA,960 34 ,5L2

Lumber L,258 42,258 33,591
Metals 75 2,285 30,456

TransporEation 2 ,830 90 ,6L4 32 ,020
Trade L3,2O8 221 ,22L L6,754

Eating and drinklng establishments 4,to6 37,633 9, L55

Finance, insurance, and real estate 2,L94 55,990 3U , g-t

Services L4 ,693 326,275 22 , ZU6

Hotels, etc. 546 5,22'7 9 ,5't 3

Amusement and recreation L,028 LO , O32 9,75O
Government 8,L77 24t,009 29 ,692

Total all industries 4'7 ,02O $t,L34,537 s24,L29
soutce t I"Iontana Department of Labor and In
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and income in the sef.ected industry
categories for each of the 3

counties included in the analysis.
Economic activity within ehe 3

counties varies substsantiallY,
although all 3 counties have some
timber-related industry Present.
Flathead County has a larger number
of workers employed in timber-
related jobs than Missoula County.
Lake County has the smallest labor
force and the smalLest number of
workers employed in this industry.
In all 3 counties, timber-related
jobs pay more than the average wage
in Missoula County; the average wage
in Lhe timber industry is 49 percent
higher than the average wage for all
industries. The corresponding wage
comparison numbers for Lake and
Flathead counties are 50 percent and
39 percent, respectivelY. Service
industry wages are lower than the
average in all 3 counties. The
largest difference is in Missoula
County where wages in hotels,
recreation, and amusement industries
are 60 percent of Lhe CounLY-wide
average. The service industries
provide emplolrment for 2 to 3 times

AIJTERNATIVE EFFECTS

This EIS analyzes 3 oPtions:
No-Action AlLernative A;
Action Alternative B, which
harvests in old-growth
timber; and Action
Alternative C, which does not
harvest in old-growth timber.
c llbvcglnddrvct,andCwruilatdae

ffiecte dNo-ilefion .4 lternafiae
./ItoEunomdcs

None of the employment,
income, or trust fund
effects that result from
the action alternatives
would occur with No-action
Alternative A.

c Dirct ffiect* S.4ction./Ilternatioes.B and
CtaEwrwmics

Tinlcer Sale Effecte
The estimated revenue and
expenditures associated with the
Goat Squeezer Timber Safe are
shown in TABLE H-3 - ESTITIATED
REWNWS AI:{D EXPENDITURES FROM

THE GOAT SQUEEZER TIMBER SALE.
Because no timber-harvesting
impacts are associated with No-
Action Alternative A, the
remaining analysis wiLl focus on
the other 2 alternat.ives. The 2

alLernatives analyzed may
ultimately be broken into smaller
sales, but are treated as a unit
for the purpose of this analysis.
The volume associated with Action
Al-ternative C is 69,727 tons, or
l-0.2 MMBF. The corresponding
volume for Action AlLernative B
is 9L,324 tons, or 13.4 MMBF.
The areas wit.h and without old
growth are identified on page C-
22 in Ehe WGETATION ANALTSTS.
TABLE H_3 _ ESTIMATED RElr'ENuES
AITD EXPENDITUEES FROIII THE GOAT
SQUEEZER TIMBER SALE BY

ACTIOII
AIJTERIIATI\TE

B

ACTION
AJJTERNATIVE

c
Harvest volume
(tons) 91- ,324 69,727

Stumpage price
$/ton s24.20 $22.49

Forest
improvement fee
(r'r) *

$701, 700 $535, 800

Stumpage revenue fi2,2L0,270 $1, 568, 200

Trust income $L,235, 330 $81 7, 800

State income $2 ,gLt ,970 $2, 104, 000

Expenditures $973 ,940 $750,400
*?he fees for FI are currentJy being reevaluated.
Likely, by the time of the actual tiriber sale,
these tees wi77 be changed. ?he amount of the new
rate is unknown at this time. If fees were
increased, revenuel to the trust may be reduced-
Soutce: Montana Depattment of Revenue, Trust Land
Management

as many workers as the timber
industly, but at a TABI'E E-3 - ESTIMATED REVENAES 3liID EXPENDITT RES

substantially lower wage. FROM THE GOAT SQAEEZER TIMBER SAI'E BY
ALTERNATIIIE
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ALTERNATIVE is self -exPlanatorY
except for exPendiLures, which
are a combination of estimated
costs, primarily develoPment and
forest-improvement costs.

Stumpage prices, which are
currently flat, but below the
long-term average, are highlY
dependent on the housing market,
which in turn is dePendent on,
among other things, the interest
rate. The interest rate, in
parL, determines who can
"qua1ify" to Purchase a home.
Interest rates are currentlY at
very low leveIs, which have not
been seen since the late 1950s
and early 1960s. These low
interest rates would normallY
impacE the housing market bY
stimuLating new construction to
satisfy the demand for housing
from individuals who can now
"qualify" to purchase a home.
The economy is in a Period of
slow growth. The bombing of the
World Trade Center on SePtember
L!, 2001 has contribut,ed to the
sl-owness of the general economy.
This means that potential
homebuyers' incomes are less
certain and layoffs that were a
result of last years mild
recession have not been fullY
restored. Fixed or lower incomes
offset some of the advantages
gained through low interest raLes
and make it more difficult to
qualify for a home morLgage. As
a result, housing starts, while
increasing, are increasing at a
lower rate than would be exPected
with the low interest rates. In
addition, mortgage lnterest rates
appear to be increasing, which
will offset some of the gains in
the other sectors of the economy.
These factors have resulted in
timber prices at or below
historical averages; however, t,he
prices are above last Year's
1ows. The timber Prices used in
this analysis attempt to
recognize the current market
conditions. TABLE H-4 - NUMBER

OF STWENTS SUPPORTED BY ONE

YEAR'S ESTIMATED RElr'EI:wE shows
the difference in revenue to the
trusts from the 2 action
alternaLives.
The estimated school trust income
from Action Afternative C is
$817,800, enough to fund the
education of L35 students for 1
year, based on an average cost of
$6,038, as determined from
information provided by the
trtontana Office of Public
Instruction. This information is
shown in TABLE H-3 - ESTIMATED
REVENUES AT{D EXPENDITURES FROM

THE GOAT SQUEEZER TIMBSR SALE.
If the sale does not take place,
no students are benefited. Thus,
one of the "costs" of noE
harvesting the timber, compared
to harvesting under Action
AlLernative C, is the loss of
financing for 135 kindergarten
through grade l-2 students for 1
year. If the trust does not fund
these students through the sale
of timber, funding must come from
other sources, primarily property
caxes.

