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LOWER SOUTH FORK Ecosystem Analysis

Introduction

ANALYSIS OVERVIEW

Watershed analysis is ecosystem analysis at the
watershed scale; it is both an analysis and an in-
formation gathering process. The purpose is to
provide a means by which the watershed can be
understood as an ecological system and to de-
velop and document an understanding of the pro-
cesses and interactions occurring within. That is
the purpose of this analysis of the Lower South
Fork watershed (refer to Figure 0-1 Klamath Basin
and Lower South Fork Watershed Vicinity Map,
located on Page 0-3.

This analysis focuses on the issues and Key
Questions specifically identified for this water-
shed. They are assessed in terms of biological,
physical, and social importance. Some aspects
may include beneficial uses, vegetative patterns
and distribution, wind, fire, wildlife, migration
routes, dispersal habitat, human use patterns, and
the importance of vegetative corridors, streams,
and riparian corridors. The analysis also includes
an identification of management opportunities
which will provide background for the develop-
ment of management decisions in the future.

The analysis process is also used as a vehicle for
implementation of Forest planning direction. It is
an intermediate analysis between land manage-
ment planning and project planning. It is purely
an analysis step and does not involve National
Environmental Policy Act (NEPA) decisions. It
provides a means of refining the desired condition
of the watershed, given the Goals and Objectives,
Management Areas and Standards and Guide-
lines from the Forest Land and Resource Manage-
ment Plan (Forest Plan), current policy, and other
applicable State and Federal regulations.

The Forest Plan was updated in 1994 to reflect
direction contained in the Record of Decision
(ROD) for the Final Supplemental Environmental
Impact Statement on Management of Habitat for

JULY 1997

Late-Successional and Old-Growth Forest Related
Species Within the Range of the Northern Spotted
Owl (FSEIS), also known as the President’s
Northwest Forest Plan. There are six different
Management Areas contained within the Lower
South Fork analysis area: Wilderness, Special
Habitat (Late-Successional Reserve and Eagle/
Falcon), Riparian Reserves, Scenic/Recreational
Rivers, Partial Retention VQO, and General For-
est.

PROCESS AND DOCUMENT ORGANIZATION
The analysis was conducted by a core Forest
Ecosystem Analysis Team (FEAT) and an ex-
panded team of District resource specialists. Dur-
ing the analysis phase, participation and involve-
ment of other Federal agencies was encouraged.

Following is a summary of the six steps utilized in
conducting ecosystem analysis:

Step 1 - Characterization

Step 2 - Issues and Key Questions

Step 3 - Current Conditions

Step 4 - Reference Conditions

Step 5 - Interpretation

Step 6 - Recommendations

Step 1 - Characterization: The purpose
of this step is to place the watershed

in context within the river basin,
provinces, or a broader geographic

area. It briefly describes the

dominant physical, bioclogical,

and human dimension

features, characteristics,

and uses of the watershed.

Step 2 - Issues and Key
Questions: This step identi-
fies the variety of uses and
values associated with the
watershed. It focuses the
analysis on key elements of
the ecosystem that are most
relevant to the management
guestions, human values, or
resource conditions within the
watershed. Also involved in
this step is the formulation of

Page 0-1
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analysis questions using the indicators most com-
monly used to measure or interpret these ecosystem
elements.

Step 3 - Current Conditions: This step documents
the current range, distribution, and conditions of the
relevant ecosystem elements.

Step 4 - Reference Condition: Step 4 develops an
historic reference for comparison with current condi-
tions. This step explains how existing conditions from
Step 3 have changed over time as the result of human
influence and natural disturbances.

Step 5 - Interpretation: This step compares existing,
historical, and reference conditions of specific land-
scape elements, and explains significant differences,
similarities or trends, and their causes. Desired condi-
tions for each issue are discussed.

Step 6 - Recommendations: This step identifies
those management activities that could move the eco-
system towards management objectives or desired
conditions, as appropriate. Management Opportuni-
ties specified in Step 6 are expressed in general
terms; they identify what needs to be done and why,
but not how. This step ultimately provides the pur-
pose and need for implementation of individual
projects designed to achieve desired conditions.

Appendices A through | are included in support of in-
formation and findings contained within the analysis
and are as follows:

A - LMP Feedback

B - Cumulative Watershed Effects

C - Road Issues and Concerns, and Resource
Concerns

D - EUI Defined

E - Fire and Fuels

F - Endangered Species Act and Other Species
Considerations Questions and Answers

G - Numerical Listing of Roads and Their Status

H - Visual Condition Levels

- Timber Yield Calculations

The final portion of this document is the Map Packet
containing the majority of maps (Figures 1-1 through
6-4) referred to within the text of this analysis.

For ease of reading, common names for wildlife and
plant species have been used throughout the docu-
ment, for the most part.

As part of the process, an appendix was created for

feedback to the Forest Plan, e.g., changes in land al-
locations, refinements to existing data layers, etc.

CALLAHAN Ecosystem Analysis

MARCH 1997

Refer to Appendix A - LMP Feedback for details spe-
cific to the Lower South Fork analysis area. Refer-
ence to other appendices appear as appropriate
throughout the document.

RELATIONSHIP TO OTHER ANALYSES AND
PLANNING

As stated previously, this level of analysis occurs be-
tween the Forest Plan and project-level analysis. A
more detailed assessment is necessary for NEPA suf-
ficiency, therefore, individual project analyses will fo-
cus on site-specific issues and their potential effects.

The Lower South Fork Ecosystem Analysis provides
coverage for all remaining acreage not included in
previous analyses for the Salmon River Ranger Dis-
trict; see Figure 0-2 Completed Landscape Analyses,
located on Page 0-4 for a display of completed analy-
ses on the Forest.

INFORMATION AND DATA SOURCES

Data and information used in this analysis have come
from several different sources. The set of Klamath
National Forest Planning Map Layers, updated as ap-
propriate, and additional map layers and Ecological
Unit Inventory (EUI) data were the source for the fol-
lowing geographic information system (GIS) layers
which were used during the process; Watershed
Layer (with analysis area and subwatersheds delin-
eated), Geologic Layer (with rock types and geomor-
phic terranes), Digital Elevation Data Layer, Precipi-
tation Layer, Soils and Existing Vegetation Layer
(derived from EUI), Fire Layer (includes past fire pe-
rimeters, starts, and intensity), Stream Layer (water-
courses delineated to approximate the extent of an-
nual scour), Land Allocations (from Forest Plan), and
Roads Layer. From these data layers, information
such as fire hazard, current vegetation communities,
and Riparian Reserve vegetation were derived.

Additional non-GIS sources of information were incor-
porated into the analysis. Stream surveys and fisher-
ies habitat typing data were available for some
streams within the analysis area. Other information
was obtained from Forest planning documents, aerial
photo interpretation, County museum records, pub-
lished reports and papers, and also through personal
communications.

AN ITERATIVE PROCESS

Watershed analysis will be an ongoing process. The
initial analysis report will serve as a foundation onto
which new information will be added in the future. In
addition, the analysis process will continue to be re-
fined as new methods and strategies are developed
and applied.

Introduction
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Figure 0+ Klamath Basin and Lower South Fork Watershed Vicinity Map
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LOWER SOUTH FORK Ecosystem Analysis

Ste 1 - Characterization

This watershed includes the lower portion of the
South Fork of the Salmon River and its tributaries.
The upstream boundary occurs at the mouth of
Plummer Creek and the downstream boundary is
where the South Fork meets the North Fork at
Forks of Salmon; a distance of about 12 river
miles (see Figure 1-1 Base Map, contained in the
Map Packet located at the end of this document).
The two forks combine into the main stem of the
Salmon River which flows approximately 17 miles
to its confluence with the Klamath River. The
watershed encompasses about 67,000 acres; all
within Siskiyou County, California, the Klamath
Mountains Physiographic Province, and totally
within the boundaries of the Salmon River Ranger
District, Klamath National Forest.

The adjacent watersheds are the Upper South
Fork to the east, the North Fork Salmon River to
the north, Main Salmon to the west, and
watersheds in the Trinity River basin to the south.
Picayune and Blue Ridges bound the watershed
on the north with elevations reaching 6,000’ at
Blue Ridge Lookout. To the west and south the
watershed is bounded by the divide that separates
the Salmon River drainage from the Trinity River
drainage. This portion of the Salmon/Trinity
divide, southeast of Salmon Mountain and within
the Trinity Alps Wilderness, contains numerous
peaks with several approaching 7,000' in
elevation. The lowest point in the watershed is at
Forks of Salmon which lies at approximately
1,200" elevation.

This watershed will be analyzed based on
pertinent issues, current and historic conditions,
and will determine possible management
opportunities. A portion of the watershed (Negro,
Indian, and Black Bear drainages) was analyzed
in an earlier process, the Bear Country Landscape
Analysis, completed in 1993. Two focused
watershed analyses were completed for individual
projects within the watershed; one for the
Discovery Day Mine and one for the Eddy Blow-

JULY 1997
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Down Timber Sale. The completion of this
watershed analysis will finish the first round of
analyses for the Salmon River drainage, excluding
Wooley Creek.

The climate in the Lower South Fork watershed
can be characterized as montane mediterranean,
with cold wet winters and hot dry summers.
Average annual precipitation totals range from
about 40’ in the lower and eastern portions of the
watershed to 60+" in the western mountains. The
extreme western edge of the watershed is also
influenced by coastal marine air, and sometimes
experiences fog and high humidities that are not
found in other parts of the Salmon River drainage.
Winter precipitation is mostly rain at elevations
below 4,000' while snow and deep snowpacks are
typical above that elevation. However, this is
highly variable and dependent on the direction,
strength, and warmth of Pacific storms. Rain-on-
snow events are relatively common, and, if severe
enough, can cause flooding. Notable rain-on-
snow floods have occurred in 1955, 1964 (the
largest recorded flood), 1974, and in early 1997.
Spring streamflows are typically not as large as
mid-winter floods but high flows are sustained
over several weeks in those tributaries with
headwaters within the snowpack zone. Many
smaller streams are completely dry by lat
summer.

Three large drainages, Knownothing,
Methodist, and Plummer, flow into
the South Fork from the west and
south. Black Bear Creek is the
largest tributary to the South

Fork entering from the north.
Smaller tributaries include
McNeal, Negro, Indian, and
Matthews Creeks, and Henry
Bell, O’'Farrill, Hotelling,

and Jennings Gulches.

The landscape has a
diverse range of land-
forms, geology, and soil
types. Glaciated terrain
is relatively rare in the
Lower South Fork, when

Step 1 - Characterization



compared to the Upper South Fork and North Fork
watersheds. Only two glacial lakes are present,
located in the headwaters of West Fork Knownothing
Creek. There is also a relatively low percentage of
highly erosive granitic soils compared to the other
Salmon River watersheds. However there is a greater
concentration of dormant landslide terrane in this
watershed. The landscape contains widespread
areas of gentle to moderately steep terrain (0-65%
slope gradient) intermixed with steep mountain slopes
and inner gorges (>65% slope). Much of the gentler
terrain is dominated by dormant landslide deposits or
slump-earthflow terrain typically displaying bench-
slope and hummocky topography.

Vegetation in the watershed can be generalized as
Douglas-fir/evergreen hardwood below about 4,000
and mixed conifer to true fir at higher elevations.
Inclusions of other types (e.g., Brewer spruce, gray
pine) are also present. About 30,000 acres (about
45% of the watershed) have been significantly
disturbed within the last twenty years, resulting in a
large proportion of the watershed dominated by low
seral stages of grass/forb, shrubs, and conifer
seedling/saplings. This is primarily the result of two
large stand replacing wildfire events; one in 1977 and
another in 1987. The 1977 Hog Fire burned portions
of the watershed including all of Negro Creek,
stopping short of entering the Indian Creek drainage.
The fire also burned most of the Poverty Guich
drainage, a tributary to Knownothing Creek. The 1987
fires were even more severe. The Glasgow Fire,
which started just a mile east of Forks, rapidly
advanced eastward through the Negro Creek
drainage, then burned through all of Indian Creek and
a large portion the Black Bear Creek drainage. On the
north side of the river, only the Matthews Creek area
was not burned. South of the river, the Hotelling and
St. Clair fires started simultaneously from the same
lightning storm. The Hotelling Fire burned most of the
south half of the watershed except for the wilderness
and the lower elevations between Knownothing and
McNeal Creeks. The St. Clair Fire burned a small
portion of the wilderness east of Plummer Creek.

Because of fires there are few areas left with
undisturbed late/mature or old-growth conifer stands.
The largest amount exists in the lightly burned portion
of Knownothing Creek. Patches are also present in
parts of Methodist, Black Bear, Matthews, and
Plummer Creeks. These stands are comprised of
mixed species of conifers, primarily Douglas-fir but
including ponderosa and sugar pine, incense-cedar,
and white fir. Stand understories include several
hardwood species, such as live oak, black oak,
madrone, chinkapin, and tanoak. The westerly
portions of the watershed tend towards more pure
Douglas-fir and tanoak stands; the easternmost
stands of tanoak on the Klamath National Forest.
Gray pine is common along the river corridor, and the

LOWER SOUTH FORK Ecosystem Analysis
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northernmost extent of its range occurs in the
watershed, near O'Farrill Gulch. In the higher
elevations (5,000'+) conifer stand composition tends
more towards white and red fir, with several other,
more uncommon, species present. Among these are
mountain hemlock, western white pine, and Brewer
spruce. The largest known Brewer spruce is found in
the Granite Guich area. Other sensitive plants found
in the watershed are Siskiyou fireweed, Marble
Mountain catchfly, and Salmon Mountains wakerobin.

Pure stands of naturally occurring oaks; black, white,
and live, are present, primarily at lower elevations and
on south slopes. Matthews Creek has large patches
with others in Black Bear, Indian, O'Farrill, and along
the South Fork on south facing slopes. These areas
provide important wintering habitat for blacktail deer,
and occasionally Roosevelt elk which were
reintroduced into the upper South Fork. Oak
woodlands are important to numerous wildlife for their
yearly fall acorn crops.

After the fires, much of the lands with merchantable
timber were salvage logged, received some kind of
fuels treatment, and then were planted with conifer
seedlings. Many areas have received repeated
silvicultural treatments, either to reduce grass and
brush competition, or to replant failed plantations.
Currently, much of the watershed, about 20%, is at
various stages of reforestation, with some plantations
having trees ten feet tall or more. Some plantations
have been burned twice, and/or have had repeated
failures and treatments; a tremendous cost in funds
and manpower were expended to bring these lands
back into conifer vegetation.

Fuels exist in varying amounts over the landscape,
partially resultant of past logging or wildfires. The
natural buildup of fuels within green stands presents a
hazard, although underburning through some stands
during the 1977/87 fires reduced fuel loadings
temporarily. The effect of this underburning in various
areas was to kill some of the understory, particularly
hardwoods. These stems are now falling and
increasing fuel loadings significantly; especially
evident in Smith, Cody, and the lower portions of
Knownothing Creeks.

American Indians have lived in the landscape for
several thousands of years. The Konomihu Tribe
once inhabited the area; the Karuk and New River
Shasta still utilize the landscape today. Villages were
located near important food source areas by the river
and were utilized mainly during winter. A seasonal
migration of people occurred during spring to higher
elevations for the gathering and hunting of food.

Ninety-nine percent of the watershed is administered

by the Forest Service, only one percent is held as
private lands; including the Black Bear, Blue Ridge,

Step 1 - Characterization



and Godfrey Ranches. All having permanent
residents, with some being long time residents to the
river. These lands and other private parcels along the
South Fork were originally developed during the
mining heydays of the 1880s. Active gold mining still
occurs within the landscape, mostly placer along the
South Fork and Knownothing Creeks and lode mining
at the Discovery Day Mine.

Gold mining activities in the late 1880s created the
need for timber harvesting; during this era timber
harvesting was confined to the immediate needs of
the local population. As National demand for wood
products increased in the 1950s and '60s, extensive
harvesting began within this landscape. Harvest
methods used included clearcutting, overstory
removal, and partial cutting.

A few small communities exist within the watershed.
Forks of Salmon, which lies just north of the analysis
area, provides a post office, elementary school,
community hall, small store, Forest Service station,
and an improvised golf course. This historic town,
once a hub of gold mining activity, is now much
smaller. The historic Forks store recently burned
down. McNeal Creek, in the northwest corner of the
watershed, is the domestic water supply for the town.
Outside the watershed to the east lies Cecilville,
having a similar history and a current condition as that
of the Forks.

The majority of the watershed is roaded, including the
maintained County Road (1CO2, also referred to as
the Cecilville Road or Forest Highway 93) paralleling
the South Fork. Qutside wilderness, every drainage
has some roaded access. Only a few sections of land
lack a road, with some sections having several miles
of road contained within them. Picayune Ridge,
Hotelling Guich, and Horse Mountain areas are the
more roaded areas of the watershed. Some roads
and road extensions were built to facilitate salvage
logging after fires.

The landscape offers few employment opportunities to
either local residents or outside employers. Some
mining continues, most notably at the Discovery Day
Mine in Knownothing Creek. This mine is a key
employer for the area, offering jobs for 15-20 people.
There is little potential for timber harvest in the near
future in the watershed, as much of the land base is
within the burn, wilderness, or LSRs. Continuing
silvicultural treatments offer employment as tree
planting and various brush reduction techniques are
applied. A small amount of road and watershed
improvement work may also be present. Commercial
use of the South Fork is also present through rafting
and kayaking.

The Klamath National Forest Land and Resource
Management Plan (Forest Plan) has allocated all of

LOWER SOUTH FORK Ecosystem Analysis
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lands within the watershed with appropriate
Management Area designations, including Wilderness,
a Special Interest Area (SIA) within Wilderness,
Special Habitat for Late-Successional Reserves, Bald
Eagle and Peregrine Falcon, Riparian Reserves,
Designated and Recommended Scenic Rivers,
Designated and Recommended Recreational Rivers,
Partial Retention Visual Quality Obijectives, and
General Forest. The following Table 1-1 Management
Area Acreage, gives the acreage and percentage of
the watershed for each Management Area, based on
the most recent (6/97) approximation of boundaries.
These are displayed in Figure 1-2 Forest Plan
Management Areas, contained in the Map Packet
located at the end of this document.

Table 1-1 Mana ement Area Acrea e

MANAGEMENT AREA ACRES PERCENT

9,800

Partial Retention VQO

Trinity Alps Wilderness is the only designated
wilderness, occurring along the southern edge of the
watershed. Most of this Wilderness contains higher
elevation subalpine vegetation, but a significant
difference lies in Plummer Creek. Here the wilderness
boundary extends down to low elevations and to the
center of the South Fork; a variety of vegetation types
are found here, including grey pine. The grey pine in
this area has been designated as an SIA. This portion
of the wilderness is lightly used by humans. The
subalpine areas receive use from deer hunters in the
fall. A ridgetop trail extends through the area, but is
located on the Trinity watershed side. Lightly used
trails traverse Plummer Creek and areas to the Rock
Lake/Mullen Camp area.

Two Late-Successional Reserves (LSRs) are present
in the watershed. The Bowerman LSR (RC-346)
occupies the lightly burned portions of the Knownoth-
ing drainage and Hotelling Ridge, totaling near 6,300
acres. The western portion of the larger Eddy LSR
(RC-345) lies on the eastern edge of the watershed,
about 52,000+ acres.

A Special Habitat area is designated around a falcon
eyrie, and Riparian Reserves are designated around
streams, wetlands, and unstable areas. Riparian
Reserve boundaries are approximate based upon
available stream and unstable land mapping. Actual
Riparian Reserve boundaries will not be designated
until project activities have gone through the NEPA
process.

Step 1 - Characterization



Portions of the South Fork Salmon River are
designated as recreational or scenic segments of the
National Wild and Scenic River system. The entire
stretch is utilized by expert kayakers. The lower
portion, from the confluence with Methodist Creek, is
used by commercial and private use rafters.
Swimming and tubing are also popular in the summer,
especially at the more accessible holes; Matthews
Creek Campground is a particularly popular spot. The
remainder of the watershed is available for scheduled
timber harvest with differing visual quality objectives.

The Bowerman LSR contains four active spotted owl
territories and an additional territory just west of the
LSR boundary. Seven spotted owl territories are in
the Eddy LSR, either totally or partially within this
watershed. Two additional owl territories are present
in the watershed, both within the wilderness in
Plummer Creek.

A Special Habitat area is designated around a
peregrine falcon eyrie within Knownothing Creek
drainage. [t has been actively monitored for a number
of years and has a history of reproductive success.
Other wildlife species of note include at least six
known goshawk territories within the landscape; two
found in the last couple years. The Del Norte
salamander has been found in the Methodist Creek
drainage. There may be habitat for the Shasta
salamander in the adjacent Upper South Fork
watershed in the French Creek drainage, but no
habitat exists in the Lower South Fork. Fisher are the
most commonly seen large furbearer within the
landscape, seen in different vegetative types,
including portions of the burn. Marten have seldom
been seen; high quality habitat is limited to the higher
elevation true fir along the Salmon/Trinity divide.

The analysis area provides important habitat for
indigenous and introduced fish species. Indigenous
fish stocks include fall, winter, and summer-run
steelhead, spring and fall-run chinook salmon, coho
salmon, rainbow trout, Pacific lamprey, sturgeon,

LOWER SOUTH FORK Ecosystem Analysis
Page1-4

JULY 1997

dace, Klamath small scale sucker, and sculpin.
Introduced fish stocks include American shad, brown
trout, and eastern brook trout. Freshwater mussels
have been observed, however, no species information
is available.

Four stocks of anadromous fish within the Lower
South Fork are semelparous (i.e., die after spawning
once). These include the spring chinook salmon, fall
chinook salmon, coho salmon, and Pacific lamprey.
After spawning, nutrients from decomposing bodies
are released back into the system.

The South Fork of the Salmon River is an extremely
important refugia for the last remaining wild-run spring
chinook salmon in the Klamath River Basin. It is also
an important holding and spawning area for summer
steelhead.

Little is known about the distribution and abundance of
coho salmon in the Salmon River and its tributaries.
Evidence from direct observation surveys conducted
in the summers of 1988-92 indicate coho may be
utilizing Knownothing and Methodist Creeks. Due to
safety, weather, and observation conditions, Forest
Service biologists have not observed adult coho
spawning in the analysis area.

Indian, Black Bear, and Negro Creeks have small
steelhead runs of less than thirty pairs. Access to
Black Bear Creek for steelhead is provided by a step
pool ladder constructed in 1984. Knownothing and
Methodist Creeks provide habitat for steelhead trout
and chinook and coho salmon. Knownothing Creek
also provides habitat for Pacific lamprey. Plummer
Creek is also available to steelhead, but extensive
anadromous spawning ground surveys have not been
performed in this system. Anadromous fish access to
Matthews Creek is most likely blocked by a bedrock
falls near the main County Road FH-93. No extensive
anadromous surveys have been conducted in this
system.

Step 1 - Characterization
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Ste 2 - lssues and Key Questions

The following nine issues have been identified by
the Analysis Team and District Ranger: Water-
shed Processes, Riparian Areas, Aquatic
Dependent Species, Vegetative Biodiversity,
Fire and Fuels Organization, Terrestrial Wild-
life, Roads, Commercial Timber Outputs on
Public Lands, and Human Uses. A background
statement for each issue was developed to
provide the context of the issue and focus for the
analysis. Key Questions follow and are presented
for Steps 3, 4, and 5.

Other possible key questions concerning desired
conditions and recommendations are implied
rather than stated directly. The desired conditions
will be discussed under each issue in Step 5 and
recommendations are presented in Step 6.

" ISSUES AND KEY QUESTIONS "

WATERSHED PROCESSES- Watershed condi-
tions in the Lower South Fork were highly im-
pacted by fires in 1977 and '87 that burned a ma-
jority of the analysis area. Effects were variable
depending on subwatershed, though were gener-
ally less than in adjacent watersheds burned by
the same fires. These fire effects, combined with
impacts from roading and timber harvesting, led to
an Areas with Watershed Concerns (AWWCs)
designation for much of the watershed, as speci-
fied in the Forest Plan. This analysis will discuss
hydrologic and erosion processes, reevaluate cu-
mulative watershed effects, and make future man-
agement recommendations for the watershed.

STEP 3 - CURRENT CONDITIONS
1-What are the dominant hydrologic and erosional
characteristics and processes in the watershed?

2- What parts of the watershed are considered
Areas with Watershed Concerns (AWWGCs) in the
Forest Plan and what additional areas will be
evaluated in this process? What parameters are
used to make this determination?
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STEP 4 - REFERENCE CONDITIONS

1- What were historical (pre-Euro-American settle-
ment) and reference erosion rates, and what
disturbances affected them?

STEP 5 - INTERPRETATION

1- Are there changes between current and
reference/historical erosion rates and what are
their causes?

2- What are the hydrologic/erosional concerns in
the watershed and what management strategies
should be used for each subwatershed to
minimize impacts from watershed processes?

3- Which subwatersheds should be considered
Areas with Watershed Concerns, when will they
be considered recovered, and how can recovery
be promoted?

4- What are the trends for watershed processes in
this watershed?

RIPARIAN AREAS - The 1977 and '87 fires
adversely impacted riparian areas in the
watershed, particularly along streams north of the
South Fork Salmon between Forks and Black
Bear Creek. Additional riparian area damage
from future fires is a concern, especially in

the Knownothing drainage. Instream

conditions are of concern as well as

conditions of streamside vegetation.

Riparian areas on National Forest

lands are included within Riparian

Reserves, a land allocation

where riparian-dependent

resources receive primary

emphasis. This analysis

will discuss current and

reference conditions of

riparian areas and make

recommendations for

future Riparian Reserve

management

STEP 3 -

CURRENT CONDITIONS
1- What are the current
vegetative conditions of
the riparian areas?

Step 2 - Issues and Key Questions



2- What are the current stream channel characteristics
and aquatic species habitat conditions?

3- What are the water quality, quantity, and beneficial-
use conditions of streams within the analysis area?

4- What is the extent of interim Riparian Reserves,
how are they defined, and what is the vegetative con-
dition within the Riparian Reserves?

STEP 4 - REFERENCE CONDITIONS
1- What are the historic and reference riparian condi-
tions in the watershed?

STEP 5 - INTERPRETATION

1- What are the natural and human causes of change
between historical/reference and current riparian area
conditions?

2- How do the current riparian habitats compare to op-
timum habitats?

3- How should Riparian Reserves be delineated on-
the-ground and how will final Riparian Reserves com-
pare to the estimates used for this analysis?

4- What is the role of Riparian Reserves for terrestrial
wildlife habitat and connectivity?

5- What activities are appropriate in the different types
of Riparian Reserves?

6- What are the trends for riparian areas in the water-
shed?

AQUATIC DEPENDENT SPECIES - The South Fork
Salmon River and its’ tributaries are very important
anadromous salmonid (salmon and steelhead) spawn-
ing and rearing areas. Several of these fish species
are considered at-risk and may be placed on the Fed-
eral Endangered Species list. Also residing in the wa-
ters of the Lower South Fork are other, less studied
fish species and some aquatic dependent amphibians
and reptiles. This analysis will describe the current
status of aquatic dependent species, as compared to
historic populations, describe their trends, and de-
scribe maintenance, protection, and recovery needs of
species at-risk.

STEP 3 - CURRENT CONDITIONS
1- What is the distribution and population size of
anadromous and resident salmonids?

2- What aquatic/riparian dependent species are iden-
tified as at-risk?

STEP 4 - REFERENCE CONDITIONS
1- What were the population distributions and sizes of
aquatic dependent species?
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STEP 5 - INTERPRETATION
1- What are the natural and human causes of change
between historical/reference and current species dis-
tribution and population sizes?

2- What areas are critical for maintenance, protection,
and recovery for at-risk species?

3- What are the population trends for aquatic depen-
dent species in the watershed?

VEGETATIVE BIODIVERSITY - Due to the occur-
rence of large fires in 1977 and 1987, a large propor-
tion of the watershed is in early-seral vegetation. Both
natural stands and plantations include large amounts
of grass and brush. The hot dry summers, multiple
fire starts during thunder storms, and steep topogra-
phy put these large blocks of early-seral vegetation at
risk to intense wildfire. A strategy needs to be devel-
oped to identify which areas can affordably and ef-
fectively be treated, which areas can be protected,
and which areas would be best left alone. Without
implementing such a strategy, fire disturbances are
expected to increase early-seral patch sizes in the wa-
tershed.

Areas of this watershed have been allocated as Late-
Successional Reserves (LSRs) to provide habitat for
late-successional wildlife species, specifically the
northern spotted owl. Currently the late-successional
habitat is highly fragmented, leaving the Bowerman
LSR isolated from the rest of late-successional habitat
in the watershed. Existing pockets of late-
successional habitat may be at risk of being lost to
wildfire due to increased tree mortality and adjacency
to volatile vegetation communities. These older
stands are important in providing structural diversity in
the watershed. This analysis will evaluate the current
condition of late-successional habitat in the LSRs and
across the watershed and make recommendations for
providing and sustaining late-successional habitat.
The analysis will also assess the existing condition of
late-successional connectivity and recommend ways
to provide connectivity of late-successional habitat
across the watershed and to adjacent watersheds.

STEP 3 - CURRENT CONDITIONS

1- What are the current vegetation communities found
in the watershed, what is their distribution, and what
vegetation communities are capable of providing late-
successional habitat?

2- What are the current seral stage distributions and
stand densities found in the watershed?

3- How much of the watershed is currently late-

successional habitat and how much is dispersal habi-
tat for late-successional species?

Step 2 - Issues and Key Questions



4- What disturbance regimes are impacting the veg-
etation in the watershed?

5- What are the current wildfire risks (potential ignition
sources) and fire behavior potentials found in the wa-
tershed?

STEP 4 - REFERENCE CONDITIONS

1- What was the historic distribution and pattern of
vegetation in the watershed; including late-succes-
sional and dispersal habitats?

2- What were the historic disturbance regimes?

STEP 5 - INTERPRETATION

1- How have the vegetation communities changed
over time and what have been the agents of change;
including amounts and distribution of late-succes-
sional habitats?

2- Where are large areas at risk from catastrophic
disturbance and what areas should provide the focus
for treatment or protection?

3- What are the trends based on vegetation com-
munities, site classes, and land allocations; including
late-successional habitats and connectivity?

FIRE & FUELS ORGANIZATION - The Lower South
Fork watershed has been highly impacted by fire. De-
veloping vegetative conditions that are resilient to
wildfire has been identified as being important for this
watershed. Developing these conditions is labor in-
tensive and will require a large and highly skilled orga-
nization. This analysis will compare current and past
fire and fuels organizations with the fuels treatment
and fire suppression needs of the watershed. The
analysis will attempt to identify an organization ca-
pable of meeting both the demands for increased fuels
treatment and for effective fire suppression and pre-
vention. Some added considerations include areas
with high concentrations of fuels need to be invento-
ried and evaluated for viability of treatment. [solated
residences and micro-communities are found in the
watershed that are difficult to protect from fire and add
a risk of human ignited fires. Recreational uses within
the watershed are on the increase also adding more
risk of human ignited fires.

STEP 3 - CURRENT CONDITIONS
1- What is the current organization for fire suppression
and fuels treatment and their abilities?

2- What are the differences between fire suppression
forces used in the LMP and the forces currently avail-
able?

3- What are current costs for fuels treatment (under-
burning) and for fire suppression in the watershed?
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STEP 4 - REFERENCE CONDITIONS
1- What has been the history of fire suppression and
fuels treatment in the watershed?

STEP 5 - INTERPRETATION

1- Can the current organization feasibly treat and/or
protect all the areas within the watershed needing
treatment and/or protection; if not, what would be the
organizational needs?

TERRESTRIAL WILDLIFE - The Lower South Fork
watershed is home to many wildlife species. These
include Threatened and Endangered species; bald
eagle, spotted owl, and peregrine falcon, Forest Ser-
vice sensitive; goshawk, marten and fisher, species of
special interest; deer and elk, and survey and manage
species from the Forest Plan. The distribution and
condition of the habitat for these species can have im-
plications for management activities in the watershed.
This analysis will evaluate the habitats for these spe-
cies and recommend strategies to provide and main-
tain these habitats over time.

STEP 3 - CURRENT CONDITIONS
1- What wildlife species will be discussed in detail in
this analysis?

2- For each of the Management Indicator Species,
what are the habitat needs, and where and how much
of this habitat is in the watershed?

STEP 4 - REFERENCE CONDITIONS
1- What was the historic distribution of habitats for the
identified species?

STEP 5 - INTERPRETATION
1- For these habitats, what has changed from historic
to present and what have been the agents of change?

2- What are the future trends for these habitats?
3- What are the desired conditions for these habitats?

ROADS - The original road system was developed to
provide access to area gold mines, and later extended
for timber sales. An extensive road system now pro-
vides access to many parts of the watershed. The
road system is used for a variety of human uses such
as timber and fire management, recreation, access to
wilderness trailheads, hunting, woodcutting, sightsee-
ing, etc., while causing some resource impacts to
streams, riparian areas, and wildlife. A declining road
management budget has decreased road mainte-
nance. This analysis will identify current road system
uses, impacts, and resource concerns, and provide
the basis for a travel and access management plan.