The School Trust income from
Action Alternative B is estimated
to be #1,235,330, enough to fund
the education of 204 students for
! year, based on an average cost
of $5,038, as determined by
information provided by the
Montana Office of Public
Instruction. This informaLion is
shown in TABLE H-4 - NUMBER OF
STWENTS SUPPORTED BY ONE YEAR'S
ESTIMATED REI/ENUE. If the sale
does not take place, no students
are benefited. A "cost" of not
harvesting compared to harvesting
the timber under Action
Alternative B is the foss of
financing for 204 kindergarten
through grade 12 students for 1

year.
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ACTION
AIJTERNATIVE

B

ACTION
AIJTERI{ATfVE

c
Estimated
school
revenue

sL,236,33O s817, 800

Students
supported 204 135

The purpose of this table is to giwe a
comparat,ive a4aTysis of the
altetantives, not an absolumte meaaute
of the il)dber of students that wiTl be
supported by the estimated trust income
and a norunonetary indication of the fwtd
benefits. DNRC does recognize that 95
percent of these funds must be
appropriated by the Tegisl-ature and 5
percenx wiTI be alTocated to the schooT
xrust fund where the earnings ate used
to prowide education funding for
,students in the future.
Source: Montana DePartment of Rewenue,
Trust Land Managemerit

TABIJE IT-4 - NT'MBER OF STWSIWS
SAPPORTED BY ONE YE;AR'S ESTTMATED
REUENI'E

T imbar - ReLated tuplogent
Timber harvesting generates
employment. Keegan et a7
estimate Lhat on average 10.58
jobs are created for every MMBF

of timber harvesEed. Both
economic theory and empirical
analysis suggest that the
marginal effecL of an increase
in Lhe timber harvested is
likely to be different than
the average effect because of
increasing returns. The
marginal effect may be larger
or smaller than the average.
Empirical evidence would
suggest that in a growing
industry, marginal effect on
employment is likely to be
smaller than the average. In
a contracting industry, the
marginal effect on employment
could be either larger or
smaller than the average. In
mosL cases the marginal effect of
increased or decreased timber
sales is "lumpy" (2 sales of the
same size under different

conditions might induce a larger-
than-average employment response
in 1 case and a smaller-than-
average employment response or
nearly negligible employment
response in another).
FIGT]RE H-7 _ TOTAL TIMBER HARWST
(MBF) FROTT LIOIIWAI{A FORESTS
demonstrates that the amounL of
timber being harvested in Montana
has declined since L987. The
decrease in the harvest since the
peak of 1.4 MBF in 1-987 has been
nearly 40 percent to 854 MBF in
1999. Mi1ls, such as the
American Timber Company miIl in
o1ney, have recently closed,
citing a lack of available timber
as Ehe cauEie of their foreclosure
(MissouTian, 7/72/2000) . A11 of
these point to an industry
declining in size. Based on the
previ.ous discussion, the
assumption of the average induced
employment of 10.58 jobs per MMBF

is reasonable. Because the exact
conditions of this sale are
unknown, the best estimate of
employment (the average effect on
employment should be used since
it is t,he best estimate
available) and the marginal
effect of the sale is unknown.

A ratio of 10.58 jobs per MMBF of
wood harvested implies the direct
generation of between 108 and l-42
jobs and between $3.7 and $4.8
million in wages for the

ETGT'RE H-I4OTAIJ TIMBER HARVEST (MBF)
FROM MONTAIIA FOAZSTS
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Sare: lvtrartana Departrent ofMhral Resorrces, Fs€st
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alLernatives shown in TABLE H-5 -
EMPLOYMEI\I| AND INCOME IMPACTS.
The wages are based on an average
wage of $34,06L, as derived from
dAt.A iN TABLE H-l - SELECTED
DEMOGRAPHIC INFORMATION FOR

FLATHEAD, LAKE, AND MISSOWA
COUINTIES. These are the wages
that directlY result from the
t,imber harvesting. Without a
timber harvest, income would be
lost to the State and
communities. As indicated
earlier, wages in the timber
industry are higher than average.
This alIows individuals working
in the industry to obtain higher
than averagte ownershiP of real
personal property. Since much of
the revenue for school funding
comes from ProPerty taxation,
higher levels of real Property
ownership should Provide for
better school funding.

TABIJE E-5 - EMPLOYMEIW AIID IN0OME
IMPACTS

In addiLion Lo these jobs,
additional emPloYment is created
when the income earned within the
tirnber industry is sPent to
purchase goods and services
elsewhere in the economy. There
are also impacts from the logging
companies and timber mills when
they purchase goods and serrrices
from the loca1 economy. Both of
these effects are imPortant since
they support other communitY
businesses, such as grocery
stores, clothing stores, and gas
stations. The loss of the income
from this sale would mean not
only the loss of the direct

income, but the loss of the
indirecL income as well-.

The economic impact on the
schools occurs through ways other
than jusl the direct contribution
to the school trust fund from the
revenue generated through timber
sales. The wood industry pays
taxes on Lhe facilities it owns
and operates. In the year 2000,
the wood industry paid taxes of
nearly #1,,914,000 to the schools
in Flathead, Lake, and Missoula
counties. The tax contribution,
however, is expected to decline
in the future with the closure of
American Timber Company in
Flathead County, which will
reduce the tax base by an
estimated $4.4 miIlion, thereby
reducing the taxes received by
the school districts by about
$28,500. This is a permanent
reduction in school funding for
over 5 students per year.

OTHER INDTRECT EFFECTS

fndirect economic impacts are much
broader than those identified in the
previous section. Some of these
impacts are the result of the money
from the sales "recycling" through
Lhe economy several times. For
example, the money spent for
groceries by Ehe employee of the
timber miII, in part, goes to pay
the salary of the grocery store
employee, the grocery store
employees use thaL money to purchase
groceries for themselves. This, in
turn, generates more income for the
grocery store employees, etc.
Unfortunately, a model of the county
that could be used to demonstrate
secondary effects is not available.
In a broader State-wide context,
money paid to wood-industry workers
results in increased State income-
tax collections, as well as
increased purchases in other areas
of the State. fncome-tax
colfections from the wages of
milfworkers, a1one, are estimated t.o
generate beLween $182,000 and
$l-89,000 in State tax revenue,

ACTION
ALTERNATIVE

B

AETION
AIJTERNATIVE

c
Direct
employment

142 1_08

Wages and
sa1ary $4 , 836 ,'7 OO $3 , 678, 500

Soutce: Montana Department of Revenue'
Trust Land Management
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depending on which alternative is
selected. Taxes on indirect wages
would add to this tax amount. Slnce
the StaLe revenue is sPent on
projects State-wide, the entire
SLate shares, in part, in the
benefits that result from the timber
safe. fn particular, Montana
schools benefit, additionallY bY
being able to use these revenues to
fund schools throughout the State.

Nonmarket fsgueE

Quantitative analyses of the
economic value of nonmarket benefits
and costs will not be Part of this
analysis becauge they do not
generate income for the urust,
although they do affect the welL-
being of Montana residents. Because
of Eheir effects, a short
gualitatiwe discussion of nonmarket
issues follows.
A brief description of Ehe
biological impacts is included in
order to identify areas where
economic values might be affected.
A more-detailed discussion of the
biological impacts is found in other
sections of the report.
t EnvLronmeatal Llodificatlons

The timber harvesting would modify
Lhe undisturbed development of the
forest and, as a result, would
affect both the short- and long-
term habitat and wildlife regimes.
How individuals value these
modifications is an empirical
question and may be viewed either
positively or negatively bY
different individuals. Modifying
the undisturbed development of the
areas would likely limit the use
of Lhe area by some sPecies of
wildlife in the short run and,
potentially, Iimit the use bY
other species in Ehe longer term.
Wildlife impacts from the logging
activities are ocpected to be
temporary and comparatively smaLl.
The estimation of the net social
benefit or loss of Ehese impacts
is an empirical issue thaL does

not directly affect the school
trust fund.

Human Use

The harvest area has been
historically used for recreational
purposes such as hiking, hunting,
and fishing. While the use of
these areas is likely to decline
or change during the period of
Iogging, long-term overall use of
the area is ocpected to remain
high. Some nonmarket uses are
unlikely to change. Fishing, for
example, should not be severely
affected by the logging since sMz
laws protect streams. The
aesthetics would be modified, and
while some individuals woul-d view
this as a loss, others may prefer
the more open forest that w6uld
result from the harvest. Visual
changes are minimized to the
extent practicable by limiting the
trees harvested in some areas and
by "sculpting cuts" to avoid
"unnatural" visual lines. Some
activities may be enhanced. For
instance the logged area may
enhance the habitat of some game
species and the increased use of
areas by those game species may
make the area more attractive to
hunters. As in the case of the
environmental modifications, Ehe
net social benefit or loss is an
empirical issue dependent on
individual values.

Social ImpactE

The area has a substantial
presence in the wood-processing
industry and, as a result, has
institutions established to handl-e
the social requirements associated
with this industry. The timber
sale is unlikely to add sufficient
pressures to these instituEions to
reguire their modification. A
high rate of emplolrment (1ow rate
of unemployment) is associated
with lower rates of crime,
domestic violence, alcohol,/drug
problems, and a healthier, more
satisfied community. To the
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extent that No-Action Alternative
A might contrlbute Lo
unemployment, the social imPact of
timber harvesting might be a
short-term negative social impact
on the communitY. ConverselY, to
the extent that the sale Provides
emplolrment, the short-Lerm impacL
would be positive.

e Roads

New roads would be constructed for
t.he sale(s) . Existing roads would
be improved to handle the logging
trucks and Provide transPort for
other equiPment, used in timber
harwesting. Expenditures for road
improvements are identified in
both alternatives as Part of the
cost of sale develoPment. Some

improvemenLs are also funded
through FI fees, as well as other
funds seL up for this Purpose. To
t'he extent that these expenditures
are spent 1ocal1Y, theY would
improve locaI economic conditj-ons.
A portion of the money would leave
the area and Provide income for
other areas of the State and
national economies. The culverts,
for example, maY come from
manufacturers outside of Montana;
however, most of Lhe road
improvement exPenditures would
remain in Montana.

r Population Impacts

Logging and milling activities
associated with the timber sale
are noL anticiPated to have anY
long-term impact on the population
of the regibn or the State of
Montana.

Underlying AEEumPtionE

Project-impact estimation and
analysis assumes thaE most of Lhe
economic impact associated with the
sales would take Place in the 3-
county area. The estimaLes are
intended for comparative purposes
and do not Purport to be the value
of the impacts in anY absolute
sense. StumPage Prices were
determined using the current

transaction equation modified by
professional judgrnent to reflect
current and local market condiEions
as much as possible.
The FI fee is for a program to
provide funding for forest
development and improvement, and is
collected from the logging company
as part of their bid. Activities
funded under the FI program include
site preparation, tree planting,
thinning, roadwork, and right-of-way
acquisition. The current FI fee for
the NWLO area is #52.25 per MBF.

Most of the economic impacts
associated with this sale are short
term. If no oLher trees were
available for harvesting after this
timber sa1e, the tendency would be
to reLurn to a lower leve1 of
economic activity. A short-term
impact that might occur as the local
economy contracLs might be an
increase in unemplo)ment as local
employers adjust to the lowered
production levels.
CUI4ALATIW EFFECTS

This sale would be part of the
annuaL harvest of timber from the
State of Montana forest trust lands.
The net revenue from this sale would
add to the trust fund. Annual trust
fund contributions have varied
widely over the years, because the
actual contribution to the trust, is
more a function of harwesEing than
of sa1es. Harvesting levels can
vary substantially over time; sales
tend to be more consisten!. TABLE
H-6 - ANNUAT RElr'ENUE FROM TMBER

HARWSTED FROM IfiOI'JrTANA TRUST I,ANDS
shows the annual revenue from
harvesting for the last 5 years.
The contribuLion to the trust fund
is afso affected by the annual costs
experienced by the Department for
program management, which varies
from year to year. DNRC should
continue to make annual
contributions to the trust from its
forest management program.
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TABTJE H-6 . ATINAAIJ REVENW FROM

TTMBER HARVESTED FROM MOYTANA TRUST
ITAIIDS

DNRC has a State-wide sustained-
yield annual harvest goal of 42.L64
MMBF. If timber from this project
is not sold, Lhis volume could come
from sales elsewhere; however, the
t,imber may be from other areas and
not benefit this region of the
State. Long-term deferrals of
harvesting from this forest would
impact harvest patterns, changing
both the region in which the Lrees
are harvested and the volumes taken.
This would impact other areas of the
State where these changes occur.