STEP 3 - CURRENT CONDITIONS

1- What are the current conditions and uses of roads
within the watershed?

Step 2 - Issues and Key Questions



STEP 4 - REFERENCE CONDITIONS
1- Why and how was the road system developed?

STEP 5 - INTERPRETATION
1- How have road uses changed from the past and
why?

2. What resource and social concerns exist with the
current road system?

3- What are future trends in road uses, needs, and
management?

COMMERCIAL TIMBER OUTPUTS ON PUBLIC
LANDS - Timber harvest has been an important prac-
tice on the public lands in the watershed. Significant
logging began in this area during the early 1960s.
Peaks of salvage logging occurred in the late '70s fol-
lowing the Hog Fire and in the late '80s following the
Glasgow and Hotelling Fires. The Forest Plan pre-
scribes sustainable timber harvest on available lands
using an ecosystem management approach. This
analysis will take into account our current understand-
ing of ecosystem needs to predict future timber yields
in this watershed. It will refine Forest Plan estimates
of available lands, and make recommendations for
timber outputs.

STEP 3 - CURRENT CONDITIONS

1- What are the capable, available, and suitable
lands, potential timber harvest volumes, and growth
rates?

STEP 4 - REFERENCE CONDITIONS
1- What, where, and how was timber historically har-
vested in the watershed?

STEP 5 - INTERPRETATION

1- How do Forest Plan estimates for capable, avail-
able, and suitable lands compare to those recom-
mended in this analysis?

2- What future trends affect timber management in the
watershed?
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HUMAN USES - The watershed has a rich cultural
heritage, both from American Indians and pioneering
Euro-Americans. Currently the watershed has a diver-
sity of land uses including residential, mining, firewood
and mushroom collection, and recreational. Local
residents have taken an interest in public land man-
agement activities. This analysis will discuss impor-
tant heritage resources, other commodities, recre-
ational activities, and community interest/involvement,
and will recommend ways to enhance or protect these
uses.

STEP 3 - CURRENT CONDITIONS
1- What heritage resources exist within the water-
shed?

2- What other commodities are utilized in the water-
shed?

3- What are the primary recreational uses in the wa-
tershed?

4- What is the community’s interest/involvement in
public lands management?

STEP 4 - REFERENCE CONDITIONS
1- What were prehistoric and historic land uses within
the watershed?

STEP 5 - INTERPRETATION
1- What types of heritage resources and/or uses influ-
ence current forest management?

2- How have other commodity uses changed from the
past and what are their trends?

3- How have recreation uses changed from the past
and what are their trends?

4- How has community interest/involvement changed

from the past and what is likely to change in the fu-
ture?

Step 2 - Issues and Key Questions



Ste 3 - Current Conditions

INTRODUCTION - This step describes the current
range, distribution, and condition of ecosystem ele-
ments. It is organized by Issue as presented in
Step 2 and answers Key Questions identified for
each issue of this step.

WATERSHED PROCESSES

Key Question 1- What are the dominant hydro-
logic and erosional characteristics and pro-
cesses in the watershed?

The hydrologic characteristics of the watershed are
defined by climate and topography. Most precipita-
tion falls between October and March; mostly as
snow above about 5,500’ elevation and as rain be-
low 3,500". Deep snowpacks accumulate in the
high mountains of the southern and northeastern
parts of the watershed, generally above 5,500'.
Between 3,500’ and 5,500' is a transitional snow
zone where snow typically accumulates to some
depth but can be partially or completely melted by
mid-winter rains. The lower elevations along the
South Fork Salmon River have less total precipita-
tion than the high country, although precipitation is
higher in the western low elevation areas than the
eastern low elevations. Some snow accumulation
may occur in winter as low as the Forks of Salmon
but it generally melts within a few days at this el-
evation.

Peak stream flows typically occur between Novem-
ber and March, although sustained high flows last
into June. The majority of peak flows and floods in
this landscape are caused by rain-on-snow storms
where warm winter rains melt accumulated
snow, adding snowmelt to rainfall runoff. Rain-on-
snow events can occur on all elevations throughout
the watershed but are most common in the transi-
tional snow zone. Forest openings, either natural,
or from timber harvest, roads, or fire allow greater
snow accumulations, faster melt rates, and an in-
crease in flood damage during rain-on-snow
storms. Sustained high flows occur in spring
from melting snowpacks.

LOWER SOUTH FORK Ecosystem Analysis
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Because of the higher elevations in the Upper
South Fork watershed, snowmelt stream flows re-
main high in the South Fork Salmon after the
Lower South Fork tributaries have dropped to sum-
mertime flows. The South Fork Salmon and large
tributaries have low flows by late summer, com-
pared to winter and spring stream flow, but remain
perennial and provide connected habitat for fish.
Many headwater streams become intermittent or
completely dry by late summer.

Summer thunderstorms are occasionally heavy
enough to cause localized flooding. Thunderstorm
induced flows are typically flashy, lasting from a
few hours to a few days, and are often quite
muddy. Summer showers contribute a very small
proportion of annual stream flow but, due to heavy
runoff induced erosion and channel scour, can con-
tribute a significant amount of sediment to the
stream system.

The erosional characteristics of the watershed are
influenced by rock types and landforms. The geol-
ogy and geomorphology of the watershed, like the
rest of the Klamath Mountains, is a complex of in-
trusions, contact and shear zones, large dormant
slides, moderate to steep mountain slopes, inner
gorges, glacial deposits, and stream terraces.

Over twenty distinct rock types have

been identified by various geologic surveys

with more complexity than can be easily

described in this document. For simpli-

city, the lithology of the watershed is

combined into four types for this

analysis; granitic rocks, ultramafic

bedrock, hard, competent

metamorphic bedrock,

and weak, slide-prone

metamorphic bedrock

(see Figure 3-1 Simpli-

fied Lithology, contained

in the Map Packet

located at the end

of this document).
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The following Table 3-1 Subwatershed Acreage and
Percentage of Bedrock Types, displays acreage and
percentage of bedrock type by subwatershed. Figure
3-2 Subwatersheds and Forest Plan Areas with Wa-
tershed Concerns, contained in the Map Packet lo-
cated at the end of this document, shows the subwa-
tersheds in the analysis area.

Table 3-1 Subwatershed Acreage and Percentage
of Bedrock Types

Total Percent | Percent c:;r;;.eetn;nt SIzg-‘::tne
Subwatershed | ¢ Se'f,','o'ﬂ',’( U&:ﬂﬂc Metamorphic | Metamorphic

Bedrock Bedrock

Plummer 9,140 7 23 68 2
Jennings 7,710 1 16 79 4
Matthews 4,610 3 2 95 0
Black Bear 9,250 5 1 69 25
Indian 3,290 0 11 20 69
Methodist 8,070 3 16 50 3
Negro 6,550 1 3 1 67
Knownolhing 14,540 21 0 1 78
McNeal 3,460 11 0 33 56
Total/Average | 66,620 7 1 44 38

The granitic rock types in this watershed are com-
posed of granodiorite and diorite. They comprise
about 5,000 acres (seven percent of the watershed) in
small bodies across the watershed. Diorite and gra-
nodiorite form sandy, easily eroded soil when deeply
weathered, typically referred to as granitic soil.
Deeply weathered granitic soil is susceptible to greatly
accelerated surface erosion, channel erosion, and
shallow debris sliding when vegetative and surface
cover is disturbed or removed. Granitic bedrock also
forms a few isolated hard rock outcrops in the Lower
South Fork watershed in locations exposed by glacial
scour.

The ultramafic rock types include serpentine and peri-
dotite. In general, the ultramafic sites are poorly veg-
etated due to nutrient deficiencies inherent in the rock.
The ultramafic type varies from exposed, soft serpen-
tine bedrock with very little vegetation to rocky peridot-
ite that supports open stands of Jeffery pine or mixed
conifer. Ultramafic soils are often prone to deep-
seated landsliding although landslides seem to be
most common along contact zones between ultramafic
and metamorphic rock types in the Lower South Fork
watershed. In total, the ultramafic type comprises
about 7,200 acres, 11% of the watershed, occurring in
bands or as isolated blocks within predominately
metamorphic terranes.

The competent metamorphic bedrock comprises
about 29,100 acres, 44% of the watershed. These
rock types can form deep soils, but shallow, rocky
soils are most common. Deep-seated or shallow land-
slides can occur in this type but in general, all types of
erosion are of less concern in this type than in the
other bedrock types.

LOWER SOUTH FORK Ecosystem Analysis

Slide-prone metamorphic rock types occupy about
25,400 acres, 38% of the landscape. These rock
types often form deep soils subject to deep-seated
landslides, debris slides, and channel erosion. The
landforms in this type are dominated by large, deep-
seated, dormant landslides on gentle but irregular
slopes. Steep slopes and rock outcrops are also
found but are not as common as in the competent
metamorphic bedrock type.

The landforms across the watershed consist of shal-
low to deeply weathered soils on steep to gentle
mountain sideslopes or dormant landslide terrane. In-
ner gorges dissect the slopes along nearly all the
streams. Near the river, the terrain is mostly steep,
rocky gorges carved by the South Fork Salmon River
and its tributaries but there are some stream terrace
and flood plain deposits. The high elevations in the
watershed have undergone glacial scour and deposi-
tion during the last ice age although not nearly as ex-
tensive as in adjacent watersheds. There are some
steep, rocky, glacier carved mountain slopes, two gla-
cial lakes, and sloped valleys of glacial deposits.

The geology and geomorphology are combined into
several distinct geomorphic terranes having similar
characteristics. These are active slides, dormant,
deep-seated landslides, granitic mountain slopes,
non-granitic mountain slopes, inner gorges, debris ba-
sins, and glacial till, moraines, and alluvial terraces.
Table 3-2 Percentage of Geomorphic Terranes by
Subwatershed, displays the percentage of each geo-
morphic terrane that comprise the nine subwatersheds
in the Lower South Fork watershed, except for active
landslides which comprises one percent or less of
each subwatershed. Figure 3-3 Geomorphic Ter-
ranes, contained in the Map Packet located at the
end of this document, shows the locations of the geo-
morphic terranes.
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Table 3-2 Percentage of Geomorphic Terranes by
Subwatershed
% Dormant % _ % qu]- % 9% o
Subwatershed | Deep- | Granitic| Graniic | \one. | pepyris | Glacial
Seated | Min. | Min. | gy00 | Basin | Terace
Landslides | Slopes | Slopes
Plummer 12 5 63 13 <1 6
Jennings 30 <1 50 18 0 1
Matthews 15 1 68 15 0 <1
Black Bear 16 4 65 14 <1 0
Indian 49 0 37 14 0 0
Methodist 20 2 57 17 2 2
Negro 36 1 46 17 0 0
Knownothing 20 14 45 18 <1 2
McNeal 40 7 34 18 0 0
Average 23 5 53 16 <1 2

Active landslides occur as small, scattered patches on
slopes throughout the watershed. Active landslides
can be one of two basic forms; shallow debris slides
or deep-seated flows. Shallow landslides are charac-
terized by bare ground on steep slopes resulting from
recent slide activity. These are usually small in area
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(less than a couple acres) but have usually had major
downstream effects when they were activated. Deep-
seated flows are more difficult to recognize, character-
ized by cracks in the ground and leaning trees rather
than large areas of exposed soil. The deep-seated
flows are often larger in area than shallow debris
slides (up to several tens of acres) but the landslide
material is not all contributed to streams at one time.
Deep-seated flows are often combined with debris
slides in complex masses. Active landslides are very
prone to additional landsliding given some future rain-
storm and several active slides were reactivated dur-
ing the winter, 1997 flood.

The dormant, deep-seated landslide terrane com-
prises a large proportion of the Lower South Fork wa-
tershed. This terrane type is composed of large and
small masses throughout the watershed although the
Indian, McNeal, Negro, and Jennings subwatersheds
contain the highest percentages of this type. Dormant
landslide terrane is a complex of deep-seated slump
and earthflow-type landslides that have been active
over the last few thousand years. The landform is
characterized by irregular but generally gentle slopes
with indistinct small streamcourses. Large scale,
deep-seated landslides can be activated during heavy
rainfall years or a wet period of years. Toe zone ar-
eas often contain shallow debris slides and flows that
deliver large quantities of sediment into adjacent
streams. Sediment delivery to streams from dormant
landslides can be high, even if fully vegetated and can
be increased following wildfire, timber harvest, or road
construction.

Granitic mountain slopes occur in small, localized ar-
eas throughout the watershed. The largest area of
granitic slopes in this landscape occurs in the Bower-
man Peak area between the East and West Fork of
Knownothing Creek. Debris sliding and debris scour
occur under pristine conditions but at a lower rate than
in dormant landslide terrane. However, granitic moun-
tain slopes are very sensitive to disturbances that re-
move soil cover, decrease rooting strength, and in-
crease runoff. Debris sliding and erosion are greatly
increased following disturbance such as fire, timber
harvest, or road construction, especially on steep
slopes.

Non-granitic mountain slopes are the most common
geomorphic type in the watershed. They are much
less sensitive to disturbance than granitic mountain
slopes and less susceptible to landsliding than dor-
mant landslide terrane.

Inner gorges are found along streams in all parts of
the watershed. They have naturally high debris sliding
rates, especially in unconsolidated soils within dor-
mant landslides and glacial/terrace deposits. Inner
gorges in granitic soils are sensitive to disturbance
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and have very high disturbance associated debris
slide rates.

Debris basins occur in the steep mountain slopes near .
Youngs Peak and Horse Mountain. They occupy only
a small percentage of the Lower South Fork water-
shed with the greatest concentration in the Methodist
Creek drainage. Debris basins are more susceptible
to landsliding than adjacent mountain slopes.

Glacial and terrace deposits are uncommon in this wa-
tershed although some glacial deposits occur in the
Trinity Alps Wilderness and small terraces occur along
the South Fork Salmon River. This terrane type is not
particularly susceptible to landsliding and erosion with
some exceptions. Inner gorges that cut through these
deposits are very unstable with narrow, deep gorges
and raw banks. Glacial deposits formed mostly from
granitic parent material are susceptible to disturbance
related erosion similar to granitic mountain slopes.

Debris sliding, surface erosion, and channel erosion
all contribute sediment to streams and impact down-
stream beneficial uses. Debris slides and flows typi-
cally occur with exceptionally heavy, warm winter
rains and rain-on-snow events. Storm flows with a
recurrence interval of ten years or greater (storms not
likely to occur but once every ten or more years) are
generally needed to trigger debris slides. Summer
thunderstorms are sometimes capable of causing
floods in small streams, triggering debris slides and
torrents. Flooding with debris torrents can have major
impacts on channel morphology and riparian vegeta-
tion.

Surface erosion occurs much more frequently than
landsliding, typically several times each year during
storms not necessarily intense enough to trigger de-
bris slides. Surface erosion rates are low when soils
are covered by duff, litter, and vegetation but in-
creases when the soil cover is removed by distur-
bances such as wildfire, road construction, logging,
and fuel treatment. Granitic soils have the greatest
increases in erosion following disturbance.

Channel erosion is mostly associated with high flows,
especially winter floods. Channel downcutting and
bank sloughing occur particularly in the steep gradient
streams lacking bedrock banks and streambeds. The
lower gradient streams can have downcutting, deposi-
tion, or lateral movement. Stream erosion often con-
sists of redistributing alluvial bank material. Channel
erosion is accelerated by peak flow increases and re-
moval of protective riparian vegetation.

Wildfire is probably the largest single disturbance af-
fecting watershed conditions in the Lower South Fork.
The wildfires in 1987 burned over half of the water-
shed, in some locations with high intensity. Although
surface erosion has probably returned to pre-1987
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rates in burned areas, impacts on landsliding and
channel erosion are still present.

Roads and timber harvest also contribute to acceler-
ated erosion in the Lower South Fork. Roads contrib-
ute to increased debris sliding, especially in granitic
soils. According to data collected over the entire
Salmon River subbasin, road related landslide rates
range from 60 to 800 times greater than undisturbed
rates in granitic soils (de la Fuente and Haessig
1991). In other geomorphic terranes, increases in
landslide rates range from 2.3 to 80 times greater with
roads than in undisturbed areas. Refer to Appendix
B-Cumulative Watershed Effects, located at the end of
this document, for specific values by terrane type.
The Salmon River study landslide rates are based on
landsliding during the 1965-1975 time period and in-
cludes the effects of several large (greater than ten
years) floods but excludes the very large 1964 flood.

Roads increase surface erosion by exposing soil on
the road surface, cut and fill slopes, and by channeling
water down road ditches or down the road surface.
Road erosion is highly variable depending on road
template, surfacing, wet weather use, the condition of
the cut and fill slope, and the inherent erodibility of the
soil. Some of these complex conditions are not well
known in the Lower South Fork watershed. Appendix
C-Road Issues and Concerns, and Resource Con-
cerns, gives a summary of known concerns for each
road.

Roads increase channel erosion by increasing stream
flows during rainfall or snowmelt. Roads channel wa-
ter in roadside ditches or down the road surface, in-
creasing the amount of water and sediment reaching a
channel. But the greatest channel erosion caused by
roads can occur when a road-caused debris torrent
scours a channel below the debris source, often when
a culvert plugs and high water washes out the road fill
over the culvert.

Timber harvest can also increase landsliding, surface
erosion, and channel erosion. Landslide rates can in-
crease with timber harvest, as much as nine to twenty
times in harvest units over undisturbed areas in gra-
nitic soils according the Salmon Sub-Basin Sediment
Analysis. Other geomorphic terranes range from 1.2
to seven times greater for harvest related rates com-
pared to undisturbed (de la Fuente and Haessig
1991). The Salmon River study evaluated those ar-
eas of intensive timber harvest {(clearcuts or other sig-
nificant reduction of overstory) combined with areas
impacted by stand replacing fire. Partial cuts or low
intensity wildfire were assumed to have a small impact
on landslide rates.

Timber harvest and associated fuel treatment increase

surface erosion at a highly variable rates depending
on residual soil cover, time since treatment, and soil
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type. Timber harvest that leaves soil cover mostly in-
tact will have little increased soil erosion compared to
highly ground disturbing harvest and fuel treatment.
Since soil erosion increases resulting from timber har-
vest usually return to background levels within a few
years after final site-prep treatment, the amount of in-
creased erosion is very time-dependent. Granitic soils
are the most sensitive to surface erosion increases.

Timber harvest can also increase channel erosion due
to increased peak flows following canopy removal.
Harvested areas allow greater snow accumulation
snowmelt rates and than fully forested areas, causing
increased runoff during rain-on-snow storms. Also,
skid trails and fuel treatments can create conditions of
decreased infiltration and increased runoff.

Key Question 2- What parts of the watershed are
considered Areas with Watershed Concerns (AW-
WCs) in the Forest Plan and what additional areas
will be evaluated in the process? What param-
eters are used to make this determination?

The Record of Decision for the Klamath Forest Plan
identifies Areas with Watershed Concerns (AWWCs)
across the Klamath National Forest. For this water-
shed, the AWWCs include all of the Indian Creek and
McNeal Reach subwatersheds, and parts of the
Knownothing Creek, Methodist Creek, Black Bear
Creek, Negro Reach, and Jennings Reach subwater-
sheds (see Figure 3-2). Plummer Creek and Mat-
thews Creek are the only subwatersheds that do not
contain parts of the Forest Plan AWWCs. For this
analysis, all subwatersheds in the Lower South Fork
will be evaluated as potential AWWCs.

Forest Plan AWWCs boundaries do not correspond
well with the subwatersheds used for this analysis.
This is due to data limitations in the Forest Plan for
analyzing areas; the Forest Plan analysis was limited
to compartment boundaries. [n addition, a higher
resolution of data for analysis is currently available
along with about ten years of updates. While some of
the same techniques used in the Forest Plan are used
for this analysis, results may be different.

The Forest Plan AWWC s determinations are based on
cumulative watershed effects modeling results and the
condition of stream system and fish habitat in areas all
across the Forest. An AWWCs determination put re-
strictions on additional land disturbing activities, spe-
cifically timber harvest, on the National Forest lands
until an analysis of the watershed had been com-
pleted.

The strategy for a watershed scale review of Areas
with Watershed Concerns is to reevaluate the subwa-
tersheds overlapping the Forest Plan AWWCs along
with other subwatersheds heeding evaluation. Each
watershed analysis examines the watershed condi-
tions, processes, and functions for all subwatersheds
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that are possible AWWCs. The analysis determines
which subwatersheds should presently be considered
AWWTCs and discusses recovery criteria. Determina-
tion through watershed analysis that an area has wa-
tershed concerns is not a planning decision. The de-
termination advises managers that a subwatershed
may not meet Aquatic Conservation Strategy objec-
tives if additional land disturbance occurs. Future
analyses will determine if an AWWCs has recovered.

Factors used to determine AWWCs are the magnitude
of watershed disturbances (roading, timber harvest,
and wildfire), watershed sensitivities (includes soil and
geomorphic types), riparian conditions, and quality of
aquatic habitat. Riparian conditions and aquatic habi-
tat are discussed under the Riparian issue but the
other factors are discussed in this section.

The road density and acres of timber harvest and wild-
fire for the analysis subwatersheds are displayed in
Table 3-3 CWE Analysis Subwatershed Road Density
and Timber Harvest Acreage. Watershed distur-
bances are also displayed in Figure 3-4 Watershed
Disturbances, contained in the Map Packet located at
the end of this document. All roads over all owner-
ships are included in road density calculations, ex-
cepting those not identified on air photos. The timber
harvest acreage reported includes the intensive har-
vest (clearcuts or other significant reduction in over-
story) in the Klamath NF timber database. Wildfire
acreage is from the burn intensity mapping of the Hog
Fire and 1987 fires. Moderate and high intensity acre-
age is reported for the 1987 fires but, because of a
different style of burn intensity mapping, only high in-
tensity is reported for the Hog fire. Younger distur-
bances mask older disturbances over the same area
to avoid double counting acreage. Harvest is lumped
into two categories, 0-20 year old and 20-40 year old
activities. For this analysis, timber harvest (and wild-
fire) that has happened more than 40 years ago is
considered recovered.

Table 3-3 CWE Analysis Subwatershed Road
Density and Timber Harvest Acreage

sensitivity, soil erodibility, hydrologic response, and
slope sensitivity (see Table 3-4 Subwatershed Sensi-
tivities). The riparian conditions and aquatic habitat
are discussed under the Riparian issue in this docu-
ment and integrated into the AWWCs determination in
Step 5.

Road Ilr-l{tensive V\}?(g] HOI-% Fhire Igtensiv?

- arvest ildfire i arves

Uity "fi’js“:'n‘{i 1978-97 | Mod. or High | Intensiy | 195777
" | Acres |Intensity Acres| Acres | Acres
Plummer 0.0 0 258 0 0
Jennings 2.1 202 1,610 0 71
Matthews 25 84 6 0 178
Black Bear 25 540 1,668 0 196
Indian 29 449 2,068 3 2
Methodist 23 684 1,347 0 185
Negro 3.6 1,074 2,963 234 0
Knownothing 2.0 1,255 2,226 77 436
McNeal 4.0 1,435 142 47 0
Total/Average 2.2 5,720 12,289 361 1,069

Watershed sensitivity indices are used in watershed
modeling discussed in Step 5 and explained in Ap-
pendix B - Cumulative Watershed Effects. The indices
include potential impacts to beneficial uses, channel
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Table 3-4 Subwatershed Sensitivities 1/
Beneficial | Channel Soil Hydrologic | Slope

Subwatershed | ™, oc | Sensitivity | Erodibilty | Response | Sensitivity
Plummer H L M H VH
Jennings M H M L VH
Matthews H L M M VH
Black Bear H M M H VH
Indian H H M H VH
Methodist VH M M M VH
Negro H H M L VH
Knownothing VH M M H VH
McNeal VH H M L VH
1/ L=Low, M=Moderate, H=High, VH=Very High

The beneficial use index depends on the likelihood of
adverse cumulative watershed effects impacting ben-
eficial uses. Knownothing and Methodist Creeks each
have important runs of anadromous fish including chi-
nook and coho as well as domestic use and rate very
high. McNeal Creek provides the municipal water
source for Forks of Salmon and also rates very high.
The remaining large streams also provide anadro-
mous habitat but are generally limited to small runs of
steelhead. These streams and subwatersheds rate a
beneficial use index of high. The Jennings subwater-
shed contains only small South Fork Salmon tributar-
ies that support very small fish populations. It is a mi-
nor contributor of water and sediment to the South
Fork Salmon and rates as moderate for beneficial use.

The channel sensitivity ratings are from stream sur-
veys and local knowledge. Several small streams in
the Lower South Fork watershed (Hotelling Gulch,
O'Farrill Gulch, and Graham Gulch) are considered
very highly sensitive due to poor channel stability.
Other stream reaches (McNeal Creek, Negro Creek,
Indian Creek and Argus Gulch) are considered highly
sensitive with fair channel stability. A few stream
reaches (Plummer Creek, Matthews Creek, East Fork
Knownothing Creek, and parts of Black Bear Creek)
have low sensitivities with good to excellent channel
stability. The remaining streams have moderate sen-
sitivity. The ratings for the CWE analysis subwater-
sheds are an average of channel sensitivities within
each subwatershed.

The soil erodibility index varies by geology, soil type,
and slope. Granitic soils are the most easily eroded
and steep slopes, especially in granitic soils, have
higher erosion rates than gentle slopes. None of the
subwatersheds have a high percentage of granitic
soils; Knownothing Creek is highest with 21% granitic
bedrock. All subwatersheds have a high percentage
of steep slopes and rate a soil erodibility index of mod-
erate.
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The hydrologic response index depends on the
amount of each subwatershed in the rain-on-snow
zone, between 3500 and 5500 feet elevation. Over
one half of the Plummer, Black Bear, Indian, and
Knownothing subwatersheds are within this zone so
these subwatersheds rate a hydrologic response in-
dex of high. Less than 25 percent of the Jennings,
Negro, and McNeal subwatersheds are within the rain-
on-snow zone and rate low. The Matthews and Meth-
odist subwatersheds are intermediate and rate moder-
ate.

Slope stability depends on the amount of active land-
slide, inner gorge, and toe zone of dormant slide in
each subwatershed. All subwatersheds have high
percentages of these unstable land types and rate
very high.

RIPARIAN AREAS
Key Question 1- What are the current vegetative

conditions of the riparian areas?

Vegetative conditions vary widely between stream
reaches. The current conditions carry the imprint of
natural and man-caused disturbances from the past
several decades. Along the South Fork Salmon River,
vegetative capability varies with channel type. The
bedrock-dominated banks upstream from the mouth of
Indian Creek naturally support very little vegetation.
Large cobble bars downstream of Indian Creek, par-
ticularly near the mouth of Negro Creek, are similarly
barren but could support more vegetation except for
past placer mining and flooding. This stretch of the
South Fork Salmon river corridor contains some size-
able placer mining operations and several homesite
and pasture clearings. Flooding periodically scours
the channel and redeposits sediment from upstream
allowing only slow recovery of disturbed sites.

Several washouts occurred to Forest Highway 93 dur-
ing the winter of 1996-97. Although one lane was lost
to the river in places, the road was not closed for ex-
tended periods. Little riparian vegetation was lost to
these road washouts. Some of the major streamside
landslides along the lower South Fork were reacti-
vated in the winter of 1996-97. A slide in the headwa-
ters of the Upper South Fork removed riparian vegeta-
tion intermittently as far down river as the mouth of
Indian Creek. Except for these disturbances, the ri-
parian vegetation along the lower South Fork Salmon
survived the 1997 flood intact.

There are five distinct reaches in terms of the quality
of riparian stands along the Lower South Fork:

o From Forks to the Methodist Creek confluence-

poor riparian cover overall; large river bars with some
development on them.
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¢ From the confluence of Methodist to Graham
Gulch- good condition with the exception of just up-
stream from Henry Bell Guich.

o From Graham Guich to Hotelling Campground-
good riparian conditions except for sparse stretches
between the road and river.

« From Hotelling Campground to the confluence of
Indian Creek- barren except for a thin strand of ripar-
ian vegetation.

e From Indian Creek to the mouth of Plummer
Creek- good vegetation for the site conditions with the
exception of area near the mouth of Matthews Creek
and mined area just downstream of Matthews Creek
where vegetation is sparse.

The greatest disturbance apparent along the tributary
streams in this watershed is wildfire, specifically from
the 1987 fires on the north side of the river. Riparian
areas along Negro and Indian Creeks, and adjacent
smaller streams, were set back to an early seral
stage. The upper and lower portions of Black Bear
Creek were unburned but all of Murphy Gulch and
westside tributaries to Black Bear Creek burned hot.
Matthews Creek remained unburned as did Jennings
and Butcher Gulches.

The pattern on the south side was more variable. The
Hog Fire of 1977 burned hot through the upper half of
McNeal Creek, which underwent a total loss of ripar-
ian vegetation. After twenty years, the watershed is
still recovering. A large streamside landslide reacti-
vated in the headwaters in the 1997 storm, leading to
the scouring of riparian vegetation in McNeal Creek
for a couple of miles downstream from the slide.
Large portions of the Knownothing Creek, Methodist
Creek, and Hotelling Gulch watersheds underwent
stand-replacing fire in 1987, with Hotelling Guich los-
ing the greatest proportion of riparian vegetation and
Knownothing Creek losing relatively little.

Recovery rates from riparian loss seem to vary across
the landscape and perhaps with weather conditions
and other factors. For example, Indian Creek and
Murphy Guich have established robust stands of ripar-
ian vegetation in the past decade, while O'Farrill
Gulch, Henry Bell Gulch, and Negro Creeks remain
relatively unvegetated since the 1987, and in some
cases, the '77 wildfires.

Key Question 2- What are the current stream
channel characteristics and aquatic species habi-
tat conditions?

Physical habitat inventories and biological surveys
were conducted in analysis area streams during sum-
mer low flow conditions. These inventories provide
quantitative information of key aquatic habitat param-
eters that can be used to assess the overall suitability
of stream habitat from a fisheries perspective. Figure
3-5 Habitat Inventory Reaches, contained in the Map

Step 3 - Current Conditions

Page 3-6



Packet located at the end of this document, displays
locations of the surveys. An analysis of Salmon River
surveys is presented in Salmon River Basin Fish Habi-
tat and Channel Type Analysis, by EA Engineering.
The South Fork Salmon streams are presented in
Table 3-5 Non-Reference Habitat Parameters. For
this analysis streams were grouped into managed
streams and reference streams. Reference stream

Primary

Str ROS Avg L WM Pool F Shannon
o ear: Channel  Coverage ' °°. 1°4  Diversity
eac Type 1/ (%) 2 gsmi  ndexd

Avg %
Shade

information, taken from unmanaged and wilderness
streams, is presented in Step 4. Managed streams
are used here to describe current condition. Important
parameters from inventories included in this analysis
are in-channel coarse woody material (CWM), pool
frequency, a habitat diversity index, shade, substrate
composition, and surface fines.

Avg % Avg %
Embed- Surface
dedness Fines

% Run % Riffle % Pool

1/ The Rosgen classification system uses a combination of channel slope, substrate size, stream width to depth ratio, channe! entrenchment and confinement,and sinu-
ousity to assign on of approximately forty ditferen! channel types to a specific stream reach (Rosgen 1996).

2/ The percent of total habitat area having large woody material as cover.

3/ Number of primary pools (greater than or equal to three feet in depth) per mile.
4/ (Shannon and Weaver 1949)

5/ Qutside analysis area.

* N/A = Nol Available
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Large wood provides a source of cover and habitat
diversity for fish through a range of flows and sea-
sonal conditions. Wood also plays a role in maintain-
ing healthy stream channels. Wood data is displayed
as it relates to the percentage of cover it provides.
Wood is sparse in most reaches, however, channel
character influences the amount of woody debris and
is discussed in Step 5.

Pools are an important habitat component, providing
rearing and holding habitat. Pools were measured as
primary pools which are greater than three feet in
depth. Small streams may exhibit a low number of
primary pools, especially in upper reaches, but have a
high number of total pools. Channel characteristics
also influence pool frequency especially in bedrock
dominated channels. These factors may contribute to
the low pool frequencies in Indian and Negro Creeks.

Habitat diversity, a measure of the variety of habitat
types in each reach, was quantified using the Shan-
non index (Shannon and Weaver 1949). The diversity
of habitats found in the analysis area is consistent with
the channel types with the possible exception of Ne-
gro Creek.

Summer water temperatures are a concern especially
in the mainstem of the Lower South Fork Salmon.
Stream temperatures are influenced in part by the
amount of solar radiation hitting the stream. Amounts
of vegetative and topographic shade are important in
regulating summer water temperatures. As streams
increase in size, and width the amount of direct shade
has less influence on stream temperature. Methodist
and Negro Creeks both show low shade values. The
Lower South Fork has extremely low shade values
due to the size of the stream and the bedrock domi-
nated terrain.