Year Harvest Revenue
200L $8, 524, 150
2 000 $L2,7LO,3LL
L999 $6 , 998 ,847
r998 $9,393,485
t997 s7,327,64L
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GOAT SQUEEZER TIMBER SALE PROJECT

A  AAA A   AA A  A

VVVVVV
INTRODUCTION

The Goat Squeezer Timber Sale
Project area currently experlences
moderate recreational use bY the
general public.
METHODS

The methodologies used to PortraY
the existing condition and determine
recreational impacts of the projecL
include determining the recreational
uses, approximate revenue, and Lhe
potential for conflict between
projecL activities and recreational
uses.

AI\TALYSIS AREA

The analysis area includes aI1
legaIly accessible lands within the
Goat Squeezer Timber SaIe Project
area (Goat Creek and Sgueezer Creek
watersheds) and the roads that would
be used to haul equipment and logs.

BXISTING COIIDITION

The coat Squeezer Timber Sale
Project area receives moderate
recreaLional use throughout the
year. The area is primarilY used
for berry picking, snowmobiling,
bicycling, fishing, hiking, hunting,
and some camping. The 4 main roads
that provide access to the Swan
MounLains include Goat Creek,
Squeezer Creek, Old Squeezer LooP,
and Center Loop roads.

TABI,E OF CONTENTS

Introduction .. ..... 1

Methods ..... 1

Analysis Area . .... 1

Existing Condition ..... 1

Alternative Effects .... ...,.,. 2
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There are currently 3 separate
outfitting Licenses: 1 for spring
black bear ($700.00 annually), L for
big game ($2,500.00 annually), and L

for mountain lion ($L,850.00
annually). The totaL annual return
on hunting outfitting is $5,150.00,
which, spread across Swan River
State Forest, is approximately
$0.13/acre. A1so, 6 river-outfitLer
licenses are available for fishing
on Swan River. The river outfitters
pay an annual fee of $200.00 each,
for a total return of $l-,200.00 a
year.
state lands are available for
nonmotorized recreational use to
anyone purchasing a General
Recreational Use License. Licenses
are not site specific and allow use
of all legally accessible State
lands; therefore, it is very
difficult, to determine the amount of
recreational use and income
resulting from the sale of licenses
for a specific area. From ,Ju1Y 1,
2000 to ,June 30 , 2OOL, the total
gross revenue to Ehe school trust
from General Recreational Use
Licenses was approximately $387, OL6.
There are approximately 5,t47,I72
acres of school trust land State-
wide (DNRC Annual Report 2001).
Therefore, the average gross revenue
is approximately $0.075/ acre
($387,016 divided by 5,r.47,l'72
acres) for the 2001 fiscal year.

Applying the Statewide average
revenue per acre to the SLate land
within the project area
(approximately L0,676 acres), the
lands produced an estimated revenue
of 5802.73 from General Recreational-
Use Licenses, assuming the project
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area receives an average amount of
paid recreational use.

ALTERNATIVE EFFECTS

DIRECT EFFECTS

. I)irect Weets qf.No-llctian'lllternatdoe./I to
Iiecreatdon

Recreational uses and revenue
would not change.

o l)irectffiecte of ./lctdon./Iltetnatiaet -B and
C toReota.tion

Harwesting activities may disturb
normal game-movement PatLerns,
which may affect hunLer success.
Short delays due to log hauling'
snowplowing, and road
conscruction maY inconvenience
snowmobilers, bicYclists, and
other recreationists' However,
recreational use and revenue
j-ncome from ouLfitting and
General RecreaLional Use Licenses
are noL extrlected to change with
the implemenLation of Lhis
proj ect .

The open-, restricted-, and
closed-road. status would not
change with the imPlementation of
this project.

TNDTRECT EFTECTS

. Indireet ffiectt of.No&ction "lllternatiae .11

tnlteatation
No change is anticiPated.

c Indhvetffiutt of"llction./Ilternatdoes B
and Ctolleueation

The amount of recreational- use
within the ProjecL area may
change. Recreational users may
use adjacent areas Lo avoid
harvesting and log-hauling
activities. Recreational use and
revenue income from outfitting
and Genera] Recreationaf Use
Licenses are not exPected to
change as this Project is
implemented.

CUMVI'ATIW EFFECTS

. Curttulatioe ffiecb qfillo-/Ictdon./Iltenaatioe
.AtoRcqeation

Some recreational users may be
reluctant to use roads within the
project area if roads continue to
deteriorate. However,
recreational use and revenue
income from outfitting and
General Recreational Use Licenses
are not expected to change.

o Cuntulatioe ffiecte qf./Ictdon "llltemathne B
and CtoBcctration

The combined harvesting and 1og-
hauling activities of this
project and Plum Creek Timber
Company projects within the
project area may displace
recreational use to adjacent
areas outside the project area.
A11 Levels of existing
recreational use on Swan River
State Forest are expected to
continue. Therefore, revenue
income from outfitting and
General Recreational Use Licenses
are not expected to change.

Page I-2 RecreaLion Analysis - Appendix I
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INTRODUCTION

Air quality could be affected bY
smoke from project-refated logging
slash and prescribed burning' Air
guality may also be affected by road
dust created from harvesting and
log-hauling activities .

METHODS

The methodologies used to analYze
effects to air gualitY include
estimating the location, amounL, and
timing of smoke and dust generated
by project-related activities.
AI{ALYSIS AREA

The analysis area for air qualitY
includes all of Lake CountY, which
is a part of Montana Airshed 2 as
defined by the Montana Airshed
Group.

EXISTING CONDITION

Currently, the project area
contributes very low levels of air
pollution into the analysis area or
loca1 population centers. Temporary
reductions to air gualitY from the
project area exist j.n the summer and
fall due to smoke generated from
prescribed burns and dust produced
by vehicles driving on dirt roads.
None of the ai-r-quality reductions
affect local population cenLers
beyond EPA standards. A11 burning
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activities by major burners comply
with emission leveIs authorized by
the Montana Airshed Group. The
project area is ouLside any of the
local impact zones, where addiLional
restrictions may be imposed to
proLect air quality.

AI,TERNATIVE EFFECTS

DTRECT EFFECTS

I)irect ffiectt S.No-il ction .'lI ltern atdae .,lI to
./Iir (hality
The existing condition would not
change.