High amounts of fine sediment limits egg survival in
spawning beds, reduces hiding cover for small fish,
and limits food production. Fines were measured as a
percentage of overall surface material. Embedded-
ness, a measure of the extent that large streambed
particles are surrounded or buried by fine sediment,
can also be an indicator of the level of stream bed
health. This measurement directly ties to the quality
of spawning gravels. Negro Creek had high values for
both percentage of surface fines and embeddedness.

Key Question 3- What are the water quality, quan-
tity, and beneficial-use conditions of streams

WATER QUALITY

Suspended Sediment and Turbidity --Data for
streams in the watershed is limited. Immediately fol-
lowing the 1987 fires, Knownothing Creek was inten-
sively monitored for stream flow, turbidity, and sus-
pended sediment. In Water Year '89 (Oct. 88-Sept.
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89), Main Knownothing Creek had an average turbid-
ity of 1.0 Nephalametric Turbidity Units (NTU) and a
range of 0.1 to 35. The East Fork of Knownothing had
an average of 0.74 NTU, ranging from 0.1 to 40, while
the West Fork had 0.86 average and a range of 0.1 to
90 NTU. The average suspended sediment levels
were Main Knownothing: 104.84 milligrams per liter
(22.27 to 1,088 mg/l), East Fork: 17.84 mg/l (0.00-
1316) and West Fork: 37.25 mg/! (0.00-4134). At all
three stations, the maximum suspended sediment
reading occurred during a 1.73" rainfall which fell over
a two day period.

While hundreds of automatically pumped samples
were taken at the Knownothing Creek stations, a total
of 13 grab samples were taken at the mouth of Negro
Creek from November 1988 through March 1989.
These resulted in higher average turbidity (7.02 NTU)
and comparable suspended sediment (25.51 mg/l).
The maximums were smaller than for Knownothing
Creek; 25.0 NTU and 89.91 mg/l, respectively. This
probably represents sampling bias in that the turbidity
peak events were missed.

The return interval for the November 1988 peak flow
was only three years. By comparison, the New Year's
Day 1997 storm was an estimated 25-50 year return
interval peak flow (see Water Quantity section). While
no turbidity or suspended sediment measurements
were taken during the 1997 flood, frequent observa-
tions indicated that high turbidites were prolonged in
McNeal Creek. Methodist Creek underwent less than
a week of high turbidity as a result of a slide (or
slides), as did Indian Creek. The main stem of the
South Fork Salmon had high turbidites that lasted into
the late spring, long after the Lower South Fork tribu-
taries ran clear. The high turbidites in the South Fork
Salmon were attributed to landsliding in the Wilder-
ness headwaters of the Upper South Fork watershed.

Water Temperature --A better record exists for water
temperatures on the South Fork and some of its tribu-
taries. The greatest amount of data is for the months
of May through October, however, data was collected
on the river near its confluence with the North Fork
Salmon for two complete water years (July 1990
through September 1992). The results of this monitor-
ing, done partly to see if fire recovery changes could
be detected, were previously published by Reichert
and Olson in 1993; Reichert in 1994, and Dix in 1993.
Water temperature data and interpretations are pre-
sented in Step 5, Riparian Areas.

WATER QUANTITY

There is a fairly lengthy period of record for the Main
Salmon River at Somes (Sept. 1911-Sept. 1915 and
Oct. 1927 to present). However, stream flow records
for the South Fork at Forks only cover Water Years
1958 through 1965. The drainage area for the South
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Fork is 34% of the gaged main stem, allowing one to
roughly prorate flows. Fortunately, the record for both
stations includes the highest peak of record for most
of northwestern California; December 1964.

High Flows --The highest peak mean daily flow of
record was 24,000 cfs for the South Fork, and
100,000 cfs for the main stem. The instantaneous
peak for the main stem was 133,000 cfs. This value is
unknown for the South Fork. The second highest
known instantaneous peak for the main stem was
54,100 cfs in January 1974. This value may have
been equalled or even exceeded in January 1997,
however this figure is still unknown at this time.

Previous notable floods of history in the Klamath River
Basin were published by the USGS in 1937. The ear-
liest accounts following European settlement were 4
floods in 1852-3. These washed out the few bridges
and caused damage to settlements that existed in
Siskiyou County. Other floods were noted for 1861-2,
1881, 1890, 1904, 1915, 1927, 1928, 1936 and 1937.
On Dec. 7 and 8, 1861 a flood washed out bridges,
mills and mining equipment on the Salmon River. The
1927 flood level was double the maximum stage for
any of the other years mentioned for the Klamath
River.

Low Flows --The low flow of record for the Salmon
River at Somes occurred in Water Year 1932. It was
70 cfs. The second lowest flow was in Water Year
1978; 80 cfs. While no records exist for these years
on the South Fork, one could simply prorate based on
basin size and come up with an estimated 23-27 cfs
for those years. During the brief period of record
(1957-1965) the South Fork had a low flow of 28-29
cfs for 5 of the 8 water years, with the remaining 3
years higher. This suggests that the South Fork has a
base flow of 28 cfs.

Estimates by the USGS show that 1872-3 was the dri-
est year for the Salmon River basin, with 1919-20 sec-
ond driest. There was an apparent drought from
1871-74, which was third driest.

BENEFICIAL-USE CONDITIONS

Beneficial-uses of water within the Lower South Fork
include domestic and mining uses as well as aquatic
habitat discussed previously in Key Question 2.

Several springs are utilized for household purposes
across the landscape. The streams which are known
to serve, or have served within the past decade as do-
mestic water supply are listed in Table 3-6 Water Sup-
ply Streams.

Table 3-6 Water Supply Streams

Stream Type of Use
McNeal Irrigation of school grounds, multiple households
Knownothing Multiple households
Hotelling Single Household

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

Stream Type of Use
Methodist Multiple households
Butcher Guich Single household
Black Bear Tributaries Multiple households
Indian Creek Single household
Negro Multiple household
Henry Bell Single household

Key Question 4- What is the extent of interim Ri-
parian Reserves, how are they defined, and what
is the vegetative condition within the Riparian Re-
serves?

Interim Riparian Reserves are a land allocation ap-
plicable to National Forest lands. They are defined in
the Forest Plan and include: the extent of water bod-
ies, wetlands, and unstable land or potentially un-
stable lands, 340 feet buffers (two site potential tree
heights for this area) on each side of fish-bearing
streams and around lakes and natural ponds, 170 feet
(one site potential tree height) on each side of non
fish-bearing perennial streams and around wetlands
greater than one acre, and 170 feet (one site potential
tree) on each side of intermittent streams. The lakes,
ponds, and wetlands used for interim Riparian Re-
serve boundaries include those mapped on USGS
1:24,000 quadrangle maps. The streams include
those on 1:24,000 maps with additional streams
added based on computer modeling.

Unstable and potentially unstable lands are those on
most current geomorphic mapping. The geomorphic
types that are to be included in Riparian Reserves
have been defined for the Forest Plan. They include;
active landslides, inner gorges, toe zones of dormant
slides, and highly dissected granitic mountain slopes.
Active landslide, inner gorge, and toe zone of dormant
slide features have all been mapped to the extent rea-
sonable for this analysis. Highly directed granitic
mountain slopes may occur in this watershed but none
have been mapped at this time.

The extent of lands meeting the interim Riparian Re-
serve definition, including all land allocations and pri-
vate lands, are displayed in Figure 3-6 Riparian Re-
serve Types, contained in the Map Packet located at
the end of this document. In total, about 17,900 acres
of land meet the criteria for interim Riparian Reserves
in the Lower South Fork watershed. Excluding those
riparian areas on private lands or within National For-
est Wilderness, LSR, or Special Habitat land alloca-
tions, interim Riparian Reserves include about 9,800
acres. Riparian Reserve types are displayed in order
of precedence with active slides masking inner gorges
which mask toe zones. All unstable land types mask
buffers on streams, lakes, or wetlands. Using this or-
der of precedence, about 2% of the interim Riparian
Reserve is active landslides, 60% is inner gorge, ten
percent is toe zone, and 28% is buffers on water bod-
ies.
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Vegetation within the interim Riparian Reserve is char-
acterized using the Ecological Unit Inventory (EUI) for
the Lower South Fork. The EU! contains detailed in-
formation on vegetation seral stage, canopy closure,
tree species present, soil types, Potential Natural Veg-
etation (PNV), and several other attributes over the
mapped area, refer to Appendix D - EUI Defined. The
existing vegetation for the Lower South Fork is con-
structed from the Potential Natural Vegetation (PNV),
soil type, and seral stage (see Biodiversity issue for
more details). Vegetation in the interim Riparian Re-
serves can be described using these same param-
eters.

The Lower South Fork area contains a large propor-
tion of site not capable of growing dense stands of
large trees. These existing vegetation types include
grey pine, Jeffery pine, live oak, poor site mixed coni-
fer, and subalpine scattered conifer. They are in-
cluded, along with the small acreage of meadows and
lakes in the watershed, as areas naturally lacking
dense tree cover. The other types, Douglas-
fir/tanoak, Douglas-fir/live oak, good site mixed coni-
fer, and true fir, are all classified as potential late-
successional habitat. The potential habitat group is
split into early seral (shrub/forb, pole, and early ma-
ture) and late seral (mid/mature, late/mature, and old-
growth). The potential habitat group is also split by
those with tree cover less than 60% and those with
tree cover greater than or equal to 60%. The results
of this data sort are displayed in Table 3-7 Vegetation
Classification in Mapped Riparian Reserves, and Fig-
ure 3-7 Riparian Reserve Vegetation, contained in the
Map Packet located at the end of this document.

Table 3-7 Vegetation Classification in Mapped
Riparian Reserves

% of % of
Vegetation Classification Acres | Good | Riparian
Site Reserve
Good Site 1/
Early-Seral, <60% tree 2,240 20 12
Early-Seral, >60% tree 1,480 13 8
Late-Seral, <60% tree 1,040 9 6
Late-Seral, >60% tree 6,580 58 37
Subtotal 11,340 100 63
Areas naturally lacking dense tree cover 6,570 37
TOTAL 17,910 - 100

1/ Good Site consists of Forest Survey Site Classes 2-4.

AQUATIC DEPENDENT SPECIES

Key Question 1- What is the distribution and
population size of anadromous and resident
salmonids?

The watershed provides 30 miles of anadromous habi-
tat for fall and spring-run chinook salmon, winter and
summer run steelhead, winter coho salmon and Pa-
cific lamprey. There are 32 additional miles of habitat
provided for native rainbow trout. Speckled dace, Kla-
math small scaled sucker, marbled sculpin, and Pa-
cific brook lamprey also occur in the watershed (refer
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to Figure 3-8 Fish Species Range Map, contained in
the Map Packet located at the end of this document).

The analysis area provides critical spawning, rearing
and holding habitat for both adult and juvenile fish.
The presence and timing of the anadromous fish spe-
cies in the watershed are listed in Table 3-8 Adult Fish
Species Presence.

Table 3-8 Adult Fish Species Presence

Fish Specles Months Present
Adult spring chinock salmon From July through October
Adult fall chinook salmon From October through early December
Adult coho salmon From December through January

From July through May
From November through May
From April through June

Adult summer steelhead
Adult winter steelhead
Adult Pacific Lamprey

Anadromous young are found within the landscape
year-round. Steelhead juveniles remain in the system
up to three years and lamprey young (ammocoetes)
remain in the system up to seven years before outmi-
grating to the ocean. Most coho juveniles prefer to
remain within freshwater for about one year before
moving into the ocean; apparently a very low percent-
age of chinook juveniles will do likewise (Olson 1996).
Most chinook juveniles appear to move out of the
Salmon River the first summer after emerging as fry
from gravels.

Historically it was estimated that 15,000 chinook
salmon spawned in the Salmon River basin (CH2MHill
1985). Within the last five years, the spawning popu-
lation of chinook salmon has ranged from 1,000 to
4,000 fish (CDF&G 1994). Overall, coho and steel-
head populations are believed to be following the
same declining trends (CH2MHill 1985). California
Department of Fish and Game has estimated fall chi-
nook salmon populations in the Salmon River from
1978 to 1996 using ongoing fall redd and carcass
counts.

Prior to 1992, surveys were conducted by tagging a
portion of the live fish in a run by capturing the fish in
a wire located near the mouth of the Salmon River.
Portions of the tagged fish were later recovered as
carcasses after spawning in upstream areas. The fre-
quency of recovery gave an estimate of the entire run
size.

After 1991, the survey method switched to tagging
carcasses and returning them to the river flow for re-
distribution. Recovery of a tagged carcass on a sub-
sequent survey (along with consideration of other fac-
tors) also renders an estimate of the original run size.
The survey method used after 1991, is more intensive
and renders a statistically more accurate estimate of
run size. The method also yields redd information,
available on a reach basis. Chart 3-1 Salmon River
Chinook Escapement, shows the population trend of
chinook salmon in the Salmon River Basin; 1979-96
data. Table 3-9 Chinook Redds in Lower South Fork
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Salmon, displays the numbers of redds found in this
analysis area. Most redds are found in the lowest two
reaches, Forks to 21 Bridge and 21 Bridge to Mat-
thews Creek. Redd frequency decreases upstream
above Matthews Creek.

Chart 3-1 Salmon River Chinook Escapement
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Table 3-9 Chinook Redds in Lower South Fork
Salmon

Year Number Of Redds

89 264

90 212

91 259

92 419

93 680

94 629

9% 1,114

96 1,003

Surveys to estimate the summer steelhead and spring
chinook runs have been completed from 1980 through
1996. Table 3-10 Estimated Holding Adult Popula-
tions of Summer Steelhead and Spring Chinook
shows these results. On average over half of the
summer holding populations are in the South Fork of
the Salmon River, about 25% are in the mainstem
salmon and about 20% hold in the North Fork Salmon
River.

Table 3-10 Estimated Holding Adult Populations of
Summer Steelhead and Spring Chinook

In 1990 and 1991, steelhead spawning surveys have
been conducted March through May on Black Bear,
Indian, Knownothing, and Methodist Creeks. Because
the relative success of completing these surveys is
highly dependent on spring flow conditions, these data
are very spotty. Knownothing and Methodist Creeks
had the highest numbers of redds ranging from 19 to
120. Negro and Indian Creeks had the fewest num-
bers ranging from 0 to 3.

Key Question 2- What aquatic/riparian dependent
species are identified as at-risk?

The Klamath Mountain Province Evolutionarily Signifi-
cant Unit (ESU) of Steelhead, including both the sum-
mer and winter-run, have been proposed for Threat-
ened status under the Endangered Species Act
(ESA). Summer steelhead are Regional Forester-
designated sensitive species. The Southern
Oregon/Northern California Province ESU of coho
salmon have been designated threatened under the
ESA. The chinook salmon is currently in petitioned
status under the ESA. Spring chinook are Regional
Forester-designated sensitive species. Pacific lam-
prey and Western pond turtles are both State of Cali-
fornia species of special concern. Western pond
turtles are also Regional Forester-designated sensi-
tive species.

VEGETATIVE BIODIVERSITY

Key Question 1- What are the current vegetation
communities found in the watershed, what is their
distribution, and what vegetation communities are

capable of providing late-successional habitat?

An Ecological Unit Inventory (EUl) has been com-
pleted for the watershed. The EUI! provides current
information on seral stage, conifer size, hardwood
size, tree cover, primary species, and secondary spe-
cies. Information on soils and geomorphology is also
incorporated into the EUl. The EUI information was
combined into ten vegetation communities to repre-
sent the existing vegetation patterns in the watershed,
see Figure 3-9 Existing Vegetation, contained in the
Map Packet located at the end of this document.

r s:“,:::n So Fork No Fork Total Table 3-11 Acreage and Percentage by Vegetation
7 SS | SC | S5 | SC | SS | SC | Ss 5C Community, identifies the acreages within each of
80 53 64 | 164 | 155 | 69 | 26 | 286 | 245 these communities and the percent of the watershed
81 30 | 57 | 59 | 158 | 71 3 [ 16 [ 219 occupied by each.
'82 59 136 | 226 | 344 | 31 4 316 521
0 4 <
gg gg 1“?9 gg ggg ;g 129 1;2 218 Table 3-11 Acreage and Percentage by Vegetation
‘87 24 | 124 | 82 | 260 | 22 %2 | 128 476 Community
'88 83 310 364 822 0 54 447 1,186 v jon Com Acreage Percentage of
89 | 15 | 31 | 65 | 59 | 0 | 30 | 80 | 120 (CFISD ) € | Watershed
'90 15 56 3 98 12 15 48 169 Canyon Live Oak with Scatlered Conifers 13,935 21
‘91 24 22 26 | 139 [ 17 19 67 180 Gray Pine 855 1
'92 24 58 5 | 23 | 15 49 9 343 Jeffrey Pine 2,060 3
'93 44 349 47 57 16 363 107 1,283 Douglas-Fir/Canyon Live Oak 23,200 35
'94 68 478 79 688 22 83 169 1,249 Douglas-Fir/Tanoak 4,240 6
'95 66 | 322 | 58 | 901 49 | 177 | 173 | 1,400 Mixed Conifer/Good Site 6,670 10
'96 24 140 78 802 63 204 165 1,146 Mixed Conifer/Poor Site 4,770 7
'97 56 | 287 | 44 [ 59 | 4 345 | 141 | 1,228 True Fir 7,970 12
1/ SS = summer steelhead, SC = spring chinook Subalpine Harsh Site with Scattered Conifers 2,640 4
Meadow/Lake 190 <1
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The Canyon Live Oak with Scattered Conifers
Community is found throughout the watershed. It
typically occupies harsh sites and canyon live oak is
found in both the overstory and the understory. Coni-
fers (usually Douglas-fir) can be found scattered on
better sites within the community. Due in part to
harsh sites and also to frequent fire, large blocks of
early/mid-seral canyon live oak can be found in Black
Bear and Indian Creek drainages.

The Gray Pine Community is found on harsh usually
serpentine sites. Gray pine is a conifer species
adapted to harsh dry sites and fire. The community
consists of gray pine as the overstory species and
usually deer brush, live oak and grass understories.
In stands that were burned in 1987, gray pine is over-
topping shrubs and reestablishing on these sites. The
northern most edge of the gray pine range is found
within the watershed.

The Jeffrey Pine Community is also found on ser-
pentine soils within the watershed. Jeffery pine usu-
ally makes up the overstory with a grass or
grass/shrub understory.

The Douglas Fir/Canyon Live Oak Community
makes up one-third of the watershed. Both species
are found throughout the community, with Douglas fir
dominating better sites and canyon live dominating
harsher sites and exposed aspects. Other conifers in-
cluding ponderosa pine and sugar pine and other
hardwoods, including black oak and madrone are also
found in this vegetation community.

The Douglas Fir/Tanoak Community is found on
good sites within the watershed. Douglas-fir usually
dominates the overstory with tanoak found in the un-
derstory and filling gaps in the fir dominated overstory.
The eastern most edge of the tanoak’s range in the
Klamath Mountains is found in the watershed.

The Mixed Conifer Community on Good Site is
scattered throughout the watershed. Douglas-fir is the
most common conifer species with ponderosa pine,
incense-cedar, and sugar pine also found in the com-
munity.

The Mixed Conifer Community on Poor Site con-
sists of scattered conifers, mostly Douglas-fir and pon-
derosa pine, with an understory of grass/shrub, mostly
deer brush.

The True Fir Community is found on good sites at
high elevations in the watershed. White fir and red fir
dominate and are maintained with high densities.
Brewer spruce, mountain hemlock, and western white
pine are also in this type, including the largest Brewer
spruce ever measured.
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The Subalpine Harsh Site with Scattered Conifers
Community is found at the highest elevations of the
watershed. The subalpine forest is characterized by
glaciated slopes with thin soils and abundant mois-
ture. Nearly barren slopes are common although a
variety of high elevation species are found scattered in
the community. The principal overstory species are
red fir, mountain hemlock, Brewer spruce and white
fir. The understory can consist of oceanspray, Drum-
mond pasque flower, pinemat manzanita, and quill-
leaved lewisia.

The Meadow/Lake Community is found on gentle
slopes and depressions containing wet areas at high
elevations. Typical herbaceous species include
mountain heather, Labrador tea, California pitcher
plant, swamp onion, meadow lotus, trillium, monks
hood, lady slipper, bog rein orchid, and yampah.
Sedges, rushes, and wet-loving grasses are also char-
acteristic. Many of the meadows in this watershed,
have a large component of shrubs, often alder, willow
or bitter cherry.

The sorting of EU! data for existing vegetation is done
in part to separate the sites capable of supporting late-
successional habitat from those sites not capable.
The existing vegetation types of Douglas-fir/Canyon
Live Oak, Douglas-fir Tanoak, Mixed Conifer/good
site, and True Fir are all capable of supporting late-
successional habitat. Altogether, these four capable
types add up to 42,080 acres.

Key Question 2- What are the current seral stage
distributions and stand densities found in the wa-
tershed?

The current seral stage distributions and stand densi-
ties are listing below by vegetation community in
Table 3-12 Acreage and Percentage Seral Stage and
Stand Density by Vegetation Type.

Table 3-12 Acreage and Percentage Seral Stage
and Stand Density by Vegetation Type
Percent
VEGETATION COMMUNITY Acres | Percent | Avg. Density
—Seral Stage of Total
Tree Cover
CANYON LIVE OAK WITH SCATTERED CONIFERS
--Shrub 1,315 9 >80
-Pole 675 5 >60
--Early/Mature 2,020 14 >60
--Mid/Mature 8,255 59 >60
--Late/Mature - Old-Growth 1,670 12 >60
TOTAL 13,935 277
GRAY PINE
--Shrub 380 4 0-20
-Pole 25 3 41-60
--Early/Mature 145 17 0-20
--Mid/Mature 305 36 41-60
TOTAL 855
JEFFREY PINE
--Shrub 420 20 21-40
--Pole 30 1 21-40
--Early/Mature 150 7 21-40
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Percent
VEGETATION COMMUNITY Acres | Percent | Avg. Density
-Seral Stage of Total
Tree Cover
--Mid/Mature 930 45 21-40
--Late/Mature - Old-Growth 530 26 41-60
TOTAL 2060 7
DOUGLAS-FIR/CANYON LIVE OAK
--Shrub 5,720 25 21-40
--Pole 1,010 4 41-60
--Early/Mature 2,800 12 >60
--Mid/Mature 9,630 42 >60
--Late/Mature - Old-Growth 4,040 17 >60
TOTAL 23200 Y,
DOUGLAS-FIRTANOAK
--Shrub 1,290 30 41-60
--Pole 225 5 >60
--Early/Mature 230 5 >0
--Mid/Mature 880 21 >60
--Late/Mature - Old-Growth 1,615 38 >60
TOTAL 4,240 777
MIXED CONIFER/GOOD SITE
--Shrub 1,410 21 21-40
--Pole 355 5 41-60
--Early/Mature 1,040 16 >60
--Mid/Mature 1,695 25 >60
--Late/Mature - Old-Growth 2,170 33 >60
TOTAL 6,675
MIXED CONIFER/PQOR SITE
--Shrub 355 7 0-20
-Pole 35 1 41-60
--Early/Mature 820 17 41-60
--Mid/Mature 2,310 48 >60
-Late/Mature - Old-Growth 1,250 26 | >80
TOTAL 410 777707
TRUE FIR
--Shrub 1,535 19 21-40
--Pole 325 4 4160
--Early/Mature 735 9 41-60
--Mid/Mature 2,435 31 >60
--Late/Mature - Old-Growth 2,940 37 >60
TOTAL 7,970
SUBALPINE HARSH SITE WITH SCATTERED CONIFERS
--Shrub 850 32 0-20
--Pole 10 <1 0-20
--Early/Mature 270 10 21-40
--Mid/Mature 895 34 21-40
--Late/Mature - Oid-Growth 615 23 | 41-60
TOTAL 2600 7777077
MEADOW
--Shrub 185 100 >60
TOTAL 185

Seral stages are determined by the dominate over-
story layer in a stand. The dominate tree layer must
occupy at least ten percent of the stand area,; it cannot
consist of scattered predominate trees. Seral stage is
primarily by size class, with some modification for site
capability. For example, a stand that fits the size
class for early/mature-seral stage, but has slow grow-
ing trees because of site limitations, may be classified
as mid/mature. Table 3-13 Seral Stage Classification,
shows size classes for each seral stage.

Table 3-13 Seral Stage Classification
Seral Stage Description
Shrub Trees (if present) <5" DBH or trees not present
Pole Trees from 5-11" DBH
Early/Mature Trees from 11-21" DBH
Mid/Mature Trees from 21-36" DBH
Late/Mature and Old-Growth Trees >36" DBH
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Old-growth is distinguished from late/mature in the
EUI database by characteristics of structural diversity;
holes in the canopy, high number of down logs and
snags, etc. But for most purposes, the late/mature
and old-growth seral stages are collectively referred to
as old-growth.

The late/mature old-growth type (LM/OG) is of particu-
lar importance for planning. The Northwest Forest
Plan ROD standards and guidelines "specify retention
of old-growth fragments in fifth field watersheds con-
taining less than 15% of such stands." The Lower
South Fork, a fifth field watershed, currently contains
14,825 acres of the LM/OG seral stages, or 22% of
the 66,530 acre watershed. However, some LM/OG
stands contain less than 40% tree cover, or are in the
Canyon Live Oak with Scattered Conifer vegetation
type, and do not provide late-successional habitat for
many species. The distribution of LM/OG stands in
the Lower South Fork is displayed in Figure 3-10
Late/Mature and Old-Growth Stands, contained in the
Map Packet located at the end of this document, and
management implications are discussed in Step 5.

Key Question 3- How much of the watershed is
currently late-successional habitat and how much

is dispersal habitat for late-successional species?
The Forest definiton of suitable spotted owl
nesting/roosting habitat is used to describe late-
successional habitat (see spotted owl discussion in
the wildlife section for a description of this habitat).
Suitable spotted owl habitat, as sorted from the EUI
data, includes only those vegetation types considered
capable (see vegetation types discussion) with domi-
nate trees larger than 20" (Mid/Mature and LM/OG se-
ral stages), total tree cover greater than 60%, and at
elevations less than 6,000 feet. The EUI sort of this
criteria shows 20,060 acres of late-successional habi-
tat in the watershed. The late-successional habitat is
found mostly in the southwest portion of the water-
shed (Knownothing and Methodist creeks) and the
northeast and east (upper Black Bear and Matthews
creeks, see Figure 3-11 Suitable Northern Spotted
Owl Habitat, contained in the Map Packet located at
the end of this document).

Spotted ow! dispersal habitat includes those areas not
meeting nesting/roosting criteria but contain dominate
trees larger than 11" and total tree cover >40%. Dis-
persal habitat can occur in vegetation types not ca-
pable of supporting nesting/roosting habitat. Based
on an EUI data sort of vegetation that meets these cri-
teria, there are 24,200 acres of dispersal habitat in the
watershed. For the distribution of dispersal habitat,
see Figure 3-11 Suitable Northern Spotted Owl Habi-
tat.
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Key Question 4- What disturbance regimes are

impacting the vegetation in the watershed?
The fire regime for this watershed has by far the larg-
est impact on the vegetation. Lightning fires are ig-
nited in the watershed nearly every fire season. Most
fires are contained within small areas (less than one
acre) but on occasion, the number of starts over-
whelms the suppression forces and large fires are the
result. The most recent example of this occurred in
1987 when 36,310 acres (55%) of the watershed was
burned by lightning ignited fires (see Figure 3-12 Fire
History, contained in the Map Packet located at the
end of this document).

Insects and disease also are an impact on vegetation
in the watershed. Insect and disease outbreaks are
usually found in areas where stand densities exceed
site capability. Mortality flights that identify areas of
mortality that exceed endemic levels have been done
each year since 1993. These flights have identified 30
acres of high mortality (>10%), 2,110 acres of moder-
ate mortality (5-9%), and 3,685 acres of low mortality
(1-4%) in the watershed. The areas of high and mod-
erate mortality are currently found in the Eddy Gulch
LSR (see Figure 3-13 Mortality Flights 1993-1996,
contained in the Map Packet located at the end of this
document).

Wind throw is another disturbance that occurs infre-
quently mostly at higher elevations in the watershed.
During the winter of 1995-96, a storm with high winds
caused a large amount of wind throw mostly found
within the Eddy Gulch LSR area.

Flooding and landslides occur in the watershed as-
sociated usually with winter storms. Rain on snow
events are the most damaging, resulting in flooding,
debris torrents, and landslide activation. Intense sum-
mer thunderstorms can also cause isolated flooding
and debris torrents.

Key Question 5- What are the current wildfire risks
(potential ignition sources) and fire behavior po-
tentials found in the watershed?

Based on historic disturbances to the watershed, and
current vegetative conditions, lightning ignited fires are
the greatest threat to the watershed. Lightning fires
have over the 72 year period (1922-1994) accounted
for 77% of the fire starts. Lightning ignited fires have
occurred within the watershed 60 of the 72 years
(83% of the time).

Other potential ignition sources include recreation
sites, residential areas and industrial sites. Dispersed
recreation sites can be found throughout the water-
shed. Improved campsites are located at Mathews
Creek and Hotelling Gulch. Residential areas include
Forks of the Salmon and extended up both sides of
the South Fork of the Salmon approximately two
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miles, the Godfrey ranch area, and the Black Bear
mine area. Industrial sites include mining areas along
Knownothing Creek and the Discovery Day Mine site.
They also include timber harvest areas, currently the
Eddy blowdown salvage area.

Fire behavior potential modeling is done in order to
estimate the severity and resistance to control that
can be expected, when a fire occurs during what is
considered the worst case weather conditions. Late
summer weather conditions are referred to as the 90th
percentile weather data, which is a standard used
when calculating fire behavior (90th percentile
weather is defined as the severest ten percent of the
historical fire weather, i.e., hot, dry, windy conditions
occurring on mid afternoons during the fire season).
The modeling incorporates fuel condition, slope class,
and 90th percentile weather conditions in calculating
projections on flame lengths and rates of spread. To
identify fuel conditions, a crosswalk is developed from
the existing vegetation layer to fuel models (see Fig-
ure 3-14 Fuel Models, contained in the Map Packet
located at the end of this document). Three slope
classes are utilized in the fire behavior potential mod-
eling <35% slope, 35-65% slope and >65% slope. As-
pect is also incorporated by varying one hour fuel
moisture content by aspect. The 90th percentile
weather data is based on twenty years of data col-
lected at Sawyers Bar, which is the closest weather
station to the watershed.

Fire behavior potential ratings of low, moderate and
high are identified from the fire behavior modeling,
see Figure 3-15 Fire Behavior Potential, contained in
the Map Packet located at the end of this document.
A low rating indicates that fires can be attacked and
controlled directly by ground crews building fireline
and will be limited to burning in understory vegetation.
A moderate rating indicates that hand built firelines
alone would not be sufficient in controlling fires and
that heavy equipment and retardant drops would be
more effective. Areas rated as high represent the
most hazardous conditions in which serious control
problems would occur i.e., torching, crowning, and
spotting, control lines are established well in advance
of flaming fronts with heavy equipment and backfiring
may be necessary to widen control lines. For more
information on fuel modeling and the development of
fire behavior potential for this analysis, refer to Ap-
pendix E - Fire and Fuels.

Table 3-14 Fire Behavior Potential, identifies the areas
of high, moderate and low fire behavior potential
within each vegetation community.

Table 3-14 Fire Behavior Potential
High FBP | Moderate |Low FBP
essisticnlivpe Acres | FBP Acres| Acres
Canyon Live Oak w/ Scattered Conifer 11,340 990 1,605
Gray Pine 750 105 0
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High FBP | Moderate |Low FBP

posctatonii pe Acres |FBP Acres| Acres
Jeffrey Pine 1,365 250 440
Douglas-Fir/Canyon Live Oak 6,415 16,770 0
Douglas-Fir/Tanoak 1,620 2,620 0
Mixed Conifer/Good Site 2,350 2,225 2,090
Mixed Conifer/Poor Site 1,705 0 3,060
True Fir 2,060 2,695 3,195
Subalpine Harsh Site w/ Scattered Conifer 10 285 2,330
Meadow/Lake 0 0 185
TOTAL 27,615 25,940 12,905
Percent 4% 39% 19%

FIRE AND FUELS ORGANIZATION

Key Question 1- What is the current organization
for fire suppression and fuels treatment and their
abilities?

initial attack fire organization and the budget needed
to finance this organization. This organization, identi-
fied as the Preferred and "most efficient while consid-
ering land and resource values" is designed around
the capability to successfully prevent at least 90% of
fire starts from becoming escaped fires.

The preferred organization as displayed in Table 3-16
Preferred Fire Suppression Organization, was also
identified as being instrumental in accomplishing natu-
ral and prescribed fire objectives of reintroducing fire
as an ecological process. The wide margin between
the current organization and the preferred indicates
that suppression objectives and the implementation of
natural and prescribed fire programs will not be met.

Table 3-15 Fire Suppression Organization, displays
the current fire suppression organization for the
Salmon River Ranger District.

Table 3-16 Preferred Fire Suppression Organiza-
tion

No. of Positions and Position Title
1 District Fire Management Officer

Table 3-15 Fire Suppression Organization
No. of Posltions and Position Title
1 District Fire Management Officer
2 Assistant Fire Management Officers
1 Fuels Officer
1 Fire Prevention Officer
2 Engine Captains
2 Fire Engine Operators
1 Handcrew Foreman
10 Firefighters
1 Lookout
21 Fire And Fuels Personnel Total

This list reflects the organization during fire season.
During the portion of the year where the majority of
the prescribed burning takes place (February-May)
only those employees with permanent appointments
are available. This leaves approximately ten people to
accomplish prescribed burn objectives. Under the
current organization, the amount of prescribed burn
acres that can safely accomplished is approximately
1,000-1,500 acres per year.

During fire season the fire suppression organization is
very capable, containing over 90% of fire starts to
small areas (< 1 acre fire areas).

Final fire behavior potential determinations incorporate
the ability of the fire suppression organization to con-
tain fires where access is available.

Key Question 2- What are the differences between
fire suppression forces used in the LMP and

forces currently available?

The During the development of the Forest Plan, the
Initial Attack Assessment Model of the National Fire
Management Analysis System (NFMAS) was used to
evaluate the cost of various fire organizations against
the potential loss of resources. The optimum situation
is where the expected cost of suppressing wildfires
plus net benefit or resource value expected to be lost
is minimized. The results indicate the most efficient
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1 Assistant Fire Management Officers
1 Fuels Officer

1 Fuels Technician

1 Fire Prevention Officer

1 Fire Prevention Technician

3 Engine Captains

3 Fire Engine Operators

1 Handcrew Foreman

2 Watertender Operators

15 Firefighters

1 Lookout

29 Fire And Fuels Personnel Total

Key Question 3- What are current costs for fuels
treatment (underburning) and for fire suppression
in the watershed?

Current costs for underburning on the Salmon River
District are approximately $100/acre. Some innova-
tive helitorch burning within the Specimen Fire area
has been accomplished at a cost of approximately
$250/acre. The costs for broadcast burning on the
district are approximately $400/acre.

The cost of suppressing the Specimen Fire, the most
recent large fire on the Salmon River District, was
$5,500,000. This fire occurred in 1994, with inflation,
current cost of suppressing this 7,015 acre fire would
be $6,190,000 or a cost of about $880 per acre.

TERRESTRIAL WILDLIFE
Key Question 1- What wildlife species will be dis-

cussed in detail in this analysis?

The analysis area contains potential habitat for a vari-
ety of vertebrate wildlife. Many of these habitats have
been altered by management activities on public and
private land. For this analysis, the wildlife focus will
be on the bald eagle, peregrine falcon, northern spot-
ted owl, northern goshawk, Pacific fisher, American
marten, willow flycatcher, black-tailed deer, elk, and
black bear. Amphibian and reptile species will also be
discussed if information is available. These species
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were selected for analysis because of their status as
either protected by the Endangered Species Act, listed
as Forest Service sensitive, or they have high social
interest. These species are also included as part of
the Forest Management Indicator Species (MIS) in the
Forest Plan. Refer to Appendix F - Endangered Spe-
cies Act and Other Species Considerations Questions
and Answers.

Other MIS species or assemblages from the Forest
Plan found in the analysis area include hardwood and
snag assemblages. Information developed and
tracked in the analysis, for vegetative biodiversity and
other wildlife species should cover habitat concerns
for the hardwood assemblages. Information on snags
and snag densities is not available at the watershed
scale, but expected snag densities for natural forest
types found in the watershed will be presented.

Key Question 2- For each of the Management In-
dicator Species, what are the habitat needs, and
where and how much of this habitat is in the wa-
tershed?

Bald Eagle: status-Federal Threatened

Bald eagles in inland Northern California are found in
close association with lakes, reservoirs, and rivers that
provide prey and suitable nesting and roosting habitat.
Nests are usually located in multistoried forest stands
with large trees and generally the largest ponderosa
pine, sugar pine, or Douglas-fir are used for nests and
roosts. Bald eagles feed primarily on fish during the
spring and summer but often shift to waterfowl and
carrion in the winter.

In this watershed, bald eagles are casual visitors dur-
ing the fall and winter. Anadromous fish runs are the
most likely attraction for the eagles. No nests have
been detected in the watershed.

Peregrine Falcon: status-Federal Endangered

Peregrine falcons primarily nest on large cliff, usually
near water. Peregrines begin nesting in February and
the young fledge in early summer. Peregrines hunt for
birds over large areas and many different habitat
types. Perches, in prominent locations (high rocks,
cliffs, and snags) are important to peregrines as ob-
servation posts in foraging, territorial defence, and re-
productive behavior. There is one known peregrine
eyrie within the watershed, in Knownothing Creek.

Northern Spotted Owl: status-Federal Threatened

On the Klamath National Forest, suitable nesting/
roosting habitat for spotted owls is defined as multi-
layered, multi-species conifer stands with greater than
60% total canopy cover. Large (>18" dbh) overstory
trees, large amounts of down woody debris, and the
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presence of trees with defects or other signs of deca-
dence in the stand are also important habitat compo-
nents. The size of the stand and adjacency to other
habitat types that owls can use are important factors
in determining suitability.

Suitable habitat is found mostly in the southwest and
northeast portions of the watershed (see Figure 3-11)
with suitable habitat found in most drainages except
those impacted by the fires in 77 and 87. There are
ten spotted owl activity centers in the analysis area;
four in the Eddy Guich LSR, three in the Bowerman
LSR, and three in the Salmon Mountain Wilderness.

There is currently 20,060 acres of suitable
nesting/roosting habitat and 24,200 acres of dispersal
habitat in the analysis area. Table 3-17 Suitable Spot-
ted Owl Nesting/Roosting and Dispersal Habitat Acre-
age, gives a breakdown of spotted owl habitat by
management area for lands within the watershed.

Table 3-17 Suitable Spotted Owl Nesting/Roost-
ing and Dispersal Habitat Acreage
Land Designation Nesting/Roosting Dispersai
Acres Acres
Wilderness 3,890 5,980
Special Habitat --LSR 9,010 4,915
Special Habitat --Eagle/Faicon 30 430
Riparian Reserves 2,320 4,095
Scenic/Recreational Rivers 180 760
Partial Retention VQO 2,350 4,610
General Forest 2,085 3,215
Private Lands 195 195
TOTAL 20,060 24,200

Northern Goshawk: status-Forest Sensitive

In northern California, goshawks use mature and old-
growth conifer forest with dense canopy closures and
little understory. Goshawks often nest on north and
east aspects and low on the slope on moderate to flat
terrain. Good goshawk habitat contains abundant
large snags and large logs for prey habitat and pluck-
ing perches. Goshawk nest stands are composed of
large dense trees and are often associated with forest
openings such as meadows and riparian areas. Gos-
hawks do most of their foraging in open mature for-
ests, meadows, and other forest openings.

On the west side of the Klamath, suitable goshawk
habitat is similar to spotted owl habitat and for this
analysis it will be described as the same. For a dis-
play of suitable goshawk habitat, see Figure 3-11 Suit-
able Northern Spotted Owl Habitat, contained in the
Map Packet located at the end of this document. Cur-
rently there are five managed goshawk nesting ter-
ritories in the watershed; one each in Knownothing,
Methodist, Smith, and two in Matthews Creek.

For the amount of suitable goshawk habitat in the wa-

tershed see the table of suitable spotted owl habitat
(Table 3-17).
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Pacific Fisher: status-Forest Service R-5 Sensitive

Fishers are medium sized forest carnivores weighing
between 5 and 12 pounds, with males larger than fe-
males. Fishers are generalized predators of small to
medium sized mammals, birds, and carrion; with
snowshoe hares, squirrels, mice and porcupines im-
portant prey species. In the pacific northwest, fisher
are categorized as closely associated with late-
successional forests. For fisher, tree species is less
important than forest structure that affects prey abun-
dance and vulnerability, and provides denning and
resting sites. Conifer stands that provide these fea-
tures have a diversity of tree sizes and shapes, light
gaps and associated understory vegetation, snags,
fallen trees and limbs, and trees with limbs close to
the ground.

For this analysis, suitable spotted owl habitat was
used to display potential fisher habitat. For a display
of fisher habitat see Figure 3-11, and refer to Table 3-
17 located earlier in this section.

American Marten: status-Forest Service R-5 Sensi-
tive

The American marten is a forest carnivore about the
size of a small cat. Martens are found in climax conifer
and mixed forests, at higher elevations usually above
5,000 ft. They need a moderately dense overstory and
sufficient understory cover for hiding and denning.
Moist sites that support dense succulent understory
vegetation for prey species are considered prime mar-
ten habitat. Understory structure, including slash or
rotten logs and stumps is necessary for denning, hid-
ing, and foraging. Martens usually den in rotten logs,
but have been known to use rock slides and slash
piles.

Martens prey on small mammals, especially mice and
voles. Other small mammals including ground squir-
rels, flying squirrels, chipmunks, and snowshoe hares
are also important prey species. Seasonally, martens
utilize insects, fruits, nuts, and small birds.

On the west side of the Klamath, marten habitat for
denning is described as moderately dense >60%
canopy closure above 5,000 ft. and often associated
with true fir stands. Foraging habitat is generally
>40% canopy closure above 5,000 ft. but also in-
cludes high elevation meadows. Using the EUI data,
2,070 acres of denning/hiding habitat is available in
the watershed, with an additional 2,260 acres of forag-
ing habitat. For a display of potential marten habitat
see Figure 3-16 Suitable Habitat for Marten, contained
in the Map Packet located at the end of this docu-
ment.
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Willow Flycatcher: status-Forest Service Sensi-
tive, California Endangered

Willow flycatchers are small (sparrow sized) migratory
songbirds that nest in riparian shrubs. Willow fly-
catcher breeding habitat in California, is characterized
as moist meadows with perennial streams, lowland
riparian woodlands dominated by willows and cot-
tonwoods, or spring fed boggy areas with willow or
alders.

Point count bird surveys have not documented willow
flycatchers in the Lower South fork watershed, al-
though suitable habitat does exist. Suitable flycatcher
habitat is found in high elevation meadows and stream
side riparian areas with a significant shrub component.

Black-tailed Deer: status-Species of Local Con-
cern

Black-tailed deer habitat is a mix of openings and
shrublands that provide forage and cover and forest
cover for protection from weather and disturbance.
Forage areas close to cover are utilized more than
open areas because the deer can quickly escape
predators. Deer habitat requirements change season-
ally, with most deer migrating between energy rich
summer ranges and nutritionally poor winter ranges.
Diet also changes seasonally, with herbaceous veg-
etation utilized in the spring and early summer and
then a move to browse in the fall and winter.

Cover is needed by deer to avoid predation or distur-
bance, and for protection from the weather. Thermal
protection from heat in summer and cold in winter is
needed by deer. A good representation of hiding
cover is vegetation capable of obscuring 90% of a
standing adult deer at 200 feet or less. Shrub fields
and thickets of small trees provide important hiding
cover. On the winter range, thermal cover is very im-
portant and is provided by evergreen trees and shrubs
at least 5 feet tall with 70% crown closure. A mosaic
of vegetation types that provide hiding cover, thermal
cover and forage is needed for suitable deer habitat.

Fawning areas are another key component of deer
habitat. Fawning areas typically have warm expo-
sures, gentle slopes, low woody vegetation, dense
ground cover and succulent forage and water within
600 feet. Fawning areas are most often found in the
transition zone between summer and winter ranges.

Black-tailed deer are found throughout the watershed,
with most of the animals using the higher elevations in
the summer and moving down to low elevations for
the winter. The early seral vegetation in Negro, Henry
Bell, and Indian Creeks is important deer winter range.
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Elk: status-Species of Local Concern

After having been extirpated from the watershed in the
early 1900s, elk are again starting to repopulate the
watershed. Most of these animals are believed to be
coming from the Upper South Fork Salmon river as
the herds transplanted there in the early 1990s ex-
pand their populations and range. They have been
sighted in Matthews Creek, and Murphy Gulch.

Elk forage in wet meadows, springs and seeps, and
young plantations. Older plantations and natural
thickets are used for hiding cover. During winter, elk
move to lower elevations using drainage bottoms for
cover and forage.

Another factor in the repopulation of the watershed by
elk, is providing adequate calving habitat. Good calv-
ing habitat is found on gentle slopes with dense cover,
down woody material, close to forage and away from
roads or other disturbance sources.

Studies have shown elk to be extremely sensitive to
roads, and in areas where open road densities are
greater than 2.5 miles per square mile habitat ef-
fectiveness drops to about half.

Black Bear: status-Species of Local Concern

Black bears are very adaptable and inhabit a wide va-
riety of plant communities. They prefer forested and
shrubby areas but use meadows, Riparian areas,
ridge tops, burned areas, and avalanche shutes. Black
bears prefer mesic over dry areas and forest over
open areas. They use dense cover for escape, ther-
mal protection, and bedding. Black bears are found
throughout the Lower South Fork watershed; using
low elevation southerly slopes in the spring and mov-
ing to higher elevation northerly and easterly slopes
as summer progresses.

Black bears eat a wide variety of foods, relying most
heavily on grasses, herbs, fruits and mast. They also
feed on carrion and insects and sometimes will kill and
eat rodents and fawns. Black bears also eat salmon
and raid orchards, gardens, and trash bins of rural
homes.

Maintaining well distributed populations of fruit-
producing shrubs and mast-producing oaks is impor-
tant in providing quality black bear habitat. High open
road densities have been shown to reduce the quality
of black bear habitat.

Amphibian and Reptile Species
The analysis area also provides habitat for several

amphibian and reptile species. Aquatic and terrestrial
amphibians and aquatic reptiles will be discussed.
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Aquatic associated amphibians found in the analyses
area include foothill yellow-legged frog, cascades frog,
tailed frog, Pacific tree frog, western toad, Pacific gi-
ant salamander, rough-skinned newt, and long-toed
salamander. All of these amphibians require aquatic
habitats for a portion of their life cycle and several are
closely tied to riparian areas for most of their habitat
needs. Many of these amphibians are associated with
low and mid elevation streams, ponds and springs.
However, tailed frogs are often found at higher eleva-
tions in headwater streams with cool water tempera-
tures and high stream gradients. No formal surveys
have been conducted for aquatic amphibians in the
analysis area.

Aquatic associated reptiles that occur in the water-
shed include Pacific Coast aquatic garter snake, west-
ern terrestrial garter snake, and western pond turtle.
Both species of garter snake are closely tied to ripar-
ian habitats. Western pond turtles have been ob-
served in the lower gradient portions of many water-
shed streams, including the South Fork of the Salmon
River. During dispersal periods, western pond turtles
may travel far from water and into higher elevation
habitats.

There is habitat for several terrestrial amphibians in
the watershed. These amphibians occur in upland
areas and some may have a portion of their life cycle
in aquatic habitats; however, most of these sala-
manders do not require open water at any stage of
their life cycle. The most common of these sala-
manders is the ensatina. There is habitat for three
other terrestrial salamander species in the watershed,;
they are Siskiyou mountain salamander, Del Norte
salamander, and Shasta salamander. These three
species have been designated in the Forest Plan as
survey and manage and protection buffer species.
Del Norte salamanders have been found in Sign and
Methodist creeks during surveys for the
Bower/Methodist timber sale. The closest recorded
sighting of Shasta salamanders is over 50 miles to the
southeast and the closest recorded sightings of
Siskiyou Mountain salamanders is over 30 miles to the
north.

ROADS

Key Question 1- What are the current conditions
and uses of roads within the watershed?

The analysis area contains approximately 238 miles of
road. There are 16 miles under Siskiyou County juris-
diction, 206 miles under Forest Service jurisdiction (in-
cluding temporary roads), and six miles under private
jurisdiction (see Figure 3-17 Current Transportation
System, contained in the Map Packet located at the
end of this document).

Forest Highway 93 (also known as Siskiyou County
Road 1C0O2) provides primary access to the water-
shed and was constructed along the South Fork
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Salmon River. This portion of FH-93 starts at the
community of Forks of Salmon and traverses the
South Fork Salmon River for 14 miles to the end of
the analysis area. This portion of the road is single
lane paved with moderate and adverse grades (-10%
to 10%). The road has little to no shoulder area, cul-
verts, bridges, inside ditch line and a minimum amount
of turnouts. There are private roads that exit the FH-
93 that provide access to residences and mining
claims and are maintained by those individuals. The
private roads are constructed as low standard, native
surface roads.

The county road 1E001 provides access to the water-
shed from the north (Black Bear Summit) and is lo-
cated along Black Bear Creek for four miles. This por-
tion of the road is single lane, native surface with mod-
erate grades (-4% to -10%). The road has culverts,
inside ditch line and a minimum of turnouts. There
are private roads that exit the county road that provide
access to residences and mining claims and are main-
tained by those individuals. These roads are con-
structed as low standard, native surface roads.

Forest Service road system within the watershed has
a total of 206 miles, 68 miles of single lane, pit run ag-
gregate surface and 138 miles of single lane, native
surface roads. Forest Service provides the following
level of maintenance: 17 miles of Level 1, 160 miles of
Level 2, and 30 miles of Level 3. Users of the Forest
Service road system are recreational, administrative,
and timber hauling traffic. Forest Service roads ac-
cess side drainages off of FH-93. Roads were con-
structed starting in 1930s until 1992. The following
template and features exist on most roads, inslope or
outslope, inside ditch line, culverts or rolling dips, and
bridges. Roads have a moderate (4% to 10%) to
steep (8% to 14%) grades. All roads use existing con-
tours and switch backs to traverse from stream beds
to ridge tops. Average road width is 15 to 24 feet plus
turnouts. Roads access trailheads, private land and
mining claims. Most of the road system is used for
hauling merchantable material, fire prevention, recre-
ation and administrative traffic.

Non-system roads exit the main Forest road system.
Total length of non-system road is 18 miles within this
watershed. These roads are used to access landings
within a unit. Average grades are moderate (4% to
10%) to steep (8% to 20%). Average width of the
non-system roads are 15 feet with limited amount of
turnouts, rolling dips and cross drains.

The county road (FH-93) provides primary access to
the watershed, and was constructed near main stream
courses. The road is maintained throughout the year
for user comfort and safety. Road construction stan-
dard for most of the miles was single lane, ditched,
native surface and fair alignment, resulting in larger
cut and fill slopes.
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Private roads provide access to residences and min-
ing claims and are maintained by those individuals.
These roads were generally constructed as low stan-
dard, native surface roads.

Forest Service system roads within the watershed
were constructed for the administration of National
Forest Lands. Public use has been allowed by the
Secretary of Agriculture on most roads. Travel access
management strategies are used within the watershed
to minimize resource use conflicts. These conflicts
may include special wildlife considerations, erosion
related water quality concerns, or public safety. His-
torically, most of the roads are managed to provide
year-round access.

The following Table 3-18 Travel Access Management
Mileage-National Forest Roads Only, displays miles of
road by management activity.

Table 3-18 Travel Access Management Mileage-
National Forest Roads Only

Travel Access Management Strategy Miles
Year-Round Closure 18
Seasonal Closure 100
Open 88

TOTAL 206

Temporary roads are those roads on National Forest
land which were constructed to provide access for a
single use, such as to a residence, mining claim, wa-
ter source, disposal site, harvest unit, etc.

The majority of the Forest system roads were con-
structed under timber sale contracts with the use of
purchaser credits. Roads also provide for other For-
est use and management activities, such as recre-
ation, mining, law enforcement, and fire prevention
and suppression.

These roads often traversed steep side slopes (<50%
grade). Side casting (i.e., excavate and side cast
without compaction) was the normal technique used
during construction. The earlier dated roads were
generally constructed 14-16 feet wide, inslope or
crowned, unsurfaced, with turnouts, ditched, and with
drainage structures. With years of use the road tem-
plate has change to outslope. The later dated roads
were generally constructed to 14 feet wide, out
sloped, unsurfaced, and with minimum drainage struc-
tures.

The following Table 3-19 Road Miles by Road Tem-
plate and Surface Type - All Roads, displays mileage
for roads within the analysis area.

Table 3-19 Road Mileage by Road Template and
Surface Type - All Roads
Road Tempiate Surface Type Miles
Qutslope Chip Seal 16
Qutslope Crushed 6
Qutslope Native 131

JULY 1997

Page 3-19

Step 3 - Current Conditions



In order to reach the desired road location that met
management objectives, grades often ranged between
4 to 14% with occasional short pitches exceeding
14%.

Forest system roads are categorized into three func-
tional classifications, they include; arterial, collector,
and local. The main County road which travels
through the watershed is considered an arterial. For-
est system roads within the watershed are either clas-
sified as collector or local roads.

The following Table 3-20 Functional Classification- All
Roads, displays miles of road by function classifica-
tion.

Table 3-20 Functional Classification - All Roads
Functional Classification Miles Jurisdiction
Arterial 16 County
Collector 6 Private
Collector 72 Forest Service
Local 134 Forest Service
TOTAL 228 72

Forest Service road maintenance is grouped into five
maintenance levels (refer to Table 3-21 Road Mainte-
nance Level Mileage- All Roads, and see Figure 3-17
Current Transportation System, contained in the Map
Packet located at the end of this document. Most
roads within the watershed are maintained to Level 2
or Level 3 standard. Level 1 roads are those roads
closed to vehicle travel on a permanent basis. Level 2
roads are those roads maintained for high clearance
vehicle use, while Level 3 roads are maintained for
passenger car traffic. Maintenance levels higher than
Level 3 are assigned to roads that have paved or ag-
gregate surface, fair alignment, and with high volume
of traffic.

Road maintenance is accomplished through timber
sale contract requirements, Forest Service road
crews, and service contract. The amount of mainte-
nance accomplished each year within the watershed
is declining because of reduced maintenance budgets,
inflation, and reduced timber sale activity.

The following Table 3-21 Road Maintenance Level
Mileage- All Roads, displays miles of road by mainte-
nance level.

Table 3-21 Road Maintenance Level Mileage- All
Roads
Level Miles

1 - Closed 17

2a - High Clearance/Close Seasonal 101

2b - High Clearance/No Seasonal Closure 61

3 - Passenger Car 30

4 - All Weather Surface 5

LOWER SOUTH FORK Ecosystem Analysis

Road Template Surface Type Miles Level Miles
Crown Native 11 5 - Paved, Double Lane 14
Crown Pit Run 64 TOTAL 228

TOTAL 228

Many of the roads within the watershed have stabi-
lized over the years, both cut slopes, and fill slopes
may be vegetated. Erosion is limited to the road sur-
face and is generally considered minor. Often erosion
is triggered by intense seasonal thunderstorms, how-
ever severe erosion problems associated with roads
maybe chronic, and generally can be traced to one or
several causes (e.g., geometric design of the road,
road grades, surface type, soil type, road location,
steepness of terrain, inadequate drainage structures,
road location, lack of maintenance, or vehicle use dur-
ing wet weather conditions). For detail listing of exist-
ing road status, refer to Appendix G - Numerical List-
ing of Roads and Their Status.

COMMERCIAL TIMBER OUTPUTS ON
PUBLIC LAND

Key Question 1- What are the capable, available,
and suitable lands, potential timber harvest vol-
umes, and growth rates?

On National Forest lands, the Lower South Fork wa-
tershed has a wide range of highly productive to low
productivity conifer stands. Currently, there is ap-
proximately 290MMBF of timber on Matrix lands
(available for harvest) in the watershed. These same
lands are also currently growing approximately 110
MMBF of timber per decade.

There are four land allocations in the watershed from
the Forest Plan which provide a sustained yield of tim-
ber: Partial Retention, General Forest, Recreational
River, and Scenic River. Partial Retention, General
Forest, and Recreational River areas comprise Regu-
lation Class 2 and Scenic River is Regulation Class 3.

Table 3-22 Summary of Timber Acres, Volumes,
and Growth Potential For Matrix Lands

Matrix Lands Reg Ciass 2 | Reg Class3 | Total
Total Acres 1/ 24,260 110 24,370
Acres Available for Harvest 2/ 20,620 90 20,710
Current volume on acres available
for Harvest (MBF) 3 291,800 1,300 293,100
Potential Growth on Acres Available 110,700 500 111,200

for Harvest (MBF/decade) 4/
1/ Taken from the original LMP acreage estimates. Does not include mapped
Riparian Reserves and Harsh Sites, but does include unmapped Riparian Re-
serves.

2/ Fifteen percent for green tree retention was subtracted from the total.
3/ Volumes were estimated from EUI data and compariment timber inventory
data.
4/ Estimated by assigning growth rates based on site class to the site class
breakdown from the EUI data.
Slte class 1-4 was estimated to grow 120 cu ft/acre/year or with a six board
foot/cu ft conversion, 720 board feet/acre/year or 7,200 board
feet/acre/decade.
Site class 5 was assigned 50 cu f/acre/year. Using a 6 board feet per cu ft
conversion, 300 board feet/acrefyear or 3,000 board beet/acre/decade.
Site class 6 was assigned 20 cu f/acre/year. Using a 6 board feet per cu ft
conversion, 120 board feet/acrefyear, or 1,200 board feet/acre/decade
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HUMAN USES

Key Question 1- What heritage resources exist
within the watershed?

The Lower North Fork to Shasta and Karuk people is
traditionally  significant. In  pre-European-contact
times, area settlements were part of the largest popu-
lation cluster in the Karuk domain.

Most activity centered around riverine settings. Travel
was either cross-country, or by a network of trails in
the river corridors or along ridges. In additional to vil-
lage life near rivers, they secured important seasonal
resources at locales in higher elevations. Trade was
important, but goods and services were generally ob-
tained locally.

The discovery of gold lead to the immigration of many
diverse ethnic cultures into the landscape. American
Indian village sites were located along the river or
mouth of rivers and creeks. Much of the placer gold
deposits were located under the village sites. Most
village sites were piped off the hillside to get to the
gold laden gravels.

Pre Historic sites have been dated to within the last
1500 years. A large proportions of sites are attributed
to be used as an early or late summer camp for one or
two families, most likely processing sites for animal
and vegetable foods.

Within the landscape there are 12 recorded pre his-
toric sites, 105 historic sites and four multi-component
sites.

The largest mine in the landscape was the Black Bear
mine which started in 1860. Numerous mines of vari-
ous sizes started in and around the same time period.
By the turn of the century most of the mines in the
landscape had played out and were abandoned. Min-
ing within the landscape has undergone several
cycles of production, these cycles have been created
by past increases in gold prices, depressions and
wars.

Past mining operations have created a legacy of
abandoned mines, mine dumps structures and a multi-
tude of artifacts attributed to mining and home sites
associated to the mines.

The majority of the historical sites recorded in the
landscape are a direct result of these mining opera-
tions.

Key Question 2- What other commodities are uti-
lized in the watershed?

Miscellaneous Forest Products -Firewood has been
the most popular miscellaneous forest product utilized
from the area. Many people from the communities of
Cecilville and Forks rely on wood as their sole source

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

of heat. People from the Scott Valley also use this
watershed to obtain their firewood.

Boughs, post and poles, and mushrooms are also col-
lected from the watershed in unknown quantities.

Mining -Mining activity has been and continues to
play a significant role of the development in the water-
shed. Existing operating gold mines are prevalent
within the Knownothing drainage. The working mines
consist of hard rock/mill site operations upslope in the
drainage while placer operations are occurring near
the stream channel in the bottom 1/3 of the drainage.
These mines are a readily source of income for many
families living within the Salmon River drainage. Ap-
proximately eight families live at the mouth of
Knownothing and work at the Discovery Day Mine.
Several smaller placer gold mines are found along
stream courses, with one or two miners working each
site. Recreational suction dredging also occurs, with
the amount of use variable depending on the gold
market conditions.

Grazing -There are no grazing allotments in the wa-
tershed, however there is a feral herd of horses with
approximately 10 animals. These horses typically
feed in the O'Farrill Gulch and Matthews Creek area.

Water Uses -National Forest lands within the water-
shed provide domestic water sources for several fami-
lies. Water is diverted from*Argus Gulch for use at
Black Bear and from a tributary to Negro Creek for
use at Godfrey Ranch, and for the residents living
along Knownothing Creek. '

Key Question 3- What are the primary recreational
uses in the watershed?

Although this area provides many traditional recre-
ation uses such as camping, hiking, hunting, fishing,
sightseeing, biking, kayaking, etc. (see Figure 3-18
Recreation Features), overall it probably receives less
visitor use than many other watersheds of the Forest.

Otter Bar Lodge attracts regional visitors for both
mountain biking and a kayaking school. The biking
occurs primarily on Blue Ridge and the kayaking oc-
curs on the South Fork Salmon River.

There are seven ouffitters using the watershed, four
packer/guides for Wilderness trips and three for river
rafting or kayaking. Depending on water levels, river
put-ins are at Methodist Creek and Windy Bridge, with
trips floating through and taking out at Forks or Crapo
Creek.

Hiking in Wilderness is a popular activity, with three
trailheads to provide access to the Trinity-Alps Wilder-
ness. The trailheads (in descending amount of use)
are: Hotelling Ridge, Knownothing Creek, and Plum-
mer Creek. Each trailhead is a secondary type (versus
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primary) which does not have any improvements such
as bulletin boards, or toilets. There are 2 and 12 miles
of primary and secondary trails in the watershed. Pri-
mary trails serve as main transportation routes, tradi-
tionally receive at least a moderate amount of use,
and are maintained annually. Secondary trails don’t
necessarily serve main attractions and one-third are
maintained each year. There are another 29 miles of
inactive reserve trails, which are not currently main-
tained.

Hunting uses include deer, bear, and upland birds.
Fishing for steelhead is open in the tributaries and the
Main Salmon River. The Main Salmon is closed to
salmon fishing.

There are two developed recreation sites in the water-
shed; Matthews Creek and Hotelling Campgrounds,
with 12 and 5 campsites respectively. Both received a
low amount of use, and do not meet current design
standards for accessibility. Matthews Campground
provides day-use and swimming access, while Hotell-
ing provides camping for a variety of users ranging
from loggers to service contract workers.

Sightseeing occurs along County roads, by residents
of the Forks of Salmon or campground visitors. The
undeveloped, natural appearing scenery is valued as
an attraction by local residents and users alike. The
area was inventoried for existing visual condition lev-
els in 1988, and the data is displayed in Table 3-23
Acreage and Percentage by Existing Visual Condition
Levels, for the watershed.

Table 3-23 Acreage and Percentage by Existing
Visual Condition Levels

Visual Condition Level 1/ Acres * % of Watershed
Untouched 18,300 27
Unnoticed 16,200 23
Minor Disturbance 1,400 2
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Visual Condition Level 1/ Acres* % of Watershed
Disturbance 13,800 2
Major Disturbance 3,800 6
Drastic Disturbance 13,000 2
TOTAL 66,500 100
1/ Refer to Appendix H - Visual Condition Levels, for descriptions.

Key Question 4- What is the community’s

interest/involvement in public lands management?
The community has a diverse spectrum of interest and
involvement both past and present. Some of the first
public concerns of management on federal lands were
brought to the attention of the Forest Service in early
1970s and then to eventual litigation from within this
landscape. The involvement has grown to active par-
ticipation of landscape enhancement projects ranging
from fuel reductions to riparian planting.

The Salmon River Restoration Council is a grass roots
operation that is actively committed to the restoration
of landscapes and there contribution to fisheries, resi-
dents, and the public in general. The Council recently
moved into the old Sawyers Bar Ranger Station.

The publics within the Salmon River watersheds are a
well informed; keenly interested in forestry practices
both locally and globally.

Many people within the landscape have asked to be
placed on mailing lists of proposed actions so that
they can contribute their concerns and knowledge
early on in the planning process.

The Main Salmon Ecosystem Analysis (5/31/95) dis-
cussed in detail key elements of Community and Pri-
vate Land Values/Uses for communities within the
Salmon River drainages. This discussion is pertinent
and relevant to this analysis and is incorporated by
reference.
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Ste 4 - Reference Conditions

INTRODUCTION - This step describes how eco-
logical conditions have changed over time, result-
ing in current conditions as described in Step 3. A
reference will be developed based on historic con-
ditions for comparison with current conditions.
This is an attempt using historical data to deter-
mine how the ecosystem adapted/developed.
The time period will vary by ecosystem features
and data availability. Where actual data is lack-
ing, descriptions of historical conditions will be
constructed from a multitude of sources, infer-
ences, and professional judgement.

This step begins with an historic overview that
sets the framework for the step. Following the
overview are answers to key questions by issue
as presented in Step 2.