Direct Qffecb Comman to .4ction -illtenlatiaec
B and Cto.llir qtelity
Postharvest burning would produce
smoke emissions; log hauling and
other projeet-related trafflc on
dirt roads would increase road
dust during dry periods. No
increase in emissions is expected
to exceed standards or impact
local population cenLers provided
that burning is completed within
the requirements imposed by the
MonEana Airshed Group and dust
abaLement is applied Lo roads
during dry periods.

INDIRECT EFFECTS

Indirvct Wects qfJlra-llction ./Ilternatioe "{ to
.4ir(fuality
The existing condition would not
change.

Inddrect ffiecb Comman to,'llction
.llltmwtdoes B and C to ./Iir (fuality

Since emissions are expected to
remain within the air-quality
standards, no indirecL effects to

GOAT SQUEEZER TIMBER SAIE PROJECT
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human health at local PoPulation
centers are anticiPated.

CUMALATIVE EFFECTS

. Cumulathte Qfficts ofJVo-llction ollltenta'tioe
fl to"llir QuaIitY

The existing condition would not
change.

. Cumulatiae Qffeck Common to 'iletion
"llltematiae.s B and C to./Iir QraIiW

AddiLional smoke Produced from
prescribed burning on adjacent
USFS, private industrlal
forestlands, and State school

trust lands would remain wiLhin
the standards for air qualitY, but
the cumulative effects during peak
burning periods could affect
individuafs with respiratory
il-lnesses at 1ocal population
centers for short durations. A11
known major burners operate under
the requirements of Lhe MonLana
Airshed Groups, which regulate the
amount of emissions produced
cumulatively by major burners.

Page J-2 Air Quality - Appendix J
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INTRODUC"ION

The public generally views the
project area while sightseeing. The
views of vegetation and topography
that are next to roads or trails are
known as foreground views. The
views of hillsides or drainages from
roads and traifs are known as
middleground views. The views of
horizons, mountain ranges, or
valleys are known as background
views. The existing condition and
the impacts to the current views are
presented from the perspect,ive of
these 3 viewing caLegories. The
foreground and middleground views
are discussed in regard to changes
in vegetaLion, Eoil-, and Limber
stands along roads. Background
views were analyzed based on the
openness of the proposed harvest
areas and the patt.erns of trees that
would be Left in those areas. The
analysis areas for the foreground
and middteground views are along
Goat Creek, Sgueezer Creek, Old
Squeezer Loop, and Center lrooP
roads. The analysis area for
background vi-ews is the central Swan
Range on the easL side of Swan River
State Forest, as viewed from Highway
83.
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EXISTING COIIDITION

Generally, foreground views along
open roads are lj.mited to 200 feet
and conEain views of open and dense
forest stands and openings caused by
posEharvest activities. Firewood
gaLhering and salvage logging have
caused some damage to live trees;
limbs and tops are scattered along
roads and ditches.
Middleground views are being able Lo
view 200 to 1,000 feet from a road
or trail and usually conslst of
hillsides or drainages. On State
ownership, areas that have been
harvested in the past range in size
from 10 to L50 acres and have a
dense cover of 6- to 4O-foot trees.
Plum Creek Timber Company Land has
been heavily harvested by using
widespread clearcut, seedLree, and
selecLive harvest methods.
I'ypically, these harvests have Left.
openings of hundreds of acres. The
harvest uniL boundaries usually
follow section Iines and apPear
harsh and unnaturally straighE.
Background views of the projecL area
are a collection of drainages and
ridges that make up a Portion of the
central Swan Range. The vegetation
is a mixture of dense mature forests
and past harvest uniLs. Past
harvest units range from having few
trees to dense retentions of mature
Lrees and abundant Lree
regenerat ion.

ts



ALTERNATIVE EFFECTS

DTRECT EFFECTS

. I)irect Wectc ofJlonilctian flItqnatioe,.lI to

"llectLctics
In the short term, shrubs and
trees would continue to grow along
the roads and limit views.

. I)irectffiectt of'llction.'Iltenmtiae B to
,flestltptice

Act.ion Alternative B util-izes a
variety of treatment methods,
which include commercial thinning'
group selection, sanitation,
seedLree, individual tree
selection, and shelterwood.
Treatments would aestheticallY
affect the harvest area bY:

- opening the view;
causing some damage to
vegetation;
creating logging slash;

- disturbing soil along skid
trails, landings, and while
consLructing new roads; and
creating landing Piles along
roads in the project area.

For the most part, foreground
views would be altered and have
fewer trees. In some areas,
treatments would allow for views
of the middleground. The
middleground views would aPpear
altered and have fewer trees. The
background views of Lhis
alternative woufd appear altered
and show a varietY of tree
spacings remaining on the
landscape. These units would be
visible from Highway 83.

. I)ireet.4ffeett of.llction'llltetnatiae C to
.,4Ieethetice

Action Alternative C is verY
similar to Action Al-ternative B.
Act.ion Alternative C woul-d utillze
a variety of treatment meLhods,
which incl-ude commercial thinning,
sanitation, shelterwood, seedLree,
and individual-tree sefection.
Treatments would aest.heticallY
affect the harvest area bY:

- opening the vlew;
causing some damage to
vegetation;
creating logging slash;

- disturbing soil along skid
trails, landings, and while
constructing new roads; and
creating landing piles along
roads in the project area.

The foreground views would be
altered and have fewer trees.
Some of these foreground views
would be visible from Highway 83.
In some areas LreaLments would
allow for views of the
middleground. The middleground
views would also appear altered
and have fewer trees.

TNDTRECT ESFECTS

Indirect Qffeete of,.No-.4lction "{Iternatiae ..AI b
.'lIettlrctics

Aesthetics woul-d not be lndirect]v
affected by this alternative.
Indirrct.Qffeck of ..llction..llltetnatioec,B and
C to.{ettltcticc

For units that would be treated bv
seedtree or group sel-ection
methods, the area treated would
appear similar to the resul-Ls of a
moderately severe fire. For the
oLher treaLment-type areas, the
trees remaining would appear
similar to the results of a 1ow-
intensity fire of mixed severity.
fn both situations, the species
retained may differ from t.he
species that would survive these
t)pes of f ires.

CT'MITLATTVE EFFECTS

The following effects of other
projects may occur in addition to
the direct and indirect effects of
this project:
r Natural processes on the

landscape, such as wlldfires,
windstorms, insect infestations,
and disease infections, would
continue Lo after lhe view over
time.