[ HISTORIC OVERVIEW |

The Lower South Fork watershed falls within the
ethnographic boundary of the Scott Valley Shasta
Tribe, Karuk, and the Konumihu people. Most ac-
tivity centered around riverine setting at the con-
fluence of major tributaries or streams. A few vil-
lages were located on higher hills among the
oaks, and situated near large springs.

Dwelling houses were semi-subterranean with dirt
sidewalls and split-board end walls. These
houses were only occupied during the winter. In
the spring, they were abandoned for brush shel-
ters. Temporary camps, associated with seasonal
hunting and gathering, were single family bark
houses. Later in the fall, during hunting expedi-
tions, they camped in the open.

Subsistence strategies relied on seasonal exploi-
tation of a variety of animal and vegetal resources
from varying ecological zones. The mountainous
terrain was utilized during summer and fall for
seasonal hunting and gathering of plant foods.
Among the vegetal foods collected were acorns,
pine nuts, seeds, bulbs, greens, roots, berries,
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and other fruits. Non-vegetal foods included deer
meat, bear, small mammals, salmon, trout, suck-
ers, eels (Pacific lamprey), crawfish, turtles, mus-
sels, fowl, insects, and grubs. Mountain lion and
wildcat were also hunted. Manzanita berries were
used as a cider drink and milkweed was a source
for chewing gum.

Shasta Indian land management practices in-
cluded burning for wild seed and tobacco crops.
Fire was also used during deer hunting in late fall
when the Shasta would encircle the deer with fire.
Fires were also set on the hills in the fall when the
oak leaves began to fall. Subsequently, areas
which had new growth of hazel and beargrass
were visited by basket weavers. These areas
were visited two to three years after the area had
been burned.

Existing literature does not address the use of
high mountain spiritual or ceremonial areas. Holt
(1977, page 335), however, does mention that
"during a certain moon each year...boys and
young men went alone on dark, stormy nights to a
certain rocky point and piled stones. This was to
make them brave..."

In the 1820s and '30s, the first Euro-Americans
exploiting a resource in the area were the
Hudson Bay Company fur trappers.

The landscape within the watershed has
experienced a dynamic evolution of
resource exploitation and land
ownership. The discovery of

gold in the 1850s in Shasta

County brought an influx of

people to areas such as

McNeal, Negro, Indian, and

Black Bear Creeks to name

a few. By the winter of

1850-1851 there were

thriving gold mining

camps at Forks of Sal-
mon...(Gudde 1975).

Miners displaced

American Indians as

the extractive process

of mining progressed.
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Initially, placer gold was taken from old bench gravels
and river tributaries which yielded substantial amounts
of the metal. Placer mining could be performed by
one individual or several men and did not require a
large expenditure of capital especially when compared
to later mining technologies. The Chinese followed
the miners and successfully recovered gold by re-
working old claims.

Hydraulic mining began in the area sometime after
1850 and operations were oftentimes concurrent with
that of hard rock and dredge mining. This form of
mining may have existed into the 1930s along with
dredge and small-scale, depression-era placer mining.

During the 1860s and early 1870s, Elisha Mancell
(Deacon) Lee became well-known for delivering heavy
mining equipment to Black Bear Mine, on Black Bear
Creek. The ftrail originated at Wildcat Creek and par-
tially followed an old Indian trail to the mine. (The
Black Bear Mine became one of the most productive
gold quartz mines in the area). The Deacon Lee Trail
also was part of a trail system that linked Callahan to
the Salmon River mining region.

A post office was established at the Black Bear Mine
during the summer of 1869, and stayed open until Au-
gust 1941. Yocumville which is located at the mouth
of Methodist Creek also maintained a post office from
June 1889, to March 1891.

The Gilta Mine within the Knownothing Creek drain-
age, see Figure 4-1 Historic Features, contained in the
Map Packet located at the end of this document, was
established in 1892 and was instrumental in the estab-
lishment of the first private phone company in the
Siskiyou County.

King Soloman Mine was established in the early
1890s along Matthews Creek. Like many mines of
that era, they were as self sufficient as possible and
maintained a sawmill, cook house, essay office and
stamp mill.

Fresh fruits and vegetables were hard to come by in
the mining camps and many available flats that were
not needed for the mine operations or had potential for
a find, were put into production for fresh vegetables.

Mules, horses and oxen were also used extensively
for mining and hauling heavy freight. Fields were
cleared for growing hay adjacent to the Forks of
Salmon area and upslope from the river in the Blue
Ridge Ranch vicinity.

The Civilian Conservation Corps changed the trans-
portation system dramatically in the early 1930s.
Many trails were constructed for fire suppression ac-
cess but more importantly the Bacon Rind Road (con-
necting Cecilville with Sawyers Bar) was built to high
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standards for vehicle traffic. Construction of the Ba-
con Rind road and the road along the South Fork of
Salmon made the communities readily available for
cost effective transportation of goods and services.

The Forest Reserve (later the Forest Service) estab-
lished the Klamath National Forest in 1905 through
provisions of the Organic Act of 1897. Early manage-
ment emphasized fire suppression, trail work, and
road improvement to rural communities. Starting in
the 1960s, timber harvest became an increasingly im-
portant activity within the watershed.

Prior to the 1960s timber harvest was done on a small
scale in conjunction with mining operations. In the
1960s timber was harvested on a larger scale. How-
ever, most timber harvest was done following the
large fires that occurred in the area; the Hog Fire in -
1977 and the Glassgow Fire of 1987.

WATERSHED PROCESSES

Key Question 1- What were historical (pre-Euro-
American settlement) and reference erosion rates,
and what disturbances affected them?

Erosion rates previous to Euro-American settlement
were influenced by natural erodibility and instability,
the occurrence of flood events, and natural wildfire or
American Indian burning. The geomorphology of the
area was basically the same as today with similar pro-
cesses as described in Step 3. Active landslides, in-
ner gorges, toe zones of large earthflows, and other
unstable features provided the majority of sediment to
streams during periodic flood events. The timing and
frequency of floods was primarily dependent on heavy
rainfall or rain-on-snow climatic events.

While flooding provided the mechanism to trigger
large inputs of sediment to streams, fire was the pri-
mary upslope disturbance. Fires, either lightning or
human started, frequently burned through the area
and impacted watershed conditions. Fires were gen-
erally of low intensity with some patches of high inten-
sity in upslope areas. Fires were less common and of
lower intensity in riparian areas due to the low slope
position and moist conditions, refer to the Vegetative
Biodiversity section later in this step. Fires increased
erosion and landsliding, especially when high intensity
fire occurred on granitic soils.

Fire recurrence intervals in pre-settlement times have
been studied in the Klamath Mountains area but the
watershed impacts of these fires are not well known.
Most burned acreage was likely burned at low inten-
sity but patches of high intensity fire certainly occurred
at various times and places. Therefore, while pre-
settlement fire is acknowledged to have caused water-
shed disturbance historically, quantifying historic ef-
fects of wildfire is difficult. For modeling purposes,
reference watershed conditions are considered pris-
tine; no effects of fire or other disturbance.

Step 4 - Reference Conditions
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RIPARIAN AREAS
Key Question 1- What are the historic and refer-

ence riparian conditions in the watershed?

Limited information exists pertaining to riparian condi-
tions prior to Euro-American settlement based on his-
torical accounts. The high gradient streams in the
Lower South Fork were probably dominated by upland
tree species, except for narrow riparian vegetation
strips along larger streams with small floodplains or
areas recently disturbed by flooding and debris scour.
Intermittent streams had vegetation little different than
adjacent uplands. The harsh site conditions dis-
cussed under the Vegetative Biodiversity section in
Step 3 would have influenced stand structure along
the streams.

A review of 1944 air photos shows that, in general,
many upland areas have few large trees or relatively
open tree canopies, likely because of site limitations
and the affect of frequent fires that burned through the
watershed. Riparian areas appear to provide a
greater proportion of dense, large tree stands than ad-
jacent uplands with the exception of south facing
streams such as Negro Creek. Apparently, the fre-
quent fires that periodically reduced tree densities in
the mid to upper slope areas and on south slope ripar-
ian areas had relatively minor effects in riparian areas
on northerly aspects. Many riparian areas probably
had older conifers at densities near site potential, al-
though wildfire and infrequent severe flooding with de-
bris torrents would decimate vegetation in certain lo-
cations. Overall, about 40 to 60% of riparian areas
supported dense stands of large conifers.

The 1944 photos also reveal extensive floodplain min-
ing impacts along the South Fork and several tributar-
ies. Riparian vegetation was severely impacted in
places by hydraulic mining and also by mining camps
and other settlements.

Little, if anything, is known about fish habitat condi-
tions prior to mining operations. It is assumed the
habitat was in good condition to support the salmon
and steelhead populations that were said to exist by
miners and R. D. Hume in Snyder's (1931) report.
The extent of damage that mining had on the physical
characteristics of the streams, including pools, fine
sediments, riparian vegetation, and stream channels
is unknown, however can probably be considered ex-
tensive.

The maximum water temperature recorded in the
Salmon River during the summer of 1934 was 77.50 F.
During this time period, the streams were lower than
they had been during the previous decade and hy-
draulic mining was still occurring on the Salmon River.
Water quality conditions were considered fair and had
"improved over 1933 when the Salmon River was at
times very badly polluted (Taft and Shapovalov 1935),
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and Moffett and Smith (1950) state that the Klamath
River and many of its tributaries "ran silty".

Factors affecting riparian habitat quality may vary from
stream to stream, however, the physical and biological
components that create and maintain aquatic habitat
are similar. These components are important within
the aquatic, semi-aquatic, and surrounding riparian
and upslope area and are able to sustain the charac-
ter of a stream corridor. They are also continually
changing as ecological processes within the water-
shed modify and reshape the habitat. Together, these
components maintain and restore productivity and re-
silience in a fully functioning aquatic ecosystem. The
following describes how these components contribute
to a fully functioning aquatic ecosystem.

Upslope processes are critical in providing and main-
taining suitable amounts and intensities of water flow,
and natural delivery mechanisms of sediment without
accelerated rates of erosion and sediment yield.
Headwater areas are important for exchange of water,
sediment, and nutrients. The timing, magnitude, and
duration of peak and low flows is critical to sustaining
aquatic habitat and patterns of sediment, nutrient, and
wood routing.

Riparian areas are essential in maintaining stream
temperatures, dissolved oxygen levels, and other ele-
ments of water quality. They also ensure large wood
recruitment, stabilize the channel, provide for filtration
of sediment, and increase habitat diversity.

Forested riparian ecosystems should have a diversity
of plant communities. Late-seral stages in a com-
munity should predominate and consist of endemic
conifer and hardwood species, with intermingled areas
of early-seral stages such as grasses and forbs. Ide-
ally, this should be a multi-layered canopy including
signs of decadence such as standing and fallen dead
trees. An overstory of conifers should provide future
recruitment of large wood, and shade and thermal
cover of the streams and lakes. An intermediate layer
of mixed deciduous and coniferous vegetation should
provide thermal buffering, nutrient cycling, bank stabil-
ity, and recruitment of terrestrial insects as an aquatic
food source. The vegetative canopy should provide
stream surface shading during the summer and
should be at site potential.

Wet meadow areas should have stable overhanging
banks with herbaceous vegetation and/or woody veg-
etation providing canopy cover, bank stability, and
sediment filtration. The water table should be near
the meadow surface, with the stream meandering
through. Few signs of gullying or compaction shouid
be apparent.

Diverse and complex instream habitats are essential
for all life stages of aquatic species and should include
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large, deep pools for holding and rearing. Large
woody material is critical for maintenance of these di-
verse habitats as it maintains stream channels and
provides a source of cover through a range of flows
and seasonal conditions. A diverse substrate is nec-
essary with small percentages of fines and embed-
dedness for successful egg and alevin development.
Sub-surface interstitial areas are also critical for inver-
tebrates and juvenile fishes. An abundance of cool,
well-oxygenated water, free of excessive suspended
sediment is important for aquatic species production
and survival.

Reference conditions for instream habitat components
within the watershed have been identified in wilder-
ness streams within the Wooley Creek watershed and
in unmanaged streams within the Dillon Creek water-
shed. A detailed analysis of reference habitat condi-
tions is found in Salmon River Basin Fish Habitat and
Channel Type Analysis, by EA Engineering. The fol-
lowing information was taken from this report. Table
4-1 Reference Habitat Parameters, displays values for
reference streams with Rosgen channel classifications
similar to those of the streams within the analysis
area.

TABLE 4-1 REFERENCE HABITAT PARAMETERS
AvgLWM | Primary | Shannon Avg % Avg %
Stream | Beoon | hol7opay | Coverage |PoolFreq | Diversty ol |Embedded:| Sutace | %FRun | %Riffle | %Pool
(%) 2/ (pools/mi) | Index 4/ ness Fines
Wooley 1 F2 0.25 16.93 1.0132 10.7 31.33 13.67 12.80 35.80 51.40
Dillon 2 F2 0.02 14.00 1.0739 9.5 21.25 19.77 33.06 27.12 39.82
Dillon 1 C3 0.00 7.22 0.9369 1.5 27.40 26.40 51.22 39.30 9.48
Hancock 1 A2 3.75 12.15 1.1587 74.38 21.14 7.96 39.42 7.70 52.87
Steinacher 2 A2 227 23.07 1.1793 76.40 24.09 12.12 29.72 34.58 35.70
BSkull 1 A2 2.38 0.00 1.0627 949 N/A 10.80 58.80 19.95 21.25
Bridge 1 A2 1.02 23.79 1.1329 61.58 9.50 5.17 34.27 28.58 37.15
Deer Lick 1 A2 0.86 3.33 1.1528 99.80 20.00 12.58 54.38 18.26 27.36
Bridge 2 B2 1.48 1.84 0.9285 54.50 15.00 17.78 51.25 30.5 18.18
Rock 1 B2 4.63 0.00 1.1577 77.94 30.00 12.75 39.28 32.65 28.07
Copper 2 B2 0.00 9.25 1.0297 15.00 18.33 5.00 74.28 18.24 747
NFDillon 10 B2 1.08 1417 0.9810 41.30 16.88 3.75 83.88 10.21 5.91
Steinacher 1 B2a 213 28.18 1.1179 NA* N/A N/A 23.61 38.26 38.13
1/ The Rosgen classification system uses a combination of channel slope, substrate size, stream width to depth ratio, channel entrenchment and confinement ,and sinuos-
ity to assign on of approximately forty different channel types to a specific stream reach (Rosgen 1996).
2/ The percent of total habitat area having large woody material as cover.
3/ Number of primary pools (greater than or equal to three feet in depth) per mile.
4/ (Shannon and Weaver 1949)
* N/A = Not Available
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AQUATIC DEPENDENT SPECIES
Key Question 1- What were the population distri-

butions and sizes of aquatic dependent species?

it is difficult to determine the historical population size
of salmon and steelhead in the Salmon River water-
shed, however fish numbers were sufficient to supply
the primary subsistence food and be the basis for the
economy of the indigenous people prior to the mid
1800s. After 1850 and the discovery of gold in the
area, fish populations were subject to additional hu-
man impacts including mining, commercial timber har-
vest, water diversions and dams, artificial propagation,
and other historical activities.

Stocks and species of salmonids that existed at the
time of cannery development on the Klamath in 1912
included spring and fall run chinook salmon, coho
salmon, and steelhead trout. Three fish canneries
were operating at the mouth of the Klamath River
which was heavily fished for salmon, with no limits.
Steelhead trout were an incidental catch since migra-
tion times coincide with the salmon. Both Snyder and
R. D. Hume in Snyder's (1931) report state that his-
torically the spring run of chinook salmon was the
"main run" of salmon and the population was very pro-
nounced. "These spring salmon may be caught in the
smaller streams fed by melting snow at the headwa-
ters of Salmon River during the month of June" and
have "now come to be limited" and "practically extinct"
while the fall run was reduced to "very small propor-
tions” (Snyder 1931). By the mid 1930s it was re-
ported that anadromous fish populations within the
Klamath Basin were already significantly jeopardized
(Taft and Shapovalov 1935). They also reported "un-
fortunately no exact recorded facts exist concerning
the size of the present and past runs of steelhead in
the Klamath River. It would, nevertheless, be per-
fectly safe to say that the general consensus of opin-
ion of fishermen and residents on the river is that
these runs have decreased alarmingly, particularly
during the past few years." Suggestions during the
early 1930s to determine the decline of the spring run
chinook included mining operations, overfishing both
in the river and ocean, irrigation, and the building of
Copco Dam.

Mining also had other impacts to the Klamath fishery.
"During the period of placer mining, large numbers of
salmon were speared or otherwise captured on or
near their spawning beds, and if credence is given to
the reports of old miners, there then appeared the first
and perhaps major cause of early depletion” (Snyder
1931). Taft and Shapovalov (1935) studied occur-
rence of benthic invertebrates in Klamath River tribu-
taries and found mined areas had consistently fewer
organisms than non-mined areas.

Many dams were built in the Klamath system to divert
water for mining, agriculture, and domestic use.
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These dams and diversions blocked salmon and steel-
head from more than 200 miles of spawning and rear-
ing habitat along Klamath River tributaries (CDWR,
1960 from CH2MHill). Unscreened or poorly screened
water diversions and ditches resulted in a significant
loss of juvenile fish which Taft and Shapovalov (1935)
reported as the "most serious present loss of trout and
salmon". During their review of Klamath River ditches
most were found to contain juvenile fish. In a survey
of diversions in the Klamath basin, the Salmon River
basin had six diversions with a history of screens
(working or not), 37 diversions needing screens, and
21 diversions reported as not needing screens.

Artificial propagation began within the Klamath River
Basin in 1896 when eggs taken from a tributary to the
Sacramento were raised to fry and introduced into the
upper Klamath. Eggs from the Sacramento River
were also taken in 1907, 1911, 1913, and 1917 for a
total of 4,950,000; these were released in the Klamath
River. A small hatchery was estabiished at the mouth
of the Klamath River in the 1890s that released fry
originating from the Rogue River and after Copco
Dam was established a hatchery was developed at
Fall Creek (Snyder 1931). The affects these historic
hatcheries and resulting fish had on the Salmon River
watershed is unknown. A hatchery was also built to
mitigate the affects Iron Gate Dam would have on the
salmonid fishery. Since 1991, no fish plants have oc-
curred in the Salmon River because of increasing con-
cerns over genetic pollution of the wild fish and com-
petition for food and space between hatchery and wild
stocks.

VEGETATIVE BIODIVERSITY

Key Question 1- What was the historic distribu-
tion and pattern of vegetation in the watershed;
including late-successional and dispersal habi-
tats?

The result of the natural disturbance regimes was a
mosaic of dry meadows, shrubfields and open stands
of hardwoods and conifers. The best available infor-
mation on the historic vegetative conditions are the
1944 aerial photos. Analysis of the 1944 photos
shows for the most part, open stands of hardwoods
and conifers with dense stands limited to the lower
half of north slopes and drainage bottoms. Openings
in the forest were prevalent. Open grass and shrub
slopes, shrubfields, and patches of small trees are
found throughout the watershed. The picture from the
1944 photos is that of a structurally diverse landscape.

In the low elevation grass and shrubfields, frequent
high intensity fires were the most common natural dis-
turbance. Frequent high intensity fires eliminated any
competing conifers and helped perpetuate shrubfields
in the landscape. This community grows into dense
patches and is ready to burn within a few years after
burning. Plants in this community have adapted to
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this frequent fire regime by crown sprouting after a fire
and/or by sprouting from seed banks in the soil.

In the oak woodland frequent low to moderate inten-
sity fires maintained an open understory and a scat-
tered large tree overstory. The frequent low intensity
fires cleaned up the surface litter and removed con-
centrations of small trees. The mature trees were re-
sistant to damage by low intensity fires. The frequent
burning stimulated acorn production, which was im-
portant to American Indians and many wildlife species.

In the conifer communities, which in total cover the
largest area of the watershed, frequent, low intensity
fires were the primary ecological process shaping
them. These fires varied in frequency and intensity
depending on their position on the slope, the steep-
ness of the slope, aspect, elevation, time of year, and
size and density of the trees. With frequent influence
by fire, the understory of these stands was maintained
relatively open, with few sapling and pole-size trees or
shrubs. Frequent fires cleaned the forest floor of litter
and understory vegetation. Some sites experienced
fire less frequent than others. These were found
mostly on north and east aspects and riparian areas,
where a thicker understory of shade-tolerant vegeta-
tion was often present. Even these areas were main-
tained with much less coarse woody material and
fewer snags than found on these sites today.

Above the mixed conifer was found the true fir com-
munity that had a different fire regime. This higher
elevation community was much cooler and moister
than the mixed conifer which resulted in less wide-
spread fire activity. Fires were mostly limited in size,
with infrequent large fires. True fir are very sensitive
to damage by fire and even low to moderate intensity
fires can Kill large trees. The small fires normally
would Kill trees in small patches and natural regenera-
tion created patches of even-aged and even-sized
trees across this community.

In the higher elevation areas of meadows, and
shrubfields intermixed with small patches of trees,
lightning fires were common, but moist conditions and
lack of fuel continuity limited the spread and intensity
of these fires.

Key Question 2- What were the historic distﬁT
bance regimes?

The natural disturbance regime for the watershed was
dominated by fire. Natural fires were ignited by light-
ning. Fires were also ignited by American Indians to
enhance acorn production and facilitate gathering in
oak woodland communities, provide good quality
stems for basket making material, improve seed pro-
duction of grasses, improve travel, and to facilitate
hunting. The vegetation in all plant communities de-
veloped and adapted to a disturbance regime domi-
nated by fire.

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

A fire history study (Wills 1991) done in the watershed
identifies a frequent pre-settlement (1742-1849) fire
return interval, ranging from 5-41 years, with the mean
range of plots being 10-17 years. The study area is
located in the Hotelling Guilch area, in a Douglas-
fir/live oak vegetation type, at elevations ranging from
2,950'-3,200'.

Endemic levels of insects and diseases have always
been present in the landscape. However, the
amounts of these infestations were probably less prior
to active fire suppression activities (circa 1910) than
today. Decreases in natural stand densities were
largely due to mortality from lightning strikes, minor
insect activity, and until recently, ground fires. This
kept stocking at or below site capacity which tended to
moderate the amount of mortality experienced during
drought periods. Root disease pockets, blowdown, or
areas which escaped American Indian underburning,
would accumulate fuel. This would eventually pro-
mote a hot fire and develop a mosaic of size and age
classes over the landscape. Also, because there
were less incidence of high stocking levels, and result-
ant competition for moisture and nutrients, vegetation
remained more vigorous overall and less susceptible
to large scale mortatity.

Broad scale mortality in natural stands in California
ranges from 0.2 to 0.5% of the standing volume per
acre per year. Natural mortality due to lighting strikes,
insects, and disease is approximately 0.2%f/ac/yr.
(personal communication David Schultz PSW Ento-
mologist).

FIRE AND FUELS ORGANIZATION

Key Question 1- What has been the history of fire
suppression and fuels treatment in the water-
shed?

Fire suppression efforts on Forest lands began when
the Klamath Forest Reserve was established in 1905.
Early records (R. W. Bower 1978) indicate that around
1910 the Forest Service experienced problems with
human-caused fires. This was attributed to cultural
burning, forage improvement, carelessness, and
people hoping to get employment in fire suppression.
Effective fire suppression began in the watershed
around 1920, after WWI, when more men became
available to fight fire. The New Deal and Civilian Con-
servation Corps. of the 1930s gave fire suppression a
dramatic boost of personnel, equipment, and facilities.

Fire control, suppression of all fires, was the goal until
the early 1980s when some fires were allowed to burn
within contained areas.

Fuels treatment has been used as a tool for site
preparation after harvest to remove slash and create
openings to plant trees. In recent years, some pre-
scribed burning has been done to improve deer winter
range habitat in O'Farrill Guich.
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TERRESTRIAL WILDLIFE

Key Question 1- What was the historic distribution
of habitats for the identified species?

In this watershed, patterns of vegetation types are
quite stable, while seral stage distribution is quite dy-
namic. Except for the areas that burned with high in-
tensity in 1977 and '87, the distribution of habitats in
the past would have been similar to the habitat distri-
bution seen today. At most times in the past, the
large blocks of early-seral would not have been found.
However, based upon analysis of the 1944 air photos,
early-seral habitat was distributed across the water-
shed, indicating that habitat for identified wildlife spe-
cies was maintained.

A significant difference between historic and current
habitats is the possibility of bald eagle use in the wa-
tershed. In the past, large anadromous fish runs
would have provided a food source for them.

ROADS

Key Question 1- Why and how was the road sys-
tem developed?

The road system has been developed over the years
primarily in association with resource development
and/or extraction. Road construction initially followed
old trail alignments and centered around providing ac-
cess for workers and equipment to mines. Peak con-
struction periods occurred in the late 1890s and late
1920s during boom mining cycles. In the 1930s,
roads were constructed for fire access by the Civilian
Conservation Corps. A fourth surge of road construct-
tion occurred when the Forest Service began offering
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timber sales in the 1960s-1980s. These road systems
were developed into new areas for log transport.

See Appendix G - Numerical Listing of Roads and
Their Status, which identities the approximate date
built of individual roads or road segments, see Figure
4-2 Road System Deveiopment by Decade, contained
in the Map Packet located at the end of this docu-
ment.

COMMERCIAL TIMBER OUTPUTS ON
PUBLIC LANDS
Key Question 1- What, where, and how was timber

historically harvested in the watershed?

Significant logging took place in the watershed during
the periods of intensive gold mining activity in the late
1800s and early 1900s. Areas were logged or cleared
for mining operations or for use as supports in mine
adits.

The most recent period of logging activity began 35-40
years ago. Most of the recent logging has been re-
generation cuts and fire salvage. These areas have
been planted with conifers and are generally ad-
equately stocked. The oldest plantations are abut 35
years old and some will be ready for a commercial
harvest within five to ten years.

HUMAN USES

Key Question 1- What were prehistoric and his-
toric land uses within the watershed?

See the Historic Overview write-up at the beginning of

this step, also see Figure 4-1 Historic Features, which
displays some features found in the watershed.

Step 4 - Reference Conditions

Page4-7



LOWER SOUTH FORK Ecosystem Analysis

Step 5 - Interpretation

INTRODUCTION - This chapter begins with a
brief outline of planning direction as it applies to
the Lower South Fork watershed. included with
planning direction is a brief overview of manage-
ment areas and a summary of desired conditions
by management area. Following the management
area overviews are answers to the Step 5 key
questions by issue as outlined in Step 2. Issue-
specific desired conditions based on Forest Plan
guidance and landscape characteristics are also
discussed.

L PLANNING DIRECTION ||

The planning direction for determining desired
conditions is derived from all appropriate laws and
administrative direction, including the Record of
Decision of the Northwest Forest Plan (ROD).
The ROD provides standards and guidelines for
management of habitat for late-successional and
old-growth forest related species within the range
of the northern spotted owl. The ROD establishes
a system of Late-Successional Reserves (LSRs)
to provide habitat and connectivity for late-seral
dependent wildlife species. The ROD aiso estab-
lishes the Aquatic Conservation Strategy (ACS) to
restore and maintain the ecological health of wa-
tersheds and aquatic ecosystems. The ACS
includes establishment and management of
Riparian Reserves and Key Watersheds,
completion of Watershed Analysis,

and watershed restoration.

The Forest Plan incorporates
the ROD and Aquatic Conserva-
tion Strategy. The Forest Plan
identifies land allocations, desired
conditions, and standards and
guidelines for the National
Forest lands. This analysis
incorporates and relies on

the Forest Plan. A brief
summary of the Forest

Plan land allocations and
desired conditions follows

to provide a basis for the
desired conditions pre-

ented later in this chapter.
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The Lower South Fork is part of the Salmon River
Key Watershed. All direction specific to Key Wa-
tersheds applies to the Lower South Fork. Of
specific concern is the stipulation that there will be
no net increase in the amount of roads in Key Wa-
tersheds. If new roads are constructed in Lower
South Fork, a corresponding amount of road must
be decommissioned somewhere in the Saimon
River sub-basin.

National Forest lands in the analysis area are di-
vided into nine Forest Plan management areas;
Wilderness, Late-Successional Reserve (LSR),
Special Habitat, Riparian Reserve, Scenic River,
Retention Visual Quality Objective (VQO), Recre-
ational River, Partial Retention VQO, and General
Forest. Inside the Trinity Alps Wilderness, at the
mouth of Plummer Creek, is the Gray Pine Spe-
cial Interest Area (SIA). Because this SiA is en-
tirely within wilderness, it is not a land allocation,
rather a subset of the Wilderness land allocation.
Figure 1-2 Forest Plan Management Areas Up-
dated During This Analysis, contained in the Map
Packet located at the end of this document, shows
the distribution and Table 5-1 Management Area
Acreage, displays acreage of each area.

Table 5-1 Management Area Acreage

. Scheduled Timber

Management Area | Acreage1/ | % NF Lands Harvest Level
Wilderness & SIA 14,100 21 None
Late-Successional Res. 16,870 26 None
Special Habitat 530 1 None
Riparian Reserve 9,800 15 None
Scenic River 260 <1 Low
Retention VQO <10 0 Low
Recreational River 800 1 Mod
Partial Retention VQO 14,960 23 Mod
General Forest 8,520 13 Mod
TOTAL 65,840 100

1/ The reported acreage contains updates of land allocation estimates from
the Forest Plan, particularly Riparian Reserve; does not include the 430 acre
Gray Pine SIA in the Trinity Alps Wilderness, and does not include the 780
acres of private lands in the watershed.

WILDERNESS & SIA - The Trinity Alps Wilder-
ness is partially in the Lower South Fork water-
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shed. Wilderness areas are to be managed for wilder-
ness characteristics, natural conditions, and ecological
processes. They are to provide primitive or semi-
primitive, non-motorized recreational opportunities.
Lightning caused fires are to be treated as prescribed
natural fires provided they meet management objec-
tives, otherwise they will be treated as wildfires and
suppressed with minimum impact suppression tech-
niques. Wilderness management objectives have not
been completed for the Trinity Alps Wilderness and
most lightning fires are suppressed. A fire plan is
needed to define objectives and prescriptions for pre-
scribed natural fire. Management ignited fires are per-
mitted to allow fire to return to a more natural role, al-
though planned ignitions in wilderness have not been
attempted on the Klamath National Forest.

The Gray Pine SIA highlights a stand of gray pine
near the northernmost extent of its range. This SIA is
to provide recreational and educational experiences
concerning gray pine consistent with wilderness objec-
tives.

SPECIAL HABITAT - A portion of the Eddy Guich
LSR is within the analysis area, in Black Bear and
Matthews Creek drainages, but the majority is to the
north and east. The Bowerman LSR is entirely within
this watershed and is located between the forks of
Knownothing Creek, extending east to Methodist
Creek. In addition, a Special Habitat area is desig-
nated along Knownothing Creek to provide habitat
protection around a peregrine falcon eyrie. The goal
of Special Habitat management areas is to provide
habitat for late-seral dependent wildiife and other ter-
restrial T&E species over the long-term.

RIPARIAN RESERVES - Riparian Reserves are for
the protection of aquatic dependent species and to
provide late-seral connectivity between LSRs. Ripar-
ian Reserve acreage is approximated for this analysis
as described in Step 3 - Riparian Reserves, although
the value in Table 5-1 includes only National Forest
lands outside Wilderness, LSR, or Special Habitat
management areas. Riparian Reserve boundaries on-
the-ground are to be determined by project and may
vary from mapping done for this analysis. Riparian
Reserve Standards and Guidelines apply on any Na-
tional Forest land, within and outside Wilderness,
LSR, and Special Habitat management areas, but
does not apply on private lands.

WILD AND SCENIC RIVERS - The South Fork
Salmon River is a designated National Wild and Sce-
nic River. The portion of the South Fork Salmon
downstream of Matthews Creek is classified Recre-
ation River and the portion upstream of Matthews
Creek is classified Scenic River. The boundaries of
the Wild and Scenic River corridor were established in
the Forest Plan. In the Recreational segment corridor,
timber harvest is allowed (outside of the Riparian
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Reserves) but should meet Partial Retention VQO. In
the Scenic segment, timber harvest and other activi-
ties should meet Retention VQO. Timber output ex-
pectations are the same as for Partial Retention and
Retention VQO management areas respectively.

RETENTION, PARTIAL RETENTION, AND GEN-
ERAL FOREST - The Retention VQO, Partial Reten-
tion VQO, and General Forest management areas
have timber harvest expectations and scheduled
yields. The primary difference is the visual quality ob-
jectives. Retention VQO provide attractive scenery by
maintaining natural or natural appearing conditions.
The expectation for timber output is low, about five
percent of standing volume per decade, because of
the visual considerations. Partial Retention is in-
tended to provided an attractive landscape where
management activities remain visually subordinate to
the natural character of the landscape. General For-
est areas have less restrictive VQOs of either modifi-
cation and maximum modification. Timber outputs are
considered moderate for the Partial Retention and
General Forest areas, approximately 16% of the
standing timber volume harvested per decade.

WATERSHED PROCESSES

Key Question 1- Are there changes between cur-
rent and reference/historical erosion rates and
what are their causes?