Page K-2 Aesthetics Analysls - Appendix K



In the short term, effecLs to the
view woufd be from present
activities, such as firewood
gathering and timber harvesting,
on adjacent Plum Creek Timber
Company lands and State ownership.

Salvage harvesting and firewood
gathering would alter foreground
views by damaging vegetation along
roads and l-eaving some debris on
road surfaces and in ditches. The
administration of salvage permits
by DNRC would keep roadside debrls

at a minimum. Middleground and
background viewing would remain
unaltered.

DNRC is planning other harvesting
projects in the areas of Napa,
Soup, and Cil1y creeks, which are
located north of the projecL area.
Currently, environmental documents
are being written and units are
being ehosen. Harvest units may
only affect foreground and,/or
middleground viewing in the area.
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Best Managenent Practices (BMPg)
Guidel-ines to direct forest
activities, such as logging and road
construction, for the protection of
soils and water guality.
Biodiversity
The variety of life and its
processes, including the variety of
living organisms, the genetic
differences among them, and the
communities and ecosystems where
they occur.

Eoard foot
144 cubic inches of wood that is
equi-valent to a piece of lumber 1-
inch thiek by 1 fooL wide by i- foot
long.
Canopy
The upper level of a forest
consisting of branches and Leaves of
the Laller trees.
Canopy cloaure
The percentage of a given area
covered by the crowns, or canopies,
of trees.
Cavity
A hollow excavated in trees by birds
or other animaLs. Cavities are used
for roosting and reproduction by
many bi-rds and mammals.

Centimeter
A distance equal to .3937 j.nch.

Conqrercial - thin harvesting
A harvest that cuts a portion of the
merchantable trees wi-thin a stand to
provide growing space for the trees
that are retained. For Ehe South
wood Timber Sale Project, thinning
woul-d reduce stand densities to
approximately 100 trees per acre.

X
E
4
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Acre-foot
A measure of water or sediment
volume equal to an amount of
materia] that, would cover L acre to
a depth of 1 fooL.

Action alternative
one of several ways of moving toward
the project objectives.
Adfluvial
A fish that out migrates to a lake
as a juvenile to sexually mature and
returns to natal- stream to spawn.

Adninistrative road use
Road use that is restricted to DNRC
personnel and contracLors for
purposes such as monitoring, forest
improvement, fire control, hazard
reduction, etc.
Airehed
An area defi-ned by a certain set of
air conditions; typically a mountain
valley where air movement is
constrained by natural conditions
such as topography.

Arneliorate
To make better,' improve.

Appropriate conditiong
Describes the set of forest
condiLions determined by DNRC to
best meet Lhe SFLMP objectives. The
4 main components useful for
describing an appropriate mix of
conditions are cover-t)pe
proportions, age-class
distributions, stand-structure
characteristics, and the sPatial
rel-ationships of stands (size,
shape, location, etc.); al} are
assessed across the l-andscape.

Background view
Views of distant horizons, mountain
ranges, or valleys from roads or
trails.

GOAT SQUEEZER TIMBER SALE PROJECT
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Compaction
The increase in soil density caused
by force exerted at the soil
surface, modifYing aeration and
nutrient availabilitY.
Connectivity
The quality, extent, or sLate of
being joined; unity; the opposite of
fragmentation.

eore area
See Security Habitat
bears).

(grizzlY

Cover
see HTDING COVER and/or THERMAL

covER.

CoarEe down woodY material
Dead trees within a forest stand
that have fallen and begun
decomposing on the forest floor.
Crown cover or crown closure
The percentage of a given area
covered by the crowrrs of Lrees.

CuI1
A Lree of such poor gualitY that it
has no merchantable value in terms
of the product being cut and
manufactured.

Cutting or harveet units
Areas of timber ProPosed for
harvesting.
Cr.rmulative effect
The impact on the envi-ronment that
results from the incremenEal impact
of the action when added to other
actlons. Cumulative imPacts can
also result. from individually minor
actions, but collectivelY theY maY

compound the effect of the acEions.

Direct effect
Effects on the environment that
occur at the same time and Place as
the initial cause or action.

Discounting
In economics, a method of accounting
for the value of moneY over time'
its ability to earn interest, so
that costs and benefits occurring at
different points in time are brought
to a common date for comParison.

Ditch relief
A method of draining water from roads
using ditches and a corrugated metal
pipe. The pipe is placed just under
the road surface.

Dominant tree
Those Lrees within a forest stand
that extend thei-r crowns above
surrounding trees and capture
sunlight from above and around the
crown.

Drain dip
A graded depression built into a road
to divert water and prevent soiL
erosion.
Ecosystem
An interaeting sysLem of living
organisms and the land and water that
make up their envj.ronment; the home
place of all living things, includi-ng
humans.

Bribeddeness
Embeddedness refers to the degree of
armour, or the tight consolidation of
substraLe.

Envirorurental ef fects
The impacts or effects of a Project
on the natural and human environment.

Equivatent clearcut area (ECA)
The total area within a watershed
where timber has been harvested,
including clearcuLs, Partial cuLs,
roads, and burns.

ALTowabLe ECA - The estimated
nudber of acres Ehat can be
clearcut before stream-channel
stability is affected.
Existing ECA - The number of
acres that have been PreviouslY
harvested taking inLo account
the degree of hydrologic
recovery that has occurred due
to revegetatj-on.

Remaining EcA -The calculated
amount of harvesting that may
occur wiLhout substantiallY
increasing the risk of causing
detrimental effects to stream-
channel stability.
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E:<cavaLor piling
The piling of logging residue
(slash) using an excavator.

Fire regimes
Describes the frequencY, tYPe, and
severity of witdfires. ExamPles
include: freguent, nonlethal
underburns ; mixed-severitY f ires;
and stand-replacement or lethal
burns.

Fluvial
A fish thaL outmigrates to a river
from its natal stream as a juvenile
Lo sexually mat.ure in the river, and
returns to its natal stream to
spawn.

Forage
All- browse and nonwoodY Plants
available to wildlife for grazj-ng.

Foreground view
The view immediatelY adjacent to a
road or traiL.
Foregt improvenent (Ff)
The establ-ishment and growing of
trees after a site has been
harvested. Associated activities
include:

siLe preparation, Planting,
survival checks, regeneration
surveys, and stand thinnings;
road mainLenance;
resource monitoring;
noxious weed management; and

right-of-way acquisilion on a
State forest.