There is a general increase in current erosion rates
compared to reference/historical erosion rates. Much
of the increase is directly attributed to the wildfires in
1977 and 1987. While wildfire has always played a
role in the watershed, the intensity and extent of re-
cent fires is probably greater than what generally oc-
curred under reference conditions, especially in the
Indian and Negro subwatersheds. Any surface ero-
sion increases from recent wildfires has probably re-
covered to near reference condition, but increased
landslide potential and channel erosion still exist.

Roads constitute a large percentage of increased ero-
sion rates. Roads increase landslide, surface, and
channel erosion over the long-term, until a road is de-
commissioned and has become revegetated or has
been obliterated. Erosion impacts of individual roads
are variable, from large erosion increases to erosion
increases a little above background rates. Fixing
known road erosion problem sites is the best way to
decrease erosion rates from roads.

Timber harvest, including salvage, has also contrib-
uted to current increased erosion rates. While some
harvest has minimal impact (salvaging only dead trees
after a high intensity wildfire), regeneration harvest
and fuel treatment of green trees has a larger impact.
Differentiating between harvest impacts and fire im-
pacts in the Lower South Fork watershed is difficult
because of the extent of wildfire and salvage harvest.
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Landslide sediment production modeling is one way to
estimate increases in erosion rates. The landslide
model used is the Saimon River sediment model,
which is used across the Klamath National Forest.
Modeled landslide volumes are estimates and shouid
not be used as absolute values. However they do
provide a basis for comparison. Two different land-
slide volumes are compared in this analysis. The first
is current condition, modeled by overiaying the wild-
fire, roading, and intensive timber harvest acres (dis-
played in Step 3) with the geomorphic terranes and
multiplying by landsliding rates. The second is a hy-
pothetical reference condition, assuming the water-
shed is in pristine condition with no natural or man-
agement disturbances. Reference condition does not
reflect actual historic condition with the influence of
fire, as discussed in Step 4, but does provide a con-
sistent basis for comparison. Results of the modeling
for the nine analysis subwatersheds are displayed in
Table 5-2 Subwatershed Landslide Volumes. The
process used for modeling landslide rates is described
in Appendix B - Cumulative Watershed Effects.

Table 5-2 Subwatershed Landslide Volumes 1/
Subwater- Current | Reference % Over Over
shed Condition | Condition Reference Threshold? 2/
Plummer 2.7 2.6 2 No
Jennings 6.1 35 76 No
Matthews 4.1 2.2 87 No
Black Bear 4.5 25 84 No
Indian 9.3 39 138 No
Methodist 4.7 29 2 No
Negro 10.0 39 158 No
Knownothing 6.3 3.1 103 No
McNeal 10.6 4.2 154 No
1/ All landslide volumes are expressed as cubic yards per acre; based on land-
slide producing event or events with similar impacts 1o the floods of 1970-1974.
2/ A percent over reference exceeding 200% is considered over threshold.

Other models also exist for the prediction of surface
erosion and channel erosion. These models use
many of the same parameters as the landslide model
(e.g., the extent of watershed disturbance and soil
types) but use different computations. Some channel
erosion models closely parallel the landslide model
and show similar results. Surface erosion models also
parallel the landslide model although faster recovery
rates for surface erosion, and a different way of han-
dling soil types, can result in different answers in sur-
face erosion models. Also, for surface erosion models
to reasonably approximate actual conditions, site-
specific data are needed. For example, road condi-
tions such as surface type, wet weather use, template,
and condition of cut and fill slopes impact surface ero-
sion rates. This information was not available for this
analysis and the surface erosion model was not used.

Key Question 2- What are the hydrologic /ero-
sional concerns in the watershed and what man-
agement strategies should be used for each sub-
watershed to minimize impacts from watershed
processes?

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

The landslide model gives some indication of ero-
sional concerns for each subwatershed. The Forest
Plan uses 200% over reference in the landslide model
as an indicator that a subwatershed is over threshold
and may have some erosion concerns that would af-
fect management. For the Lower South Fork, none of
the subwatersheds are above this level in the land-
slide model.

Another modeling technigue used in the Forest Plan is
the Equivalent Roaded Area (ERA) methodology. The
ERA model provides a simplified accounting system
for tracking disturbances that affect watershed pro-
cesses. This model, while not intended to be a
process-based sediment model, does provide another
indicator of watershed conditions. The methodology
combines roaded acres with acres of other distur-
bance, using coefficients which equate other types of
disturbance to an equivalent acre of road. The
amount of roads and intensive timber harvest are pre-
sented in Step 3 for each subwatershed in the Lower
South Fork. These are multiplied by coefficients pre-
sented in Appendix B. The sum of the disturbances
(ERA) is divided by the area of each subwatershed to
arrive at a relative disturbance rating, percent ERA.

The percent ERA is then compared to a Threshold of
Concern (TOC). The TOC is derived considering the
beneficial uses, channel sensitivity, erosion potential,
hydrologic response, and slope sensitivity for each
subwatershed, as discussed in Step 3. These factors
are combined in an algorithm that determines the TOC
(refer to Appendix B). In general, a lower TOC indi-
cates a greater chance of having watershed impacts
than in an area with a higher TOC given the same
amount of watershed disturbance. The TOC is com-
pared to the percent ERA for each subwatershed to
determine a risk ratio; values are displayed in Table 5-
3 Equivalent Roaded Area and Threshold of Concern.

Table 5-3 Equivalent Roaded Area and Threshold

of Concern

Subwatershed | %ERA | Threshoidof | gyg gao | Over Thresh-

Concem oid? 1/

Plummer 0.6 8.5 0.07 No
Jennings 6.4 75 0.85 No
Matthews 24 9.0 0.26 No
Black Bear 6.8 7.0 0.97 No
Indian 18.0 5.5 3.27 Yes
Methodist 6.9 6.5 1.07 Yes
Negro 15.6 6.5 2.40 Yes
Knownothing 6.7 6.0 111 Yes
McNeal 123 55 2.23 Yes
1/ Over threshold occurs when the risk ratio equals or exceeds 1.0.

A risk ratio of greater than 1.0 means that a watershed
or subwatershed is over threshold. Over threshold
has been interpreted as approaching an unacceptable
level of cumulative watershed effects. Five of the
Lower South Fork subwatersheds have a risk ratio of
1.0 or greater as determined by this analysis.
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However, detailed watershed conditions of all subwa-
tersheds will be discussed.

The Plummer Creek and Matthews Creek subwa-
tersheds each have low risk ratios and relatively low
percent over background values in the landslide sedi-
ment model. Plummer Creek is entirely in wilderness
with no roads and little effect from past wildfires. Mat-
thews Creek has a moderate road density, some past
timber harvest, and almost no effects from past wild-
fire. Neither of these two subwatersheds currently
have significant watershed concerns. Any activities
consistent with the management area desired condi-
tions in these subwatersheds are appropriate with the
proper NEPA documentation and project cumulative
watershed effects analysis.

The Jennings, Black Bear, Methodist, and
Knownothing subwatersheds have percent ERAs
near or exceeding the respective TOCs. The Jen-
nings subwatershed has the lowest risk ratio of the
four (0.85) and a relatively low percent over reference
in the landslide model (76%). Adverse stream effects
were not noticed in this subwatershed during the
January, 1997 flood. Additional watershed distur-
bance activities may be appropriate in this subwater-
shed; subject to NEPA analysis.

The Black Bear subwatershed has a risk ratio just un-
der threshold (0.97) but a fairly low percent over refer-
ence in the landslide model (84%). Parts of the Black
Bear subwatershed were burned hot in the 1987 wild-
fires, specifically the Murphy Gulch area, but the ma-
jority was lightly burned or outside of the fire perim-
eter. Adverse stream effects were minimal in the
January, 1997 flood. Additional watershed distur-
bance may be appropriate although project analysis
should steer activities away from the highly disturbed
locations like Murphy Guich.

The Methodist subwatershed has a risk ratio of 1.07,
just over threshold, but a landslide model percent over
reference of 62%, well below threshold. The north
end of this subwatershed suffered some high intensity
wildfire in 1987 although most of the subwatershed
was lightly burned or remained unburned. Settling
ponds were constructed in a small tributary draining
some high intensity burned areas near the mouth of
Methodist Creek. These settling ponds did not fill with
sediment until the January, 1997; a result of flooding
although may have been related to fire effects. Filling
of the settling ponds was the primary stream impact
observed in the Methodist subwatershed from the
1997 flooding. Overall, additional watershed distur-
bance may be appropriate in this subwatershed al-
though not in some of the high intensity burned areas.

The Knownothing subwatershed has an ERA risk ratio

of 1.11, over threshold, but a landslide model percent
over reference of 103%, below threshold. The 1987
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wildfires burned through much of the watershed, espe-
cially affecting the West Fork of Knownothing Creek.
However, flooding effects in Knownothing Creek and
its tributaries were minor during the January, 1997
flood. Overall, Knownothing Creek appears to be
functioning at equilibrium, with the possible exception
of the West Fork tributaries; Blackberry Creek and
Poverty Guich. Additional watershed disturbance may
be appropriate with a project level Cumulative Effects
Analysis.

The Indian, Negro, and McNeal subwatersheds
each have high risk ratios, well above threshold, al-
though their percent over reference in the landslide
model is below threshold. The McNeal subwatershed
was highly impacted by the 1977 Hog fire, the Indian
subwatershed burned in 1987, and the Negro subwa-
tershed burned through during both wildfire events.
Channel scour was evident in Indian Creek after the
January, 1997 flood and was also apparent in Negro
Creek and Hotelling Gulch (both in the Negro subwa-
tershed). It is uncertain whether significant flood ef-
fects occurred in McNeal Creek.

The McNeal subwatershed was salvaged then planted
after the Hog fire. Plantations at the head of McNeal
Creek are approaching 20 years old and some are in
need of precommercial thinning. Although the McNeal
subwatershed cannot be considered recovered, stand
tending activities are appropriate, as are activities to
reduce the chance of future fires. The Indian and Ne-
gro subwatersheds are dominated by shrub and
young trees. Activities appropriate in these two sub-
watersheds include those aimed at restoring water-
shed health (tree planting, some stand tending) and
reducing the risk of future fire.

The Indian, Negro, and McNeal subwatersheds all
have high undisturbed landslide production estimates;
3.9, 3.9, and 4.2 respectively, due to the large
amounts of dormant landslide terrane in each subwa-
tershed. They also have high existing landslide pro-
duction estimates; 9.3, 10.0, and 10.6 cubic yards per
acre respectively. But, because of the high undis-
turbed landslide production estimates, they do not ex-
ceed the Forest Plan threshold of 200% over undis-
turbed.

Key Question 3- Which subwatersheds should be
considered Areas with Watershed Concerns, when
will they be considered recovered, and how can
recovery be promoted?

The Indian, Negro, and McNeal subwatersheds should
be considered Areas with Watershed Concerns, see
Figure 5-1 Updated Areas with Watershed Concerns,
contained in the Map Packet located at the end of this
document. They will be considered recovered when
overall tree size and stand character approaches
some level of site potential, as determined by future
analyses. The McNeal subwatershed is closer to
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recovery due to the longer time since large-scale dis-
turbance. This subwatershed has older (nearly 20
years old) plantations and thinning may be a benefit.
The Indian and Negro subwatersheds have a longer
time before recovery because of recent impacts. Tree
planting/stand tending would be appropriate, as would
the repair of erosion sources (as identified in Water-
shed Improvement Needs Inventory) and road clo-
sures.

The Jennings, Black Bear, Methodist, and Knownoth-
ing subwatersheds have high disturbance levels but
should not be considered AWWCs. Activities in them
should be evaluated carefully so that these subwater-
sheds do not become AWWCs in the future.

Key Question 4- What are the trends for water-

shed processes in this watershed?
Effects of the 1977 and 1987 wildfires are continuing
to recover as trees become established and grow. Ef-
fects of the 1997 flood are also recovering and should
be fully recovered in a few years. Road impacts, al-
though small compared to wildfire impacts, will de-
crease slowly without active treatments. Repair of
known road-related erosion problems will help de-
crease road impacts. Watershed processes should
continue toward reference conditions provided future
wildfires do not once again severely impact large ar-
eas.

DESIRED CONDITIONS

e Have a complete accounting of flood damage with
permanent fixes prioritized and funded.

¢ Roads are a minimai source of eroded sediment.

e Fuels conditions are such that the risk of cata-
strophic wildfire is small throughout the watershed,
particularly in areas with sensitive granitic soils.

» All subwatersheds are managed to remain under
cumulative watershed effect thresholds.

RIPARIAN AREAS

Key Question 1- What are the natural and human
causes of change between historical/reference

and current riparian area conditions?

Mining has been the largest single impact to riparian
areas in the Lower South Fork watershed, particularly
the large scale placer mining along the South Fork
Salmon, both upstream and within the analysis area.
Mined-over floodplains and terraces remain poorly
vegetated many decades after large-scale mining
ended.

A recent impact to riparian areas has been fire. The
wildfires of 1977 and 1987 have reduced many ripar-
ian areas to early-seral stages, especially in the In-
dian, Negro, and McNeal subwatersheds.
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Roading has also impacted riparian areas. Several
roads, including the primary county road through the
watershed, are within riparian areas paralleling
streams. Only in a few locations do these roads im-
pact the stream channels for long distances, but they
do affect riparian conditions. The roads themselves
are an impact due to loss of habitat on the road sur-
face, but roads also allow access for additional im-
pacts. Firewood cutting, logging, and off-road vehicle
disturbance in riparian areas are made possible in
places by roaded access.

Timber harvest has also occurred in riparian areas,
mostly in association with fire salvage. Green tree
timber harvest has been a minor riparian area impact
in the Lower South Fork watershed.

Key Question 2- How do the current riparian habi-

tats compare to optimum habitats?

Reference conditions indicate between about 40-60%
of the riparian areas (as approximated using interim
Riparian Reserve guidelines) should be in late-seral,
dense cover vegetation. Table 3-7 Vegetation Cias-
sification in Mapped Riparian Reserves, shows that
almost 40% of the riparian areas naturally lack dense
tree cover due to site limitations (shallow soils).
These areas are probably close to optimum (for site
capability) habitat. Of the total riparian areas, 37% is
in late-seral, dense cover vegetation. This is slightly
less than the range indicated for reference condition.
Twenty percent of the total riparian area is in early-
seral stages. This percentage is higher than refer-
ence condition due mostly to the effects of recent wild-
fires.

Channel gradients are mainly low in the mainstem of
Lower South Fork. The channel is generally a deep
gorge, entrenched in bouider or bedrock terraces.
Historic hydraulic mining activities contributed coarse
cobble and boulders which seem to withstand high
flows, keeping the channel confined with a high level
of entrenchment. Because of the large substrate size,
confinement, and entrenchment, fine sediments are
readily flushed from this high transport system.

Good habitat diversity exists throughout the water-
shed. There are a fair number of pools. This number
is strongly influenced by the bedrock dominated tand-
scape. Shade is good in most tributary streams but
lacking in the mainstem. There is an overall lack of
large woody material, probably due to high transport,
confined channels. Water temperatures are low in
tributary streams which could pose a problem in the
mainstem.

Overall Indian and Negro Creeks have the lowest
quality fish habitat with a lack of habitat diversity,
shade, and pools. These streams also have high em-
beddedness and a high percentage of fines.
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Habitat reference conditions for instream habitat com-
ponents have been identified in measurable elements
in the Forest Plan and by National Marine Fisheries
Service to make determinations if stream ecosystems
are at a properly functioning condition. These condi-
tions are displayed in Table 5-4 Reference Habitat
Components, along with information collected from
reference streams within the Wooley and Dillon water-
sheds. These reference streams are either wilderness
streams or reaches that are unroaded and primarily
unmanaged.

Table 5-4 Reference Habitat Components

Wooley/Dliion
Component Klamath LRMP NMFS Matrix s
Water Below 70°F 50-57°F 590F
Temperature
Fine Sediment <15% in Spawning | <12% in Spawning |  12% Overall
Gravel Gravel

Pool Frequency

One Pool Every
Three to Seven

>30% Pool Habitat
by Area

11% of Total Habi-
tat is Pool Habitat

Bankfull Widths
Canopy Cover | S00o S| ot ppplcable | 00 78
comaooy |10t [T, [£0
Length) >50' Length) Length)
Substrate Not Applicable | Gravel. Conble Grave, Coblie
penth Not Applicable <10 Not Applicable

The extreme temperatures for the various streams is
given in Table 5-5 Water Temperature Data for Se-
lected Streams (1990-1994).

Table 5-5 Water Temperature Data for Selected
Streams (1990-1994)

: Minimum Maximum

Station oc o¢ Date
Black Bear Near A
Mouth (1990 Only) 19.0 Last Half of July
Black Bear -Upper A :
(1991 and '92) 16.9 Mid to Late July
Indian Near Mouth A
(1990 and '92) 19.0 Late July
Knownothing A 177 Mid July to Mid
{1990 and '91) ) August
Negro (1990 and :
91) 18.1 Late July
South Fork (July ¥ End of Dec.; Mid
'90-Sept. 92) 07 242 August 1992

Conclusions drawn from the data are:

o There is a wide variation in stream temperatures be-
tween years. The summer of 1992 was exception-
ally hot and dry but 1993 was cool and wet. The
different climatic conditions had a large impact on
stream temperatures. Drought conditions existed
throughout the study period, and may have skewed
the data from normal conditions.

o Water temperatures in excess of 25° Celsius were
recorded seven times in the lower South Fork in
1992, but not at all in 1993. Temperatures in ex-
cess of 250 can be lethal to salmonids.
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e Upper Black Bear station revealed slightly warmer
temperatures in 1991 than in 1988.

¢ Lower Black Bear stream temperature was warmer
in 1992 than in 1988.

e Indian Creek, however, was lower in 1992 than in
1988.

¢ Knownothing Creek was also lower in 1992 than in
1988.

¢ Negro Creek had very low summer flow, causing
monitoring to be suspended after 1990. Water tem-
peratures were slightly higher in the 1st three weeks
of August 1990 than during the same three weeks in
1988. However, the following three weeks were
less than in 1988.

« There is a good correlation between watershed size
and summer stream temperatures, with the larger
streams having warmer peaks.

e Stream temperature increases progressively down-
stream. While this conclusion is drawn from a larger
data set than the South Fork, the limited Black Bear
data seemed consistent with this pattern.

e The relationship to shade was not strong, although
where shade was lacking, this seemed to cause
greater diurnal variation.

o Water temperature is a function of stream flow and
air temperature as well as solar radiation.

e The cooling effect of the tributaries is very impor-
tant, providing thermal refugia for cold water fishes.

Key Question 3- How should Riparian Reserves
be delineated on-the-ground and how will final Ri-
parian Reserves compare to the estimates used
for this analysis?

Riparian Reserves in the Lower South Fork will be de-
lineated on-the-ground based upon interim Riparian
Reserve guidelines stated in the Forest Plan.

Interim Riparian Reserve guidelines are used for acre-
age estimates in this analysis and will be used on-the-
ground. However, the extent of riparian features to be
found on-the-ground is not known for certain. One
aspect of Riparian Reserve unstable lands, has been
checked or updated for the Lower South Fork. Inner
gorges as mapped have been checked and are a
close approximate of actual conditions. Toe zones of
dormant slides, another aspect of unstable lands,
have been updated for this analysis.

Toe zones were roughly mapped across the Forest for
the Forest Plan and many toe zones are not yet in-
cluded in the Forest-wide coverage. Also, nearly all
Forest Plan toe zones overlap with inner gorges so
they add very little acreage to Riparian Reserves. Ad-
ditional toe zones, and additional Riparian Reserves,
have been mapped by. an experienced geologist using
computer and map tools, with some ground truthing.
The time it would take to map the entire Forest is con-
siderable so pieces are being done as opportunities
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and needs are presented. This analysis has provided
such a need and opportunity.

Additional toe zone mapping was done for this analy-
sis using Digital Elevation Model (DEM) slope inter-
pretations, 1:24,000 topographic maps, air photos,
and some field mapping. This refined mapping in-
creased the area of toe zone about 1,900 acres, from
1,700 to 3,600 acres. This increased the area of Ri-
parian Reserve (toe zones not already mapped as ac-
tive slides or inner gorges) by about 1,600 acres
across the watershed. Overall, toe zones make up
about twenty percent of dormant landslide terrane
based on this updated mapping, compared to nine
percent before updated mapping.

The approximate extent of streams in the Lower South
Fork was estimated by adding Digital Elevation Model
(DEM) streams to the existing 1:24,000 USGS stream
coverage. The assumption used for DEM streams is
that 15 acres of accumulation (15 acres of land drain-
ing to one point) approximates stream origins. This
assumption was tested in the Lower South Fork by the
Methodist Creek stream study; a study done in the
Lower South Fork watershed in the fall of 1996 to pro-
vide detailed stream information for this analysis.
Stream length information for the study area (about
4,650 acres) is presented in Table 5-6 Stream Mileage
for Methodist Creek Stream Study Area.

Table 5-6 Stream Mileage for Methodist Creek
Stream Study Area

Type From USGS and DEM 1/ | From Ground Survey
Perennial Streams 8.3 8.3
USGS Intermittent Streams 6.8 632
Subtotal 15.1 14.6
Additional Streams 47 10.2
Total 19.8 24.8

1/ DEM = Digital Elevation Model
2 The ground survey found USGS intermittent streams over mapped in some
locations, hence the decreased mileage of USGS intermittent streams.

In general for this area, the USGS 1:24,000 quads
have mapped long streams accurately, occasionally
mapping intermittent streams to a further extent than a
definable channel can be found on-the-ground. How-
ever, the USGS quads do not contain many short
stream segments tributary to primary stream chan-
nels. The DEM model helps with mapping some of
these segments but many more small stream seg-
ments can be found only on-the-ground. Even con-
tour crenulation, a method used in many areas that
depends on map interpretation, does not pick up small
streams. However, other swales that can be identified
on maps or located using DEMs are not actually
streams with identifiable channels and annual scour or
deposition. Overall, ground truth stream mapping will
find more miles of streams than will typically be lo-
cated using maps and computer models.

Increased stream density based on field identified
streams has increased Riparian Reserve acreage by
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about 140 acres in the Methodist Creek study area,
from 1,290 acres to 1,430 acres, see Figure 5-2 Meth-
odist Creek Stream Study. This is an increase of
about 11%. Considering that the contract area is
about 4,650 acres, the proportion of Riparian Re-
serves increase from 28% to 31% with the additional,
ground truthed streams. Overall, using DEM gener-
ated streams to supplement USGS streams provides
a close approximation of the stream network. Consid-
ering that some streams cannot be mapped until
found on-the-ground, an additional three percent
should be added to Riparian Reserve acreage to com-
pensate for unmapped streams.

Key Question 4- What is the role of Riparian Re-
serves for terrestrial wildlife habitat and con-
nectivity?
The Northwest Forest Plan (NFP) and the Forest Plan
specifically mention Riparian Reserves as contributing
to wildlife habitat, especially late-successional habitat,
as well as protecting aquatic systems. Terrestrial
wildlife habitat and connectivity is a broad issue and is
covered, including the role of Riparian Reserves, in
the Vegetative Biodiversity section.

Key Question 5- What activities are appropriate in

the different types of Riparian Reserves?

Only management actions that are consistent with
ACS objectives should be implemented within Ripar-
jan Reserves. The determination of whether a man-
agement action is consistent with the ACS depends
upon the nature of the action, its timing, intensity, du-
ration, and effect on the riparian environment. There
are three different types of management actions ap-
propriate to Riparian Reserves as they relate to the
ACS, as outlined in the Riparian Reserve Evaluation
Techniques and Synthesis (1997).

1. Actions with special standards and guidelines.
Specific standards and guidelines describe how the
ACS objectives are to be attained for some man-
agement actions, such as road construction and
mining. An example of specific standards would be
the requirement that new culverts or other stream
crossings be constructed to accommodate at the
100-year flood level. Guidelines could include rec-
ommendations to outslope roadways and locate
structures and support facilities for mining outside of
Riparian Reserves. See NFP Pages C-29 through
C-38 and the Forest Plan Pages 4-136 to 144 for
standards and guidelines relating to actions in Ri-
parian Reserves. For these types of actions, adher-
ence to the specific standards and guidelines en-
sures that the action is consistent with the ACS.

2. Actions that must be neutral relative to the ACS.
Some management actions, such as construction of
recreational facilities, grazing, or temporary cross-
ings of Riparian Reserves to facilitate management
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of adjacent lands, may be implemented if they do
not prevent or retard attainment of ACS objectives.
Therefore, analysis of the action must include a de-
scription of the existing condition, a description of
the range of natural variability of the important
physical and biological components of a given wa-
tershed, and an explanation of how the proposed
project or management action at least maintains the
existing condition or mitigates the effects of the ac-
tion.

3. Actions that must be positive relative to the
ACS. Management actions, such as road decom-
missioning, silvicultural practices, prescribed burn-
ing, instream restoration projects, and salvage after
catastrophic events, should be implemented when
needed to attain ACS objectives. That is, such ac-
tions must contribute to attainment of at least one
ACS objective and must not prevent or retard attain-
ment of any of the ACS objectives. Therefore,
analysis of the action must include a description of
the existing condition, a description of the range of
natural variability of the important physical and bio-
logical components of a given watershed, and an
explanation of how the proposed project or manage-
ment action contributes to attaining the objectives of
the ACS.

To implement many of the management opportunities
in the watershed, activities will take place within Ripar-
ian Reserves. Instream habitat improvements, repair
of road related erosion problems, reduction of high
fuel loadings to reduce the risk of catastrophic fires,
and treatment of timber stands for development of
late-successional habitat all could take place in the
analysis area. Any action proposed to be imple-
mented within Riparian Reserves, whether it be cov-
ered under special standards and guidelines, neutral
relative to the ACS, or positive relative to the ACS,
must be analyzed for its purpose and need, its ex-
pected effects on riparian features, how it relates to
the nine ACS objectives, and must be documented
during the NEPA process.

Key Question 6- What are the trends for riparian
areas in the watershed?

The proportion of dense, late-seral vegetation in ripar-
ian areas will increase as trees grow larger and older.
Some dense, early-seral stands may stagnate as tree
densities approach site capacity. Poor site quality ar-
eas that result from past mining will slowing improve
as vegetation becomes established. Other poor site
quality areas will probably change little over time. A
future wildfire could impact riparian areas, increasing
the amount of early-seral vegetation.

Effects of the 1977 and '87 wildfires are continuing to
recover as trees become established and grow. Ef-
fects of the 1997 flood are also recovering and should
be fully recovered in a few years. Road impacts,
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although small compared to wildfire impacts, will de-
crease slowly without active treatments. Repair of
known road-related erosion problems will help de-
crease road impacts. Provided future wildfires do not
once again severely impact large areas, watershed
processes should continue toward reference condi-
tions.

Overall aquatic habitat should slowly improve over
time as the impacts of the fires and floods continue to
diminish as the watershed recovers. The mainstem
will continue to have a lack of shade and large woody
material as it is a bedrock dominated, high transport
channel. Indian and Negro Creeks should slowly im-
prove in habitat diversity, as fine sediments are
flushed out over time.

DESIRED CONDITIONS

¢ Mid to late-seral stands in Riparian Reserves are
maintained over the long-term at a percentage con-
sistent with reference conditions.

« High quality aquatic habitat exists in all streams with
adequate amounts of CWM in streams as site ca-
pacity allows.

e Habitat is sufficient for sustainable populations of
indigenous aquatic species. Fine sediment in
streams is reduced to levels consistent with good
quality aquatic habitat.

 Roads, dispersed recreation sites, and other human
developments in riparian areas are maintained to
achieve attainment of Aquatic Conservation Strat-
egy objectives.

e Riparian features are well identified on maps and
on-the-ground.

AQUATIC DEPENDENT SPECIES

Key Question 1- What are the natural and human
causes of change between historical/reference
and current species distribution and population
sizes?

The natural and human causes of change that may
have influenced current species distributions and
population sizes are the same as those impacting ri-
parian areas and aquatic habitat conditions, refer to
Step 5 Riparian Areas, Key Question 1. Changes be-
tween historical and reference habitat conditions may
in-turn, result in changes in aquatic community com-
positions or the area a specie utilizes at a given time.

Current fish species ranges in Lower South Fork are
similar to historic occupation. However, current popu-
lation sizes are believed to be well below historical
levels. The extent that mining, fire, roading, and tim-
ber harvest, within the analysis area, have impacted
anadromous fish population size is unknown. It is also
unknown the extent impacts of natural events and hu-
man activities outside the analysis area, such as
ocean conditions and commercial harvest, have had
on fish population sizes within Lower South Fork.
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Key Question 2- What areas are critical for main-
tenance, protection, and recovery for at-risk spe-
cies? -

The mainstem of the Lower South Fork of the Salmon
River is critical habitat for spawning chinook salmon.
It is also critical holding habitat for spring chinook and
summer steelhead populations. Surveys completed
within the entire Salmon River basin show on average
that over half of the summer holding populations of
both steelhead and chinook occur in the Lower South
Fork. In addition Knownothing and Methodist Creeks
are critical for spawning steelhead populations.

Because of the overall importance of Lower South
Fork to anadromous fish in the Salmon River basin
protection of upslope areas from large scale distur-
bances is critical. It is also critical to maintain cool wa-
ter temperatures and deep pools in mainstem Lower
South Fork throughout the summer months for these
populations.

Key Question 3- What are the population trends

for aquatic dependent species in the watershed?
Fall chinook populations within the Salmon River Ba-
sin have increased dramatically the last two years, pri-
marily as a result of severe restrictions on ocean har-
vest of the species. The South Fork Salmon River is
an important refugium for the last remaining wild-run
spring chinook in the Klamath River Basin. Long-term
solutions for the Lower South Fork Salmon analysis
area will require continual improvement in habitat fac-
tors, including obtainment of a suitable temperature
regime, especially in the mainstem Lower South Fork
Salmon, and a suitable sediment regime especially in
Negro and Indian Creeks. Steelhead and coho popu-
lations remain largely unassessed but general obser-
vations and local input from residents indicate that
populations have declined over the last decade.

DESIRED CONDITIONS

e Adequate cool deep pools during summer months
especially in the mainstem Lower South Fork to sup-
port summer holding populations.

e Current fish range and species composition contin-
ues to fit historic conditions and compositions.

e A better understanding of populations and habitat
needs for lesser known aquatic species within the
watershed such as resident trout, freshwater mus-
sels, and stream dependent amphibians.

VEGETATIVE BIODIVERSITY

Key Question 1- How have the vegetation com-
munities changed over time and what have been
the agents of change; including amounts and dis-
tribution of late-successional habitats?

Based on information available for this analysis, the

watershed contained stable vegetation communities in
a wide variety of seral stages. Based on soil
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capability, aspect, elevation, and plant adaptations to
the environment, plant communities were remarkably
stable. For example, the areas occupied by Douglas-
firlive oak have not changed since pre-settlement
times. In this watershed no evidence has been found
of plant communities expanding or contracting.

The pre-settlement landscape was probably excep-
tionally patchy containing complex mosaics of different
age and size classes in the conifer/hardwood com-
munities. Large uniform patches created by infre-
quent catastrophic fire were broken up by more fre-
quent medium scale disturbances (Wills and Stuart
1994). The post-settlement fire suppression era re-
moved the more frequent medium scale fire distur-
bances, and helped to set the stage for the large cata-
strophic fire events of 1977 and 1987.

The biggest changes in the vegetative communities
are the results of the large fires in 1977 and 1987, and
the subsequent salvage logging and reforestation.
These activities left large contiguous blocks of early-
seral stages. This has fragmented some and isolated
other blocks of late-successional habitat in the Meth-
odist, Hotelling, and Bowerman areas.

The basic patterns of late-successional habitat and
dispersal habitat are the same today as in the past.
Natural barriers to dispersal were found on shrub
dominated south slopes and low elevations in the wa-
tershed. Forested riparian areas provide a dispersal
habitat across most of the watershed and to higher
elevations which facilitated movement into adjacent
watersheds. These forested riparian areas are very
important for dispersal, especially through areas
where upslope habitat is limited. Recent large fires
and salvage logging activities have increased barriers
to dispersal and reduced the total acreage of late-
successional habitat compared to past averages. Ar-
eas for potential late-successional habitat are found in
McNeal Creek, Poverty Guich, Hotelling Gulch, Meth-
odist Creek, Upper Indian Creek and Upper Negro
Creek. These areas burned at high intensity either in
1977 and/or 1987 and now support dense stands of
regenerated conifers, see Figure 5-3 Potential Late-
Successional Habitat, contained in the Map Packet
located at the end of this document.

Recent large fires have also reduced the acreage of
old-growth in the watershed. The NFP provides for
the retention of old-growth fragments in watersheds
where little remains. The minimum from the NFP is
15% in old-growth. Table 5-7 Old-Growth Acreage by
Vegetation Type, shows the remaining old-growth in
the watershed. The acreage of old-growth was calcu-
lated using seral stage and density information from
EUI. Stands qualified as old-growth by meeting the
following criteria: seral stage of late/mature or old-
growth and a total tree density of > 40%. Canyon live
oak with scattered conifers and gray pine vegetation
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types were included in the table as they are both tree
dominated plant communities, but neither were used
to summarize total old-growth acres. Gray pine does
not normally grow to a size that qualifies as old-growth
and the canyon live oak with scattered conifers meets
the EUl qualifications based on the size of the

scattered conifers and the density of the hardwoods.
The canyon live oak vegetation type does not provide
the ecological characteristics normally found in old-
growth stands, so was not used in the calculations of
old-growth.

Table 5-7 Old-Growth Acreage by Vegetation Type
Privat Spec s :p;:tlat' Riparian | Sceni R Partial |G I| Total Old- Old-Growth
i vate abital parian nic ec. artia enera o ro
Landies grater Lands lcemEss Hfggat Eagle/ | Reserve | Rlver | River | Retention | Forest Growth (%) | FS Land (%)
Falcon
Canyon Live Oak 0 429 122 59 341 0 25 388 309 1,673 (12) 1,673 (12)
Gray Pine 0 0 0 0 0 0 0 0 0 0(0) 0(0)
Jefirey Pine 0 339 87 0 15 0 0 5 13 459 (22) 459 (22)
Douglas-Fir Canyon Live Oak | 38 798 2,045 42 504 2 12 224 347 4,012 (17) 3,974 (18)
Douglas-Fir Tan Oak 0 0 572 0 373 0 2 302 367 1,616 (38) 1,616 (38)
Mixed Conifer Good Site 3 440 1,290 0 127 0 0 150 80 2,090 (31) 2,087 (31)
Mixed Conifer Paor Site 0 905 15 0 62 0 0 85 2 1,069 (22) 1,069 (22)
True Fir 0 1,779 560 0 99 0 0 139 137 2,714 (34) 2,714 (34)
Sub-alpine Harsh Site
Scatiered Conifers 0 330 0 0 8 0 0 24 44 406 (150) 406 (15)
Total M 4,591 4,569 42 1,188 2 14 929 990 12,366 (19) 12,366 (19)
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Based on this analysis, old-growth accounts for 19%
of the Federal lands in the watershed. With the cur-
rent trends in large scale disturbance it is important to
protect the remaining old-growth stands and promote
the development of old-growth characteristics in other
conifer stands.

In areas of the watershed that have not burned in the
last 20 years, fire suppression activities have allowed
increases in stand densities in the higher elevation
mixed conifer and true fir stands. As a result of in-
creased stand densities, some areas of mortality in
conifer stands are now being observed. These condi-
tions are adding to fuel loading and fire behavior po-
tential, putting these stands at a higher risk of being
lost to catastrophic fire.

Key Question 2- Where are large areas at risk
from catastrophic disturbance and what areas
should provide the focus for treatment or protec-
tion?

The natural disturbance regime for the watershed in-
cluded frequent fires. Effective fire suppression is
short lived in this watershed. Flashy vegetative con-
ditions, steep topography, hot dry summers, and the
occurrence of dry lightning storms set the stage for
uncontrollable wildfire. The current fire suppression
organization is successful most of the time, but can be
quickly stretched to its limits during multiple start
events. Dry lightning storms igniting multiple fires will
overwhelm fire suppression forces.

Lower elevation south and west aspects have histori-
cally been areas more frequently burned. These hot-
ter and drier slopes are maintained with flashy fuels
(mostly grass and shrubs) and are likely to support
fast moving high intensity fires.

Timbered stands are found more often on north and
east aspects, and areas with good soils at higher el-
evations and lower one-third of slopes near perennial
and large intermittent streams. These areas tend to
be shaded and sheltered from the wind, reducing ef-
fects of severe weather conditions. Fires initiated
within these areas are usually easy to suppress.
However, the fuel loads in many stands have develop
to levels far beyond what was historically maintained.
These fuel conditions, combined with steep topogra-
phy and adjacent hot flashy fuels, puts them at higher
risk of being lost to wildfire.

Fire behavior modeling has identified over 70% of the
watershed as having high to moderate fire behavior
potential. See Figure 3-15 Fire Behavior Potential,
contained in the Map Packet located at the end of this
document; this helps to set the stage for large, high
intensity fires. These fires have the potential of burn-
ing into and reducing the amounts of mid/late-seral,
and old-growth stands.
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A variety of vegetation communities in the watershed
developed, adapted, and have been maintained by
soil types, aspect, precipitation, microclimate, and dis-
turbance. The removal of fire as a frequent distur-
bance has changed these vegetation communities. In
attempting to protect them from fire, we have made
some more vulnerable to being lost to fire (true fir,
Douglas-fir/live oak, Douglas-firtanoak), some more
extensive due to their ability to establish and persist in
disturbed areas (shrub, hardwood/shrub), and some
communities will be lost with continued protection from
fire (gray pine). To maintain a wide variety of vegeta-
tive communities and seral stages that were common
in the watershed, fire should be a frequent distur-
bance.

Timbered stands in the watershed (Fuel Models 8, 9,
and 10) were historically maintained with frequent low
to moderate intensity fires. To continue to maintain
these stands, it is important that they be treated (un-
derburned). The EUI vegetation layer was used to
develop the Fuel Model Layer; see Figure 3-14 Fuel
Models, contained in the Map Packet located at the
end of this document, to identify these locations. Ar-
eas modeled as Fuel Model 10 tend to correspond
with areas of late-successional habitat. Many areas of
late-successional habitat have accumulated high fuel
loadings and are modeled as having high fire behavior
potential. These factors impact the health of stands
and the ability of larger trees to survive large scale fire
disturbance.

Plantations on good sites are big investments. Pro-
tecting these sites is important for wildlife values, vi-
sual quality enhancement and future harvest op-
portunities. These stands should be evaluated for
treatment needs, see Figure 5-4 Fuels Treatment and
Fire Management Considerations, contained in the
Map Packet located at the end of this document.

As stated in the Aquatic Dependent Species Step 5
write-up, the South Fork of the Salmon River,
Knownothing and Methodist Creeks provide important
spawning and holding habitat for anadromous fish.
These areas should be considered high priority for
maintaining or improving habitats. These are also ar-
eas prone to wildfire occurrence. Treatment and pro-
tection along and above these streams should con-
sider methods to minimize increases in sediment and
also water temperature. These areas can have direct
impacts on aquatic habitats. The complete removal of
vegetation, as in a stand replacement fire, can in-
crease sedimentation, change the flow regimes, and
increase stream temperatures thus degrading aquatic
species habitats. This makes it critical to protect
these areas from catastrophic fire, which can be done
by making the upslope areas more resilient to the ef-
fects of fire.
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Private residences are features to protect in the water-
shed. High intensity wildfires occur and have de-
stroyed private residences in the recent past (1987).
Residences at higher risk of being lost to wildfire are
those found above the river corridor on south aspects.
Godfrey Ranch and Black Bear residents are at a
higher risk due to their being situated in areas very
prone to large wildfires. All residents in the watershed
should be concerned and take precautions to protect
themselves and their homes from wildfire. Wildfires
will continue to occur throughout the watershed and
falling embers can ignite homes outside of the fire
area.

Wildfires respond to breaks in topography and vegeta-
tion. Some natural fuelbreaks exist in the watershed
as well as some fuelbreaks from wildfire suppression
and fuels treatment activities. In looking at aerial pho-
tos from 1995, some fuelbreaks have been identified
and ridges that can be used to extend these fuel-
breaks into a coordinated system. This system can
then be used for more effective fire suppression and in
fuels treatment activities that use prescribed fire, see
Figure 5-4.

In this watershed areas at risk of catastrophic distur-
bance are also found in the wilderness, particularly in
Plummer Creek. Other unique plant communities
found in the wilderness, i.e., gray pine, depend on fire
to be maintained. In order to maintain an appropriate
fire regime that allows maintenance of fire dependent
plant communities in the wilderness, a wilderness fire
plan which includes pro-active use of fire needs to be
developed.

Key Question 3- What are the trends based on
vegetation communities, site classes, and land al-
locations; including late-successional habitats

and connectivity?

As noted in previous discussions the vegetation com-
munities in this watershed are very stable, with little
change in species composition expected under most
conditions. Due to the disturbance regime the seral
stage distribution can be quite variable. The land-
scape has changed from a mosaic of seral stage
patches maintained by moderate to small distur-
bances (mostly fires), to a landscape of large blocks of
early-seral vegetation as a result of the recent large
scale fires. These large blocks of early-seral habitats
have fragmented and isolated blocks of mid/late-seral
habitats. The current vegetative conditions put re-
maining areas of mid/late-seral habitats at risk to large
scale high intensity fire. Unless this cycle can be bro-
ken, this watershed will continue to expand early-seral
habitats and reduce mid/late-seral habitats.

DESIRED CONDITIONS

e A diversity of seral stages similar to pre-settlement
conditions are maintained across the watershed.
This mosaic of moderate and small patches will
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provide habitats for the variety of wildlife that use
the watershed.

« The large blocks of early seral vegetation that are a
result of the 1977 and 1987 fires are broken up into
smaller patches. This will help move the landscape
towards more spatial and structural diversity.

e On the better sites in the Douglas-firtanoak and
Douglas-fir/live oak, maintain most of the hardwoods
in a tree character. This will more closely match the
pre-settlement conditions and provides more acorn
production which is important for many wildlife spe-
cies.

e Poor sites which are mostly hot and dry and for the
long-term can only support shrubs, manage for wild-
life values. These areas are important deer and elk
winter and spring range and have high value for
black bear and wild turkey.

e In LSRs and Riparian Reserves, where vegetation
communities are mixed conifer and/or true fir, man-
age for the maintenance of 50-75% of these stands
with large tree character (mid/mature, old-growth).
This is in line with natural conditions of the vegeta-
tion types in the analysis area.

« Conifer plantations growing on good sites in this wa-
tershed are protected from catastrophic fires. These
same plantations are managed to promote tree
growth and make them more resilient to fire. This
will provide future mid/late-seral habitat and also
commercial timber.

e A viable system of fuel breaks (including ridge-top
roads) is established and maintained throughout the
watershed. This system can be utilized for both fire
suppression and fuels treatment activities.

FIRE & FUELS ORGANIZATION

Key Question 1- Can the current organization fea-
sibly treat and/or protect all the areas within the
watershed needing treatment and/or protection; if

not, what would be the organizational needs?

The Forest Plan states that fire is a fundamental pro-
cess on the landscape and that fire must play a key
role in ecosystem management. The Forest Plan as-
sumes not all acres are suitable for prescribed burn-
ing. Administrative areas, progeny sites, recreation
areas, and young plantations are not scheduled for
burning.

This watershed is prone to wildfire. In recent years
the Forest Service has been down-sizing in most dis-
ciplines, including fire and fuels. The direct effects are
less fire suppression and fuels personnel. Indirect ef-
fects include the loss of militia personnel.

Fuels treatment is paramount in protection and main-
tenance of desired conditions for vegetative communi-
ties and land allocations. The large fires in 1977 and
1987 are the primary contributors to the existing con-
ditions in the watershed. Reducing the effects of fu-
ture fires is probably the most important factor in
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achieving and maintaining the desired conditions for
vegetative communities, wildlife habitats, and human
values.

Current personnel ceilings and budgets will make it
very difficult to achieve desired fuels reduction and/or
protect important areas of the watershed from cata-
strophic fire.

The current fire suppression and fuels treatment orga-
nization is unable to treat the amount of acres called
for in the Forest Plan. The organization is quickly
over-extended when burning large numbers of acres.
Burn units need to be in the same area so they can be
monitored. The organization is unable to take full ad-
vantage of open-windows do to these limitations.

For this watershed, most spring burning should occur
between February and May. Fire season on average
occurs May through September. Fall burning can be
done usually in October and November. To take full
advantage of the open-windows (when the weather
and fuels conditions are in prescription to meet objec-
tives) an organization needs to be available in the
spring and fall as well as during fire season. Current
budget and personnel constraints do not allow for this
flexibility. To meet the objectives of the Forest Plan,
an organization of approximately twenty trained and
experienced people that can be actively involved in
prescribed burning during the spring, fall, and fire sea-
son, need to be in place on the Salmon River District.
The trends are that there will not be enough qualified
personnel available to accomplish the amount of pre-
scribed burning necessary to create the vegetative de-
sired condition.

DESIRED CONDITION

¢ Desired condition is to provide an effective fire sup-
pression presence in the watershed during fire sea-
son, and to have a fuels organization that can take
full advantage of open-windows to complete fuels
treatment objectives.

TERRESTRIAL WILDLIFE

Key Question 1- For the analysis species, what
has changed from historic to present, what have
been the agents of change, and what are the
trends?

Bald Eagle: Bald eagles depend on fish as their pri-
mary food source; with the reduction of anadromous
fish stocks, there is not a viable food source for bald
eagles. Unless fish stocks increase, the Lower South
Fork will not have suitable habitat for resident bald
eagles. Bald eagles will continue to be casual visitors
to the watershed in the late fall and winter.

Peregrine Falcon: There is very little information on
historic peregrine falcon activity in the watershed. Per-
egrine falcon use of this area is most likely limited by
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suitable cliffs for nest sites. The falcons in Knownoth-
ing creek nest fairly close to human activity, but seem
to be doing okay. As long as disturbance to the nest
site is minimized and adequate habitat for prey spe-
cies exists, birds should occupy this area.

Northern Spotted Owl, Northern Goshawk, Pacific
Fisher: These three species all depend on late-
successional forest conditions. They have slightly dif-
ferent habitat requirements and dispersal needs, but
in most cases habitat suitable for one, can be used by
all. During pre-settlement times, late-successional
habitats extended over more of the watershed, with
moderate and small areas of mid and early-seral.
This was a result of the disturbance regime of infre-
quent large scale stand replacing fires and more fre-
quent moderate and small fires. This mosaic of habi-
tat types provide nesting, denning, foraging, and dis-
persal across the watershed and into adjacent water-
sheds.

As a result of the large fires in 1977 and 1987, log-
ging, and road building, there is less late-successional
habitat and that habitat is fragmented and more iso-
lated. These conditions expose animals to increased
predation and make dispersal more difficult. The re-
cent trend of frequent large fires will make it difficult to
maintain late-successional habitat or grow early-seral
stands to late-successional habitat.

American Marten: There is almost no information on
marten activity in the watershed. Logging and road
building in higher elevations (above 5,000 ft.) have
reduced marten habitat and the current fire regime
has the potential to further reduce habitat.

Willow Flycatcher: Riparian shrubs (willow fly-
catcher nesting habitat) were removed from the lower
reaches of the streams in the watershed. Mining and
clearing for settlement were major reasons for the re-
moval. Remaining habitat is isolated in high elevation
meadows and headwaters with a large shrub compo-
nent. Under the current fire regime, the remaining
habitat is vulnerable to loss from fire. Restoration of
riparian habitats along the South Fork and major tribu-
taries could increase habitat and potential use by fly-
catchers.

Black-tailed Deer: They depend on a mosaic of seral
stages and vegetation age classes to provide a mix of
forage, hiding cover, and thermal cover. The natural
fire regime provided a good mix of habitat require-
ments for deer. Logging has provided the early-seral
vegetation for the deer, but the associated roads ex-
posed them to harassment and poaching. For the
long-term, deer numbers should remain fairly constant
with increases and decreases depending on habitat
conditions (fires, droughts, harsh winters etc.).
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Elk: The vegetation types and the natural fire regime
provide elk habitat in the watershed. Elk were extir-
pated from the Salmon River by the early 1900s. Un-
regulated hunting and market hunting were primary
factors. Elk have been reintroduced in the upper
South Fork of the Salmon and the herd is expanding
into the lower South Fork. Potential elk habitat exists
across the lower South Fork and baring some unfore-
seen disaster, elk should eventually occupy the whole
watershed.

Black Bear: Black bear are still found throughout the
watershed and will most likely continue to use the wa-
tershed in good numbers. The bears seem to have
adapted to habitat changes brought about by human
use in this area and should continue into the future as
long as the mix of forest seral stages that provide food
and shelter are maintained.

Reptiles and Amphibians: With no historic surveys
and only limited current surveys, it is not possible to
draw conclusions about any changes from past to
present. It is possible to say that mining has impacted
riparian habitats and the populations of riparian de-
pendent reptiles and amphibians. Mining has reduced
habitats and possibly isolated populations. Most
likely, road building and logging have done the same
to terrestrial species. Without more information, the
long-term trends for most reptiles and amphibians
cannot be determined.

All of the wildlife species found in the lower south fork
have adapted to the natural disturbance regime of in-
frequent large scale disturbance and more frequent
moderate and small disturbances. A return to a distur-
bance regime that more closely follows the natural re-
gime should benefit most wildlife species. To lessen
the effects of management activities, projects should
be planned and implemented in a way similar to the
natural disturbance regime.

DESIRED CONDITIONS

e A mosaic of various seral stages and habitats dis-
tributed across the watershed.

e Large enough blocks of late-successional habitat
are maintained to provide habitat requirements for
species needing forest interiors; spotted owls and
forest carnivores.

¢ Connectivity between the Bowerman LSR and the
Eddy Gulch LSR is provided along with dispersal
corridors into adjacent watersheds.

» Shrubfields are maintained in a condition to provide
for early/seral wildlife species habitat needs; deer.

¢ A road system that does not significantly impact
wildlife or contribute to habitat degradation.

ROADS

Key Question 1- How have road uses changed
from the past and why?

LOWER SOUTH FORK Ecosystem Analysis
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The types of road uses have changed considerably
from the past. Historically, road use centered around
resource use and extraction such as timber and min-
ing. Road construction probably followed the boom/
bust cycles of the mines, with peak mining road use
occurring in the 1930s. As the Forest Service began
offering timber sales in the 1960s in the higher eleva-
tions, new road construction was required to provide
access for equipment and log transport. Road con-
struction increased in the five years after the Hog Fire
of 1977 and the Glasgow Fire of 1987 to provide ac-
cess for salvage logging operations. Logging contin-
ued until the early 1990s, at which time the road use
related to the timber resource declined.

There has been a slow but steady increase in recre-
ational use of the road system, with current recre-
ational use probably exceeding all other uses. A vari-
ety of recreational uses occur in multiple settings and
is dispersed throughout the watershed. Uses such as
sightseeing, trailhead access, etc., have created pub-
lic expectations for relatively easy access to sites.
This is in direct conflict with our road maintenance
budget which has declined rapidly the last few years
as a result of reduced timber sales.

Several administrative road uses have probably
stayed about the same, including fire suppression and
law enforcement, while other uses such as silvicultural
work have probably declined. Road closures has in-
creased in the last ten years. On National Forest
roads this is due to providing increased resource pro-
tection such as minimizing erosion in winter months,
and reducing wildlife poaching and harassment.

Key Question 2- What resources and social con-

cerns exist with the current road system?
Resource and social concerns include immediate
needs and longer-term concerns. Recent January,
1997 flooding impacted the existing road system. Ar-
eas where flood affects were concentrated include
Methodist Creek, Blue Ridge, McNeal Creek, and the
King Solomon Mine areas. The most recent Forest
survey identified 18 sites in the watershed which were
damaged by the floods and would require repairs, see
Figure 5-5 Road Damage - 1997 Flood, contained in
the Map Packet located at the end of this document.
Immediate resource concerns include repairing sites
so they do not become chronic sediment sources. Im-
mediate social concerns involve opening roads
needed for fire suppression, and administrative or rec-
reation access.

Long-term resource concerns (not flood related) gen-
erally involve stream sedimentation from small fil
slope failures, cut bank raveling, and road surface ero-
sion. Another resource concern involves road densi-
ties and their effect on wildlife habitat fragmentation.
Outside of wilderness, the average road density for
the watershed is 2.8 miles/square mile, with Hotelling
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Gulch/Ridge, Picayune/Blue Ridge, and O'Neil Creek/
Poverty Gulch areas having the highest road densi-
ties, see Figure 5 - 6 Road Density, contained in the
Map Packet located at the end of this document. Re-
fer to the Watershed Processes and Terrestrial Wild-
life sections for additional discussion on road related
concerns.

Social concerns are vegetation encroachment on the
roadway creating safety concerns and the potential
conflict between increased recreation demand and de-
clining road maintenance budgets. Private landown-
ers (Godfrey Ranch) have entered into an agreement
with the Forest Service to maintain the O'Farill Guich
road which accesses their property.

Other social concerns include providing long-term ac-
cess for fire suppression, administrative use access,
and maintaining a transportation system to support
timber harvest activities. Refer to Appendix C - Road
Issues and Concerns, and Resource Concerns, for
general resource concerns of the watershed.

Key Question 3- What are future trends in road

uses, needs, and management?
--The Salmon River is identified as a Key Watershed
in the Forest Plan, therefore there will be no net in-
crease in the amount of roads in the Salmon River Ba-
sin. The intent for Key Watersheds is to decrease the
miles of roads, or at a minimum, decommission at
least one mile of road for each mile of new road con-
structed.

--A variety of recreational activities (hiking, sightsee-
ing, etc.) will slowly increase in use, thereby placing
greater demands on the road system.

--Road maintenance budgets will probably continue to
decline slightly and eventually stabilize.

--Timber harvest will continue on matrix lands in the
watershed, placing limited demands on the existing
road system.

--Cooperation will continue between road users, land-
owners, and advisory groups.

--There will probably be a limited amount of new road
construction of National Forest system roads, primarily
to support timber harvest.

DESIRED CONDITIONS

¢ Roads are designed, constructed, maintained, or
improved to minimize resource affects and meet
ACS objectives while meeting human needs.

 The miles of open roads are managed at a level that
does not contribute to reduced wildlife habitat qual-

ity.

LOWER SOUTH FORK Ecosystem Analysis
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e Fire suppression access is maintained com-
mensurate with risk and fire behavior potential.

¢ The roads providing access to private lands are in a
condition that minimize road resource damage.

e The effects of roads in Riparian Reserves and LSRs
are minimized, and road densities are reduced
where appropriate.

COMMERCIAL TIMBER OUTPUTS ON
PUBLIC LANDS

Key Question 1- How do Forest Plan estimates for
capable, available, and suitable lands compare to
those recommended in this analysis?

Through refinement of land allocation estimates made
in this analysis, the land allocations available for
scheduled timber harvest (Matrix lands) total 24,540
acres or 37% of the watershed. This is higher than
the 21% matrix lands estimated for the entire Klamath
National Forest. Matrix allocations are: Retention
(<10 acres), Partial Retention (15,960 acres), General
Forest (8,520 acres), Scenic River (260 acres), and
Recreational River (800 acres). The Retention and
Scenic River land allocations (260 acres) are ex-
pected to provide for low levels (approximately five
percent of standing timber volume per decade) of tim-
ber harvest. Recreational River, Partial Retention,
and General Forest (25,280 acres) are expected to
provide moderate levels (approximately 16% of stand-
ing timber volume per decade) of timber harvest.

Other conditions in the watershed have the potential
to affect the amount of land available for scheduled
timber harvest. These are identified in the Forest Plan
and further refined through this analysis. They are
discussed below:

Harsh Sites - Sites were identified in the Forest
Plan based on local experience and timber manage-
ment practices. The harsh site determination was
based more on professional judgement than soil or
vegetation inventory. A site is considered capable if
it can support 20 cubic feet of conifer growth per
acre per year, which is equivalent to Forest Survey
Site Class (FSSC) 6 or lower. FSSC 7 sites and
higher are incapable of supporting this level of
growth and are considered harsh sites. In addition,
certain vegetation types (live oak with scattered co-
nifers and gray pine) on FSSC 6 or better soils have
few commercial conifers and are very difficult to re-
generate so are also considered harsh sites. Based
on EUI vegetation and soils data, there are 8,020
acres of the live oak/scattered conifer type, gray
pine type, or FSSC 7 in the Matrix lands in the
Lower South Fork. This is considerably more than
the 3,590 acres of harsh site estimated in the Forest
Plan.

Mapped Riparian Reserves - The mapped Ripar-
ian Reserves in the Forest Plan consisted of
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mapped unstable lands, using the Forest Plan un-
stable lands definition (refer to Riparian Areas issue)
and the data available at the time. Stream buffers
were not used in the Forest Plan.

For the Lower South Fork analysis, mapped Ripar-
ian Reserves were updated with additional unstable
lands mapping and applying interim Riparian Re-
serve buffer widths (from Forest Plan) on known and
interpreted streams. This increased the mapped
reserves significantly.

Unmapped Riparian Reserves - In the Forest
Plan, 44% of the mapped capable, available, and
suitable land was assumed to be unmapped Ripar-
ian Reserves (buffers on streams). The acres esti-
mated as unmapped Riparian Reserves were not
used in Forest Plan modeling to calculate the poten-
tial timber sale quantity.

For this analysis, the extent of unmapped Riparian
Reserves was estimated by comparing the updated
mapped Riparian Reserves with on-the-ground
stream mapping done in the Methodist Creek area
(refer to Riparian Areas issue). This comparison
showed that after the updated Riparian Reserve
mapping was completed, about three percent of ca-
pable, available, and suitable lands in the Lower
South Fork are likely to be unmapped Riparian Re-
serve.

The acreage calculations for the Forest Plan and Up-
dated lands available for timber harvest are displayed
in Table 5-8 Forest Plan and Updated Lands Capable,
Available, and Suitable for Scheduled Timber Harvest.

Table 5-8 Forest Plan and Updated Lands Ca-
pable, Available, and Suitable for Scheduled Tim-
ber Harvest

Land Allocation or Modification ForestPlan | ;4ated Acreage
Acreage

Initial Land Base Qutside Wilderness,

LSR, and Sensitive Species e 34,340
Mapped Riparian Reserves 6,110 -8,800
Lands Available for Timber Harvest 1/ 27,960 24,540
Harsh Sites 2/ -3,590 -8,020
Subtotal 24,370 16,520
Unmapped Riparian Reserve 3/ -10,720 500
TOTAL 13,650 16,020

1/ Lands available for timber harvest include Scenic River, Retention, Partial
Retention, Recreational River, and General Forest land allocations, collectively
referred to as Matrix lands.

2/ Forest soil survey Site Class 7 and the EUI vegetation types of gray pine and
canyon live oak with scattered conifers were used in the analysis update.

3/ Forest Plan assumes 44% of mapped capable, available, and suitable lands
are unmapped Riparian Reserves. This analysis updated estimates of un-
mapped RR using the methodology for the 1996 survey work from Methodist
Creek and applied it across the watershed.

Table 5-8 shows an increase of about 2,400 acres of
lands capable, available, and suitable for timber har-
vest, comparing Forest Plan estimates to updated es-
timates. However, because a watershed analysis is a
mid-level analysis and not a decision document, these
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refinements in acres available lands are still estimates
unless a Forest Plan amendment formally adopts
them, see Figure 5-7 Lands Available for Scheduled
Timber Harvest, contained in the Map Packet located
at the end of this document. The acreage increase is
due to the large estimate of unmapped Riparian Re-
serves acreage used in the Forest Plan. The Method-
ist Creek stream study (see Figure 5-2) shows that the
unmapped Riparian Reserve estimate used in the For-
est Plan is quite conservative. The Methodist Creek
stream study also shows that updating unstable land
and stream mapping (using office techniques rather
than intensive field mapping) allows nearly all the Ri-
parian Reserves to be mapped, with a small percent-
age of a given area being unmapped Riparian Re-
serve.

The acres of Harsh Site increased with the updated
estimate, somewhat compensating for the decrease in
unmapped Riparian Reserve. This information pro-
vides feedback to the Forest Plan, and could be useful
in modeling assumptions for future timber yield calcu-
lations at the Forest scale. Table 5-9 Acres of Harsh
Site by Matrix Land Allocation, shows the distribution
by land allocation.

Table 5-9 Acres of Harsh Site by Matrix Land Al-
location

Harsh
Total %of | Capable | %of
Land Allocatlon | yoreane | SHe | yota) | Acreage | Total
Acreage

Scenic River 260 140 54 110 46
Recreational River 800 390 49 410 51
Partial Retention 14,960 | 4,520 30 10,440 70
General Forest 8,520 2,960 35 5,560 65
TOTAL 24,540 | 8,020 33 16,520 67

Other factors must also be considered when program-
ing timber harvest over the short-term. Three subwa-
tersheds are identified in this analysis as AWWCs (re-
fer to Watershed Processes issue). Extra care must
be taken in these subwatersheds to not aggravate ex-
isting watershed conditions or increase watershed
concerns over the long-term. Programed timber har-
vest may be differed or restricted until these subwater-
sheds have recovered.

Another factor to consider for programing timber har-
vest is seral stage distribution. The Lower South Fork
watershed is identified as having a low percentage of
late/mature and old-growth seral stages, and a high
percentage of shrub/forb seral stage, primarily due to
recent wildfire effects. This watershed should be
managed toward the desired mix of seral stages.
Table 5-10 Existing and Desired Seral Stage Distribu-
tion, lists the existing and desired mix of seral stages
for the Partial Retention and General Forest land al-
locations. Desired conditions are from the Main
Salmon Watershed Analysis (1995), assuming an
even flow of timber yield, and are appropriate for the
Lower South Fork. Desired conditions have not been
developed for the Scenic and Recreational Rivers land
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allocations as these allocations occupy only a small
portion of the capable, available, and suitable lands.
They are not included in Table 5-10.

Table 5-10 Existing and Desired Seral Stage Dis-
tribution
% Partlal | %Partial | % General % General
Size Class  |Retentlon 1/| Retention | Forest1/ Forest
{Exlsting) | (Desired) (Existing) (Deslred)
Shrub/Forb 43 510 31 5-20
Pole/Early/Mature 21 30-40 13 40-55
MidMature 27 30-45 39 15-30
Late/Mature, Old- 9 1525 17 15-90
Growth
1/ Source - EU} Data Sort; based on the Vegetation/Biological Diversity section
earlier in this step (vegetation communities and seral stage distribution).

Table 5-10 identifies shrub/forb and mid/mature as the
dominate seral stages in both Partial Retention and
General Forest land allocations. Most of the
shrub/forb seral stage is in those areas burned in the
fires of 1987 and 1977.

The Forest Plan estimates an 11MMBF/decade timber
yield from the watershed. An analysis method using
the updated EUI inventory estimate 22MMBF/de-cade
yield. Using regeneration harvesting to meet Forest
Plan assumptions and desired conditions, ap-
proximately 620 acres/decade of regeneration harvest
would need to occur. Refer to Appendix | - Timber
Yield Calculations, for detailed calculations used in
determining the potential timber yields for the water-
shed.

Key Question 2- What future trends affect timber

management in the watershed?

--The probable threat from a large fire burning in the
watershed is great. Out year investments (planta-
tions) must be protected when and wherever possible.

--Overall timber outputs will probably be driven more
by forest health issues, rather than just outputs.

--Wildlife considerations, including Survey & Manage
species will continue to strongly influence timber
project scheduling, location, and design.

--The recent T&E designation for coho salmon will
strongly affect the timber program.

--The potential presence of Del Norte salamanders on
Matrix lands will affect the amount of planning time
and cost for timber sales in the area.

--Existing plantations are 35-40 years old, excluding
fire, a large timber volume will be available for the
market in approximately ten years.

--To maintain Forest health on all National Forest

lands, it is likely there will be some timber outputs
from non-matrix lands.
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DESIRED CONDITIONS

e The watershed contributes to a Forest-wide ecologi-
cally sustainable timber program that provides an
even flow of wood products.

¢ Lands available for scheduled timber harvest in For-
est Planning reflect as near as possible the actual
watershed conditions for capable, available and suit-
able lands.

e Timber output opportunities are consistent with land
allocation goals.

o Timber mortality in the watershed is reduced to near
endemic levels.

HUMAN USES

Key Question 1- What types of heritage resources
and/or uses influence current Forest manage-
ment?

--The large number of historic mine sites has had a
slight influence on Forest activities resulting in minor
relocation of roads and timber harvest unit locations.

--All known cultural sites must be avoided by land dis-
turbing activities until a significance determination is
completed for the site.

--Some limited local collection of mushrooms is be-
lieved to occur. [t is anticipated that these activities
will increase.

Key Question 2- How have other commodity uses

changed from the past and what are their trends?
Traditional non-commodity uses such as mining and
firewood collection have declined from historic levels;
future use will probably stay about the same. Other
non-traditional uses such as post and poles, Christ-
mas tree and bough collection, and mushroom collec-
tion will probably increase slightly from past levels.

Overall firewood collection has declined in the last
several years as the availability of easy firewood has
declined in association with timber sales. Also, some
people are converting their heating source from wood
to heating oil - a more reliable and cleaner burning
fuel. However there will always be folks who will use
wood for heat, thereby maintaining a steady need for
firewood.

Mineral extraction was a much greater land use in the
past, but will probably remain at about current levels.
However, mining activities fluctuate with the gold mar-
ket and could increase.