Fragmentation (forest)
A reduction of connectivitY and an
increase in sharp stand edges
resulting when large contiguous
areas of forest with similar age and
structural characteristics are
interrupted through disturbances,
such as stand-replacement fires and
timber stand harvesti-nq.

Habitat
The place where a plant or animal
naturally or normaLly Ii-ves and
crrows.

Habitat tlpe
Land areas thaL would produce similar
plant communities if left undisturbed
for a long period of time.
Hazard reduction
?he abatement of a fire hazard by
processing logging residue with
methods such as separation, removal,
scaLtering, lopping, crushing, piling
and burning, broadcasL burning,
burying, and chipping.
Hiding cover
Vegetation capable of hiding 90
percenc of a standing adult mammal
from human view at a distance of 200
feet.
Historical forest condition
The condition of the forest prlor to
setLlement by Europeans.

Indirect effecEs
Secondary effects that occur in
locaLions other than the initial
action or significantly later in
time.
Inoculun
The material (spore) used to
introduce a disease in order Lo
immunize, cure, or experiment.

fntemediate treeg
Characteristics of certain tree
species that allow them Eo survive in
relatively 1ow- 1-ight conditions,
although they may noL thrive.
Interdj.eciplinary tea:n (ID Tea:n)
A team of resource specialists
brought together to analyze the
effects of a project on the
environment.

Landscape
An area of land wit,h interacting
ecosysEems.

Kairorrone
Chemicals emitted by a plant that act
as attractants to insects (ex. The
volatiles emitted by a root-diseased
tree that make them attractive to
bark beetles).
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KLloneter
A distance equal Lo 3,280.8 feet
or .62L mile.
McNeil Coring
McNeiI coring is a method used to
determine the size range of material
in streambed sPawning sites.
Meter
A distance equal to 39.37 j-nches.

Middleground view
The view that is 200 to l-,000 feeL
from a road or trail, usuallY
consisting of hillsides and
drainages.

Millimeter
A dlstance egual to .03937 inch.

Mitigation meaEure
An action or PolicY designed to
reduce or prevent detrimental-
afFaaf c

Multistoried Etands
Timber stands with 2 or more
distinct stories.
Nest site area (bald eagle)
The area in which human activltY or
development may stimulate the
abandonment of the breedj-ng area,
affect successful completion of the
nesting cycle, or reduce
productivity. It is either maPPed
for a specific nest, based on field
daEa, or, if that is imPossible, is
defined as the area within a %-mile
radius of aI1 nest sites in Ehe
breeding area that have been actlve
wiLhin the Past 5 Years.

No-action alternative
The option of maintaining the status
quo and continuing Present
management activities bY not
implementing the proposed project.

Nodal habitats
Waters which Provide migratorY
corridors, over wintering areas, or
other critical life historY
requirements.

Nonforested area
A naturally occurring area, (such as
a bog, natural meadow, avalanche
chute, and alpine areas) where Lrees
do not establish over the long term.

Old growth
Working definition - old growth as
defined by Green et a7.
Conceptual definition - The term o1d
growth is sometimes used to describe
the later, or older, stages of
natural development of forest stands.
characteristics associated with o1d-
growth generally include relatively
large o1d trees that contain a wide
variation in tree sizes, exhibit some
degree of a multi-storied structure,
have signs of decadence, such as rot
and spike-topped strucLure, and
contain standing large snags and
large down logs.
Old-growth network
A coflecEion of timber stands that
are seLected to meet a managemenl
strategy that would retain and
recruit 150+-year-old stands over the
long term (biodiversitY, wildlife,
the spatial arrangemenL of stands and
their relationship to landscAPe
patterns and processes) are elements
that are considered in the selection
of stands.

Overstory
The ]evel of the forest canoPY that
include the crowns of dominant,
codominant, and intermediate trees.
Patch
A discrete (individually distinct)
area of forest connected to other
discrete forest areas by relatively
narrow corridors; an ecosystem
el-ement (such as vegeLaLion) that is
relat j-vely homogeneous internally,
but differs from what surrounds it.
Potentiat neeting habitat (bald
eagle)
Sometimes referred Lo as 'suitabl-e
nesting habitat.', areas that have no
history of occupancy by breeding bald
eagles, but contain Potential to do
5U.



Project file
A public record of the analysis
process, including all documents
that form the basis for the Project
analysis. The project file for the
SouLh Wood Timber Sal-e Project EIS
is focated at the Swan River State
Forest headquarters office aL GoaL
Creek.

Redde
The spawning ground or nest of
various fish species.

Regeneration
The replacement of one forest stand
by another as a resul-t of natural
seeding, sprouting, plantingr or
other methods.

Relict
A scientific term used when talking
abouL trees left over from fires,
residuaf soif or geologic features,
etc.; something that has survived
destructive processes .

Resident
Pertaining Lo fish, resides and
reproduces in natal- stream.

Reeidual stand
Trees that remain standing following
any cutting operation.
Road-sonstruction activities
In general, "road-construction
activlties" refers to aIl- activities
conducted whiLe building new roads,
reconstruct.ing exist.ing roads, and
obfiterating roads. These
activities may include any or aLl of
the following:
- constructing road
- clearing righL-of -way
- excavatj-ng cut/fiLl material
- instalLing road surface and dit,ch

drainage features
- installing culverts at stream

crossrngs
- burning right-of-way slash
- hauling and installing borrow

maLerial
- blading and shaping road surfaces

Road improvements
Construction projects on an existing
road to improve the ease of Lravel,
safety, drainage, and water quality.
Saplings
Trees 1.0 inches to 4.0 inches in
dbh.

Sawtinber trees
Trees with a minimum dbh of 9 inches.

Searification
The mechanized gouging and ripping of
surface vegetati-on and lj-tter to
expose mineral soil and enhance the
establishment of natural
regeneration.
Scoping
The process of determining the extent
of the environmental assessment task.
Scoping includes public involvemenl
to learn which issues and concerns
should be addressed and the depth of
the assessment that will be required.
It also incLudes a review of other
factors such as 1aws, policj-es,
actions by other landowners, and
jurisdictions of oLher agencies LhaL
may affect the exLent of assessmenL
needed.

Security
For wild animals, the freedom from
the likelihood of displacement or
mortality due to human disturbance or
confrontation.
Security habitat (grizzLy bears)
An area of a minlmum of 2,500 acres
that is at leasL 0 .3 mil-es f rom
trails or roads with motorized
travel and high-intensity,
nonmotorized use during the
nondenning peri6d.
Seedlings
Live trees less than l-.0 inch dbh.

Seedtree harvesting
Removes alL trees from a sLand except
for 6 to 10 seed-bearing Lrees per
acre that are retained to provide a
seed source for stand reqeneration.

Sediment
Solid material-, mineral or organic,
that is suspended and transported or
deposited in bodi-es of water.
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Sediment yield
The amounL of sediment that is
carried to sLreams.

SeraI
Refers to a biotic community that is
in a develoPmental, transiLional
stage in ecological succession.

Shade intolerant
Describes tree species that
generally can onlY reProduce and
grow in the oPen or where the
oversLory is broken and all-ows
sufficient sunlight to penetrate.
Often these are seral- species that
get replaced by more shade-tolerant
species during succession. In Swan

River State Forest, shade-intolerant
species generally lnclude ponderosa
pine, western 1arch, Douglas-fir,
\n/estern white Pine, and lodgePole
pine.

Shade tolerant
Describes tree sPecies that can
reproduce and grow under the canopy
in poor sunlight conditions. These
species replace fess shade-tolerant
species during succession. In swan
River State Forest, shade-tolerant
species generally include subalpine
fir, grand fir, Douglas-fir,
Engelmann spruce, wesLern hemlock,
and western red cedar.

Sight diEtance
The distance at which 90 Percent of
an animal is hidden from view bY
vegetation.
Silviculture
The art and science of managing the
establishment, composition, and
growth of forests to accomPlish
specific objectives.
Site Preparation
A hand or mechanized manipulation of
a harvested site to enhance the
success of regeneration. Treatments
are intended Lo modifY the soil,
litter, and vegetation to create
microclimate conditions conducive to
t.he establ-ishment and growth of
desired species.

SIash
Branches, tops, and cu11 trees l-eft
on the ground following harvesting.

Snag
A standing dead
of a broken-off
provide feeding
for wildlife.

tree or lhe portion
Lree. Snags may
and/or nesting sites

Spur roads
Low-standard roads that are
constructed to meet minimum
requirements for harvestj-ng-related
traffic.
Stand
An aggregation of trees that are
sufficiently uniform in composition,
d9€, arrangemenL, and condition and
occupy a specific area that is
distinguishable from the adjoining
forest.
Stand density
Number of trees per acre.

Stocking
The area of a piece of land that is
now covered by Lrees i-s compared to
what could ideally grow on that same
area. The comparison is usuallY
expressed as a percent.

Stream gradient
The slope of a stream along its
course, usually e>rpressed in
percentage, indicating the amount of
drop per 100 feet.
Stunpage
The vafue of standing Erees in the
forest. Sometimes used to mean the
commercial value of standing trees.
SubEtrate ecoring
Rating of streambed particle sizes.

Succession
The natural series of replacement of
one planE (and animal) community by
another over time in the absence of
disturbance.

Suppressed
The conditlon of a tree
characLerized by a low-growth rate
and low vigor due to overcrowding
competition with overtopping trees.



Texbure
A term used in visual assessments
indicating dist.inctive or identifying
feaLures of Lhe landscape depending
on disLance.

Thermal cover
For white-Lailed deer, thermal cover
has 70 percent or more coniferous
canopy closure at least 20 feet above
t.he ground, generally requiring trees
t.o be 40 feet or taller. For elk and
mule deer, thermal cover has 50
percent or more coniferous canopy
closure at least 20 feet above the
ground, generally requirlng trees to
be 40 feet or taller.
Tl-siber -harves ting activi tiee
rn rlenara'l al'l the acLivitiesf rr YvI.v!gr,

conducted to facilitate timber
removal before, during, and after the
t.imber is removed. These activities
may include any or al1 of the
fo1-Iowing:

- felling standing trees and bucking
them into logs

- skidding logs to a landi-ng
- proeessing, sorting, and loading

Iogs at the landing
- hauling logs to a mill
- slashing and saniEizing residual

vegetation damaged during logglng
- machine piling logging slash
- burning logging slash
- scarifying, preParing the site as

a seedbed
- planting trees

Understory
The trees and other woody specles
growing under a, more-or-1ess,
continuous cover of branches and
foliage formed coll-ectively by the
overstory of adjacent. Lrees and other
woody growLh.

Uneven-aged stand
Various ages and sizes of trees
growing together on a uniform sj-te.

Ungulates
Hoofed mammals, such as mu]e deer,
white-tailed deer, e1k, and moose,
that are mostly herbivorous and many
are horned or antlered.
Vigor
The degree of health and growth of a
tree or stand.

ViEuaI sereening
The vegetation that obscures or
reduces the length of view of an
animal.
Watershed
The region or area drained by a river
or other body of water.

water yield
The average annual runoff for
particular watershed expressed
acre-feet..
water yieLd increase
An increase in average annual
over natural conditions due to
canopy removal.

1n

runoff
forest
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Robert Eickett,
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William Ensign

Jennifer Fererist,ein,/Rusty Harper
State Auditor's Office

Stan Fisher
SLate Representative

Thomas and Marillm Fitzmeyers

Dr. Kerry Foresman
University of Montana

Dorsey French

Donald Gee

Ted Geisey
Manager Forestry and Land Programs
Northwestern Land office

Lorel Gelineau

Randy Gordon

GLen Gray
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Northwestern Land Of f ice

Raymond Haera



Chuck Harris
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University of Montana
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Stuart Lewin

Advisor

Brian Long, InventorY Section
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Tony Nelson
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Patrick Rennie
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F.H. StoIEze Land and Lumber Company

Paddy Trusler
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Allen Wolf , Silviculture Supervisor
Northwestern Land Office
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DE]S

DNR(.

EA

EAC

ECA

EIS

EPA

FEIS

F]
FNF

FOGT

124 Permat
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Land Board
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PP
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SLI
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TMDL

USFS

USFWS

WLlDF

WWP

Interdisciplinary Team

T.ndnonala nino

Meter
Cubic mill-imeter
thousand board feet
Mixed conifer
Montana Codes Annotated
Montana Environmentaf
Policy Act
Mi- 1l- imeter
Mi111on Board Feet
Northern Continental Divide
E'a-q\/ql- cm

Nort.hwestern Land Offi ce
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State ForesL Land
Management Pl-an

Stand-level Inventory
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Service
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western urhi-te pine

Stream Preservation Act Permit
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Qual ity Standards

State Board of l,and Commissioners
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