The overall use of boughs, Christmas trees, posts,
and poles will probably remain about the same or in-
crease slightly as the area population increases.

Key Question 3- How “have recreation uses

changed from the past and what are their trends?
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--Use patterns have changed somewhat from an ex-
clusively locally-dominated use to now include a Re-
gional and National market. This is based on life
styles oriented to the outdoors, ability to travel further,
and National Wilderness and Wild & Scenic River des-
ignations; drawing visitors from out of the area.

--There has been a slight increase in backcountry use,
with use expected to continue to increase.

--Driving for pleasure, river rafting/kayaking, camping,
and fishing have increased from past levels as a result
of corresponding population increases. They will con-
tinue to be popular activities.

--Both bear and deer hunting will continue to be popu-
lar activities in the watershed.

Key Question 4- How has community interest/in-
volvement changed from the past and what is
likely to change in the future?

LOWER SOUTH FORK Ecosystem Analysis
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Community interest in Forest management activities
has been high since the early to mid-1970s. This level
of interest will persist indefinitely unless the composi-
tion of the community changes.

With the formation of the Salmon River Restoration
Council in 1996, and cooperative maintenance on the
O'Farill Gulch Road, opportunities to work together
with the community have occurred more recently.
This may facilitate additional cooperative opportunities
in the future.

DESIRED CONDITIONS

e Archaeology sites are protected as needed. Forest
Service managers have a good understanding of
American Indian traditional and contemporary val-
ues.

¢ Non-timber commodity needs are met.

e Recreational access and opportunities are provided
commensurate with public needs.

e Activities on private and public lands are compli-
mentary toward mutually agreed upon objectives.

Step 5 - Interpretation
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Ste 6 - Recommendations

This step synthesizes results of the ecosystem
processes discussed in previous steps and gener-
ates management recommendations responsive
to issues and key questions. The goal of the rec-
ommendations is to identify changes in ecosystem
conditions and function that require management
action to achieve desired ecologic, economic, and
social objectives.

Management recommendations are broken into
nine issue areas; Watershed Processes, Ripar-
ian Areas, Aquatic Dependent Species, Veg-
etative Biodiversity, Fire and Fuels Organiza-
tion, Terrestrial Wildlife, Roads, Commercial
Timber Output on Public Lands, and Human
Uses. Recommendations are developed based
on analyses and conclusions reached in previous
steps. Recommendations are displayed in narra-
tive format in Tables 6-1 through 6-9.

Recommendations focus on Management Op-
portunities which are also displayed in Figures 6-1
through 6-4, contained in the Map Packet located
at the end of this document. Narratives are to be
used in conjunction with these maps to arrive at
opportunity locations.

Tables in this step provide general descriptions of
the Existing Situation, Desired Conditions, Man-
agement Opportunity, Benefitting Resources,
Considerations, and Emphasis Rating. Red Flag
opportunities, which should be given the highest
priority, are identified in the Management Op-
portunity column.

TABLE COLUMN DEFINITIONS

Existing Situation & Desired Condition - These
narratives are qualitative and quantitative determi-
nations identified through the analysis process.
Existing Situation summary statements are gener-
ated directly from integrating information on man-
agement practices and/or ecological processes
from Steps 3, 4, and 5; most are situations not
meeting Desired Conditions.
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Desired Conditions are developed from Step 5 -
Interpretation and represent a refinement of direc-
tion from the Forest Plan.

Management Opportunity - This is the identifica-
tion of management actions, projects, and other
activities that promote Desired Conditions. During
the analysis process, comparisons were made be-
tween Existing Situation And Desired Conditions
to determine how close a particular resource or
ecological function was to achieving the Desired
Condition. Opportunities were developed that ei-
ther maintained the Desired Condition, or im-
proved ecosystem trends to move towards De-
sired Condition.

Benefitting Resources - This identifies a priority
list of multiple resources that most benefit from
the completion of the listed opportunity.

Considerations - Factors identified in this column
should be taken into account when implementing
Management Opportunities. They may include
risks or benefits to other resources, or options and
alternatives to consider when accomplishing the
Management Opportunity. Comments found un-
der Considerations should be reviewed during de-
velopment and implementation of site-specific
projects.

Emphasis Rating - To assist with establish-
ing work priorities for project development,
an Emphasis Rating system is used. The
following questions are considered for ra-
ting individual opportunities:

1- Are there resources at-risk if the
opportunity does not occur?

2- |s the opportunity an immedi-
ate need?

3- Are there amenity or com-
modity benefits from doing

the opportunity?

4- Does the opportunity

have implications out-

side the watershed?

5- What is the value of

the completed opportu-

nity as opposed to the

cost of implementation?
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Each opportunity is given a rating by the Analysis
Team, based on their professional judgement, as-
signing a High, Medium, or Low value to the five
questions listed above. These five values are av-
eraged to establish the overall Emphasis Rating.

When an across the board rating of High is given,
it is referred to as a Red Flag opportunity. It im-
plies a sense of urgency for implementation to

bring an ecosystem function or system back in
balance or respond to human needs or values.

It is important to note that all identified opportuni-
ties are general in nature. Specific "how tos" will
be determined later, during project development
and implementation at the District level, through a
project environmental analysis.
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APPENDIX A - LMP Feedback

The goal of ecosystem management is to promote
sustainablilty by protecting the ecosystem elements
within and across spatial and temporal scales. One
roll is to guide site level projects and decision making
by providing a larger scale context. Another roll of
ecosystem analysis is to provide feedback to the
Forest Plan.

The following recommendations were developed
during the Lower South Fork Ecosystem Analysis
process. These recommendations primarily involve
data layers, estimates of land allocation acreage, and
assumptions used for Forest-wide calculations.

1- The Lower South Fork analysis provides an
updated estimate of Riparian Reserve acreage and a
sample of ground-truthed riparian features for
comparison. This allows a more accurate repre-
sentation of both mapped and unmapped Riparian
Reserve acreage than was used in the Forest Plan. It
is recommended that more sampling of ground-truthed

LOWER SOUTH FORK Ecosystem Analysis

riparian features be done across the forest and future
Forest-wide analyses used updated mapping and
sampling to estimate Riparian Reserve acreage.

2- The Ecologic Unit Inventory in the Lower South
Fork area provides the best information available for
determining lands not capable of providing
programmed timber harvest due to site limitations, i.e.,
Harsh Sites. This updated Harsh Site infor-mation
should be used when updating Forest Plan capable,
available, and suitable lands.

3- The requirement in the Klamath Forest Plan Record
of Decision for a watershed analysis in Areas with
Watersheds Concerns (AWWCs) has been met for the
AWWCs in the Lower South Fork watershed.
However, three subwatersheds (Indian, Negro, and
McNeal) are evaluated as needing continued
limitations on watershed disturbance due to very high
existing disturbance levels.

JULY 1997 Appendix A - LMP Feedback

PageA-1



APPENDIX B -

Cumulative Watershed Effects

Landslide Model - The landslide model results are
based on the Salmon Sub-basin Sediment Analysis,
completed in 1993 by two geologists from the Klamath
National Forest, Juan de la Fuente and Polly Haessig.
The sediment study identifies landslides and esti-
mates landslide volumes based on air photo interpre-
tation with some ground verification. Each landslide in
the Salmon River sub-basin is identified by location,
geomorphic terrane, disturbance history (road, timber
harvest, or fire related, or in an undisturbed area), and
time period the landslide was activated. Landslide
prediction is based on actual landslide production for
the period 1970 to 1975. Several large floods oc-
curred in this time period but not the exceptionally
large 1964 flood. The coefficients, expressed as cubic
yards per acre given a series of floods similar to the
1970 to 1975 period, are displayed in the following
table.

Landslide Model Coefficients
Road
Geomorphic Type i Related Harvest/Fire Undisturbed
<20 years | 20-40 yrs
\\ cu yd/ac cuydiac | cu ydiac cu yd/ac
Active Landslides 1,000 125 75 25
Dormant Slides/Toe Zone 225 3.2 3.0 2.8
Granitic Min. Slopes >60% 1,005 12 6.5 1.3
Granitic Mtn. Slopes <60% 36 11 5.9 0.6
Non-Granitic Slopes >60% 82 33 2.5 1.7
Non-Granitic Slopes <60% 19 2.1 1.2 0.3
Unconsolidated Inner Gorge 376 51 39 26
Granitic Inner Gorge 1,201 146 77 7.3
Other Inner Gorge 285 11 9.2 72
Debris Basins 25 50 3.8 1.3
Glacial Moraine & Terraces 7.5 6.5 49 3.2

To estimate future landslide production, the appropri-
ate coefficient is multiplied by the acres of each geo-
morphic type by disturbance for each subwatershed.
Roads and geomorphic type are Geographic Informa-
tion System (GIS) layers. Road prism widths of 33'
are assumed to convert road lengths to acreage. The
harvest/fire history is derived from existing coverages.
Through use of GIS, acres of different disturbance his-
tories on different geomorphic types and in different
subwatersheds are generated and plugged into sedi-
ment modeling equations. The sediment model re-
sults are displayed in Step 5.

Equivalent Roaded Area (ERA) Methodology - The
ERA methodology is commonly used throughout the
Forest Service Region 5 (California Region) for as-
sessing Cumulative Watershed Effects (CWE). The
basis for this methodology is converting road, harvest,
fire, or other disturbance into Equivalent Roaded Area

LOWER SOUTH FORK Ecosystem Analysis

(ERA) using coefficients. The coefficients used for
Lower South Fork are simplified from the Forest Plan.
Roads have a coefficient of 4.1 ERA per road mile, 0-
20 year old regeneration harvest areas 0.21 ERA/acre
and 20-40 year old harvest 0.09 ERA/acre. The infor-
mation needed to calculate ERA is in GIS and the per-
cent ERA for each subwatershed is displayed in Step
5.

The percent ERA for each subwatershed is compared
with a Threshold of Concern (TOC). The TOC is also
calculated based on the channel sensitivity (C), ben-
eficial uses (B), soil erodibility (E), hydrologic re-
sponse (H), and slope stability (S). The index for each
of these factors is plugged into the equation - Water-
shed Sensitivity Level (WSL) =3C +2B+ E+ H + S.
Watershed Sensitivity is converted to a Threshold of
Concern in the equation - Threshold of Concern
(TOC) = (43 - WSL)2. The number "43" is used be-
cause it best fits a regression of the watershed sensi-
tivity levels and previously determined Thresholds of
Concern.

The watershed sensitivity parameters for all subwater-
sheds are displayed in Step 3, Table 3-4. The expla-
nation and index value for each is discussed in the
following paragraphs.

Channel Sensitivity (C) is based on Pfankuch stream
stability ratings for the primary stream and major tribu-
taries through each subwatershed . Since Pfankuch
ratings are not available in most of the Lower South
Fork watershed, professional judgement supplements
stream channel inventories.

Parameter Sensitivity Class index Pfankuch Rating
Very High 5 >130
High 4 115-130
Channel Sensitivity Moderate 3 77-114
Low 2 39-76
Very Low ) <39

JULY 1997

Beneficial Use (B) is an index of relative contribution
to beneficial use streams. Five beneficial use stream
classes are defined in the Forest Service Manual. A
Class 1A stream is a highly productive anadromous
stream or is @ municipal or campground water source.
Knownothing and Methodist Creeks are considered
Class 1A because of anadromous fish use and Mc-
Neal Creek is considered Class 1A because it is the
municipal water source for the Forks of Salmon com-
munity. The remaining streams in the watershed are
Class 1B to Class 4. Class 1B streams are

Appendix B - Cumulative Watershed Effects
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moderately productive anadromous streams and
Class 4 have no beneficial uses.

Significance

Parameter Class

Index Description

5 Contains the entire drainage

Very Highly area of a Class 1A stream.

Contains 25% or more of the
drainage area of a Class 1A
stream or the entire drainage
area of a Class 1B stream.
Contains five percent or more
of the drainage area of a Class
1A stream, 25%or more of a
Class 1B stream, or the entire
drainage area of a Class 2
stream.

Contains one percent or more
of the drainage area of a Class
1A stream, five percent or more
of the drainage area of a Class
1B stream, 25% or more of the
drainage area of a Class 2
stream, or the entire drainage
area of a Class 3 stream.

1 Does not meet the criteria of

High 4

Moderate 3
Beneficial Use

Low 2

Other

Parameter | Sensitivity Class index Erodibility Rating
Very High 5 >5
High 4 4-5
Soil Erodibility Moderate 3 34
Low 2 1.3-3
Very Low 1 1-1.3

Hydrologic Response Potential (H) is based on the
percent of the watershed in the rain on snow zone,
between 3,500 and 5,500 feet elevation.

Peak Runoft

P
arameter Potential index Description
. Rain on snow zone > 1/2 of the
High : watershed
Hydrologic Moderate 3 Rain on snow zone 1/4 {0 1/2 of
Response watershed
Low 5 Rain on snow zone < 1/4 of the
watershed

any previous category.

Soil Erodibility (E) is based on the relative propor-
tions of soils with different inherent erosion potentials
where:

Erodibility = [6(A + C) + 5(B + D) + 3(E + F + H) + 2(G
+ 1) + JJ/Watershed Acres; and A = acres of granitic
soils, B & D = acres of metamorphic units on steep
slopes, C = acres of mica schist, E = acres of dormant
landslides, F = acres of shallow soil and rock out-
crops, G = acres of very to extremely gravelly surface,
H = acres of cobbly surface, | = acres of glacial till,
and J = acres of all other units

LOWER SOUTH FORK Ecosystem Analysis

Slope Stability (S) is based on the proportion of the
watershed in various slope stability categories where

Stability Rating = [10A + 6B + 4(C + D) + 3E +
F}/Watershed Area

A = acres of active landslide

B = acres of unconsolidated inner gorge

C = acres of consolidated inner gorge

D = acres on toe zones of dormant landslides
E = acres on highly dissected, steep granitics

F = acres of all other terranes

Parameter Risk Class Index Stability Rating
Very High 5 >15
High 4 1.3-15
Slope Stability Moderate 3 1.2-13
Low 2 11-1.2
Very Low Risk 1 1.0-1.1

JULY 1997

PageB-2

Appendix B - Cumulative Watershed Effects



APPENDIX C - Road lesues and Concerns,

and Resource Concerns

This appendix was developed by input and review
from District specialists. It provides a watershed scale
look at the transportation system, identifying general
resource issues and concerns. It will provide the
basis, at a later date, for the development of a
Transportation Plan.

For discussion purposes, the transportation system is
broken into four drainage areas: Knownothing,
Methodist, South Fork Salmon, and Black Bear.
The resource concerns are identified for each road(s).
Attributes and definitions used by each resource are
listed at the end of this section.

Some roads within this area are closed seasonally
(during wet weather or for wildlife) or closed year-
round (to avoid road surface problems). The other
road systems, including temporary spurs, are open to
the public. There is a history of small fill slope
failures, sedimentation to some streams, cut bank
raveling, road surface erosion, and vegetation
encroaching upon the travel way.

" KNOWNOTHING DRAINAGE AREA ||

Lists of roads within Knownothing drainage area
analysis: 10N02, 10N03, 10NO3A, 10N04A, 10N04B,
10N04D, 10NO4E, 10NO4F, 10N04G, 10NO5,
10NO5A, 10N07, 10NO7A, 10NO7B, 10N16, 10N16A,
10N16B, 10N16D, 10N16E, 10N17, 10N20, 10N34,
10N34A, 10N40, 10N41, 10N41A, 10N41B, 10N41C,
10N42, 10N42A, and all temporary spur roads (need
field verification).

Roads within LSR: 09NO3, O0S9NO3A, 09NO3B,

09NO03C, 09NO04, 09NO4A, 09N04B, 10N04, and
10NO4H.

DISCIPLINES

FIRE:

Issues

¢ Fire management access (key location for strategic
fire management)

¢ Vegetation encroachment on roads (loss of fuel
breaks)

Resource Concerns

e Critical roads to be maintained and accessible
during fire management season; 09N03, 10NO3,
10N04, 10N05, 10N06, 10NO7 and 10N16

« Develop program to manage vegetation encroach-
ment.

LAW ENFORCEMENT:
Issues
e Current uses

LOWER SOUTH FORK Ecosystem Analysis
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Resource Concerns

e Determine if current uses should be encouraged or
restricted

¢ Analyze snowmobile use

e Maintain access for private land owners; 10N02,
10N04, and 10N17

e Maintain access for search and rescue

TIMBER:

Issues

e Management of plantations and vegetation
manipulation for other resource concerns

Resource Concerns

¢ Maintain existing road system for access

e Most temporary roads should be maintained for
access

RECREATION:

Issues

e Trailhead access; 10N04

¢ General users (hunting and wood collection)
» Vegetation encroachment on roads
Resource Concerns

e Continue seasonal access to trailhead

e Provide access for other users

¢ Provide and maintain trailhead access road system
for assigned maintenance level

¢ Reduce vegetation encroachment

LANDS AND MINERALS:

Issues

e Access to private lands, and temporary roads off
county road for active mining claims

Resource Concerns

o Determine if current use should be encouraged or
restricted

RANGE:

Issues

e Access to drop off points for livestock within the
watershed

Resource Concerns

¢ Maintain access and increase size of turnaround to
drop off point; no current needs

SILVICULTURE:

Issues

« Roads that are needed for access to plantations
Resource Concerns

e Maintain roads for plantation inventory --criteria used
to prioritize roads needed; 0 to 5 years - High, 61020
years - Low, >20 years - once a year, no specific
management need in next 20 years

Appendix C - Road Issues and Concerns, and Resource Concerns
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ROAD MANAGEMENT:

Issues

e Roads not needed for management of National
Forest

¢ Reduce road maintenance

e Traffic management for travel access

e Management of aggregate source

o Enhance public safety

Resource Concerns

e Analyze roads and decommission those no longer
needed

e Identify roads that require permanent or seasonal
closures

e Assign appropriate maintenance level to all roads

e |dentify and correct problems that contribute to high
maintenance cost

e Install and maintain signs that corresponds with the
Forest Visitor's Map, and provide for adequate
direction and user’s safety

e Look for and investigate future aggregate source
that would be more environmentally sound

WILDLIFE:

Issues

e Land allocation (Late-Successional Reserve area)

e Open road density and habitat fragmentation,
poaching, and harassment

e Introduction and spread of noxious weeds through
use of contaminated seed on road fill slopes
(especially in cases of new or reconstruction, or rehab
from inslope to outslope)

e Side casting of material in areas of sensitive plant
populations

Resource Concerns

s Manage access to protect and enhance condition,
serve habitat for Late-Successional Reserve

e Reduce open road density by considering
decommissioning roads; 09NO3A, 09N03B, 09N0O3C
09NO4A, O09N04B, 10N41A, 10N41B, 10N41C,
10N42A, and most temporary roads

e Maintaining access to sensitive plant populations,
10NO2 and 10N16

¢ No side casting within the areas of Roads 10N02
and 10N16

CULTURAL RESOURCES:
Issues
e Potential disturbance of Historic/Prehistoric

properties through road construction or maintenance

¢ Protect known sites that are listed in the National
Register of Historic Places

Resource Concerns

e Further surveys needed

LOWER SOUTH FORK Ecosystem Analysis
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VISUAL QUALITY:

Issues

e Visibility of roads (including cut/fill slopes, and
location) from visually sensitive viewing

Resource Concerns

e Further surveys needed

FISHERIES/HYDROLOGY/SOILS:

Issues

e Road density, high between Hotelly Guich and
Knownothing Creek, high road density join very
erodible soils in Bowerman Peak area 09N03 and
spurs, 10N04, 10NO4A, 10N04B, and 10NO4C,
proximity to streams, sedimentation from roads
10NO02, and temporary roads

e Inherent soil and geologic instability; erosion
problems 10N03, 10NO3A, 10N04, 10N04D, 10N16D,
10N16E, 10N20, 09NO3, 09NO3A, 09NO4A and
09N04B

e Culvert capacity meets current standards and
guides; bridge over West Knownothing has a <5 year
flood capacity design

Resource Concerns

¢ Minimize sedimentation from roads

e Identify problem areas and prioritize correction or
mitigate adverse impacts

| METHODIST DRAINAGE AREA |

Lists of roads within Methodist drainage area analysis;
09NO1, 09N02, 10N19, 10N19A, 10N19B, 10N19D,
38N21, 38N21A, 38N23, 38N23D, 38N26, 38N33,
38N33B, 38N41, 38N41B, 38N41C, 38N41D,
38N41E, 38N43, 39N32, 39N32A, 39N32B, 39N34,
39N34A, 39N34C, and all temporary spur roads (need
field verification).

DISCIPLINES

FIRE:

Issues

« Fire management access (key location for strategic
fire management)

¢ Vegetation encroachment on roads (loss of fuel
breaks)

Resource Concerns

e Critical roads to be maintained and accessible
during fire management season; 38N23, 39N32 and
39N34

e Develop program to manage vegetation encroach-
ment

LAW ENFORCEMENT:
Issues
e Current uses

Appendix C - Road Issues and Concerns, and Resource Concerns
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Resource Concerns

e Determine if current uses should be encouraged or
restricted

¢ Analyze snowmobile use

 Maintain access for private land owners; 39N34

o Maintain access for search and rescue

TIMBER:

Issues

e Management of plantations and vegetation
manipulation for other resource concerns

Resource Concerns

 Maintain existing road system for access

e Most of temporary road system should be
maintained for access

RECREATION:

Issues

e Trailhead access

» General users (hunting and wood collection)

¢ Vegetation encroachment on roads

Resource Concerns

¢ Continue seasonal access to trailhead

e Provide access for other users

¢ Provide and maintain trailhead access road system
for assigned maintenance level

e Reduce vegetation encroachment

e Hazard tree treatment (intermittent and perennial
streams)

LANDS AND MINERALS:

Issues

e Access to private lands, and temporary roads off
County road for active mining claims

Resource Concerns

¢ Determine if current use should be encouraged or
restricted

RANGE:

Issues

e Access to drop-off points for livestock within the
watershed

Resource Concerns

¢ Maintain access and increase size of turnaround to
drop-off point; no current needs

SILVICULTURE:

Issues

¢ Roads that are needed to access plantations
Resource Concerns

e Maintain roads for plantation inventory --criteria used
to prioritize roads needed; 0 to 5 years - High, 6 to 20
years - Low, >20 years - once a year, no specific
management need in next 20 years
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ROAD MANAGEMENT:

Issues

e Roads not needed for management of National
Forest

¢ Reduce road maintenance

» Traffic management for travel access

* Management of aggregate source

¢ Enhance public safety

Resource Concerns

e Analyze and decommission roads no longer needed
e ldentify roads that require permanent or seasonal
closures

e Assign appropriate maintenance level to all roads

« Identify and correct problems that contribute to high
maintenance cost

e |nstall and maintain signs that corresponds with the
Forest Visitor's Map, and provide for adequate
direction and user’s safety

e Look for and investigate future aggregate source
that would be more environmentally sound

WILDLIFE:

Issues

e Land allocation (Late-Successional Reserve area)

e Open road density and habitat fragmentation,
poaching, and harassment

e Introduction and spread of noxious weeds through
use of contaminated seed on road fill slopes
(especially in cases of new or reconstruction, or rehab
from inslope to outslope)

e Side casting of material in areas of sensitive plant
populations

Resource Concerns

e Manage access to protect and enhance condition,
serve habitat for Late-Successional Reserve

e Reduce open road density by considering
decommissioning roads 10N19, 10N19A, 10N19B,
38N33B, 38N41B, 38N41E, and most temporary
roads

e Maintaining access to sensitive plant populations;
38N33

» No side casting within the area of road 38N33

CULTURAL RESOURCES:
Issues
e Potential disturbance of Historic/Prehistoric

properties through road construction or maintenance
Resource Concerns
e Further surveys needed

VISUAL QUALITY:

Issues

e Visibility of roads (including cut/fill slopes, and
location) from visually sensitive viewing

Resource Concerns

e Further surveys needed
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FISHERIES/HYDROLOGY/SOILS:

Issues

¢ Road density, proximity to streams, on east side of
drainage, and temporary roads

o Inherent soil and geologic instability; 39N34,
39N34A, 39N41, 39N32, 10N02

e Culvert capacity meets current standard and guide
Resource Concerns

o Minimize sedimentation from roads

e Identify problem areas and prioritize correction or
mitigate adverse impacts

[SOUTH FORK SALMON DRAINAGE AREA: |

Lists of roads within South Fork Salmon drainage area
analysis; 10NO1, 10NO1B, 10N22, 10N22A, 10N22B,
10N22C, 10N38, 39, 39B, 39I, 39J, 39K, 39M, 39N12,
39N22A, 39N27, 39N29, 39N30, 39N30A, 39N30B,
39N30C, 39N30D, 39N30E, 39N35, 39N55, 39N55A,
39N67, 39N72, 39N72A, and all temporary spur roads
(need field verification).

DISCIPLINES

FIRE:

Issues

e Fire management access (key location for strategic
fire management)

e Vegetation encroachment on roads (loss of fuel
breaks)

Resource Concerns

e Critical roads to be maintained and accessible
during fire management season; 10NO1, 39, 39N27,
39N28 and 39N30

e Develop program to manage vegetation encroach-
ment

LAW ENFORCEMENT:

Issues

e Current Uses

Resource Concerns

¢ Determine if current uses should be encouraged or
restricted

e Analyze snowmobile use

« Maintain access for private landowners; 10N38, 39,
39N29 and 39N30

¢ Maintain access for search and rescue

TIMBER:

Issues

e Management of plantations and vegetation
manipulation for other resource concerns

Resource Concerns

« Maintain existing road system for access

o Most of temporary road system should be
maintained for access
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RECREATION:

Issues

¢ Trailhead access; 39

e General users (hunting and wood collection)
e Vegetation encroachment on roads
Resource Concerns

¢ Continue seasonal access to trailhead

¢ Provide access for other users

e Provide and maintain trailhead access road system
for assigned maintenance level

¢ Reduce vegetation encroachment

LANDS AND MINERALS:

Issues

e Access to private lands, and temporary roads off
county road for active mining claims

Resource Concerns

e Determine if current use should be encouraged or
restricted

RANGE:

Issues

e Access to drop-off points for livestock within the
watershed

Resource Concerns

¢ Maintain access and increase size of turnaround to
drop-off point; no current needs

SILVICULTURE:

Issues

¢ Roads that are needed to access plantations
Resource Concerns

¢ Maintain roads for plantation inventory --criteria used
to prioritize roads needed; 0 to 5 years - High, 6 to 20
years - Low, >20 years - once a year, no specific
management need in next 20 years

ROAD MANAGEMENT:

Issues

e Roads not needed for management of National
Forest

¢ Reduce road maintenance

e Traffic management for travel access

e Management of aggregate source

¢ Enhance public safety

Resource Concerns

e Analyze and decommission roads no longer needed
e |dentify roads that require permanent or seasonal
closures

» Assign appropriate maintenance level to all roads

o |dentify and correct problems that contribute to high
maintenance cost

e Install and maintain signs that corresponds with
Forest Visitor's Map, and provide for adequate
direction and user's safety
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e Look for and investigate future aggregate source
that would be more environmentally sound

WILDLIFE:

Issues

e Land allocation (Late-Successional Reserve area)

e Open road density and habitat fragmentation,
poaching, and harassment

e Introduction and spread of noxious weeds through
use of contaminated seed on road fill slopes
(especially in cases of new or reconstruction, or rehab
from inslope to outslope)

e Side casting of material in areas of sensitive plant
populations

Resource Concerns

e Manage access to protect and enhance condition,
serve habitat for Late-Successional Reserve

e Reduce open road density by considering
decommissioning roads; 10N22A, 10N22B, 10N22C,
39N22A, 39N30A, 39N30B, 39N30C, 39N55A,
39N72A, and most temporary roads

e Maintaining access to sensitive plant populations;
10NO1

« No side casting within the area of Road 10NO1

CULTURAL RESOURCES:
Issues
e Potential disturbance of Historic/Prehistoric

properties through road construction, maintenance,
and increased access

Resource Concerns

e Further surveys needed

VISUAL QUALITY:

Issues

e Visibility of roads (including cut/fill slopes, and
location) from visually sensitive viewing

Resource Concerns

e Further surveys needed

FISHERIES/HYDROLOGY/SOILS:

Issues

e Road density, high road density in Negro Cr.
drainage, and temporary roads

Proximity to streams, temporary roads in Graham
Gulch crosses landslides and goes up creek near the
end; Road 39N30 part of system

e Inherent soil and geologic instability, unstable cut
banks and eroding fill slopes; 39N27, unstable road
crossings, chronic cut bank failure and crosses small
landslides

e Culvert capacity meets current standard and guide,
Road 39N30 high maintenance design with numerous
pipes, Road 39N67 steep with poor drainage
segments, located on landslide

Resource Concerns

e Minimize sedimentation from roads
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o Identify problem areas and prioritize correction or
mitigate adverse impacts

BLACK BEAR DRAINAGE AREA:

Lists of roads within South Fork Salmon drainage area
analysis; 38N15, 38N17, 38N17B, 38N17F, 38N28,
38N29, 39, 39L, 39N17, 39N19, 39N19A, 39N22,
39N22B, 39N23, 39N23A, 39N24, 39N25, 39N30,
39N30D, 39N36, 39N37, 39N37A, 39N41, 39N46,
39N46A, 39N64, 39N64A, 39N71, 39N71A, 39N77,
39N77A, 39N77B, and all temporary spur roads (need
field verification).

DISCIPLINES

FIRE:

Issues

« Fire management access (key location for strategic
fire management)

¢ Vegetation encroachment on roads (loss of fuel
breaks)

Resource Concerns

¢ Critical roads to be maintained and accessible
during fire management season; 38N17, 38N29, 39,
39N23, 39N30, 39N36, 39N37, 39N41, and 39N46

» Develop program to manage vegetation encroach-
ment

LAW ENFORCEMENT:

Issues

e Current uses

Resource Concerns

e Need to determine if current uses should be
encouraged or restricted

e Analyze snowmobile use

o Maintain access for private land owners;
38N17, 38N29, 39, and 39N23

¢ Maintain access for search and rescue

Road

TIMBER:

Issues

e Management of plantations and vegetation
manipulation for other resource concerns

Resource Concerns

¢ Maintain existing road system for access

e Most of temporary road system should be
maintained for access

RECREATION:

Issues

¢ Trailhead access; 39 and 39N23

» General users (hunting and wood collection)
e Vegetation encroachment on roads
Resource Concerns

» Continue seasonal access to trailhead

« Provide access for other users
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¢ Provide and maintain trailhead access road system
for assigned maintenance level
¢ Reduce vegetation encroachment

LANDS AND MINERALS:

Issues

e Access to private lands, and temporary roads off
County road for active mining claims

Resource Concerns

e Determine if current use should be encouraged or
restricted

RANGE:

Issues

e Access to drop-off points for livestock within the
watershed

Resource Concerns

e Maintain access and increase size of turnaround to
drop-off point; no current needs

SILVICULTURE:

Issues

¢ Roads that are needed plantations

Resource Concerns

¢ Maintain roads for plantation inventory --criteria used
to prioritize roads needed; 0 to 5 years - High, 6 to 20
years - Low, >20 years - once a year, no specific
management need in next 20 years

ROAD MANAGEMENT:

Issues

e Roads not needed for management of National
Forest

¢ Reduce road maintenance

e Traffic management for travel access

« Management of aggregate source

e Enhance public safety

Resource Concerns

e Analyze and decommission roads no longer needed
e Identify roads that require permanent or seasonal
closures

e Assign appropriate maintenance level to all roads

o |dentify and correct problems that contribute to high
maintenance cost

e Install and maintain signs that correspond with the
Forest Visitor's Map, and provide for adequate
direction and user's safety

e Look for and investigate future aggregate source
that would be more environmentally sound

WILDLIFE:

Issues

e Land allocation (Late-Successional Reserve area)

e Open road density and habitat fragmentation,
poaching, and harassment

e Introduction and spread of noxious weeds through
use of contaminated seed on road fill slopes
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(especially in cases of new or reconstruction, or rehab
from inslope to outslope)

e Side casting of material in areas of sensitive plant
populations

Resource Concerns

e Manage access to protect and enhance condition,
serve habitat for Late-Successional Reserve

e Reduce open road density by considering
decommissioning roads; 39N36, 39N37A, and most
temporary roads

¢ Maintaining access to sensitive plant populations;
39N77

« No side casting within the area of Road 39N77

CULTURAL RESOURCES:
Issues
e Potential disturbance of Historic/Prehistoric

properties through road construction, maintenance
and increased access

Resource Concerns

e Further surveys needed

VISUAL QUALITY:

Issues

e Visibility of roads (including cut/fill slopes, and
location) from visually sensitive viewing

Resource Concerns

e Further surveys needed

FISHERIES/HYDROLOGY/SOILS:

Issues

¢ Road density, proximity to streams, sedimentation
from roads 10N02, and temporary roads

e Inherent soil and geological instability, unstable cut
banks and major fill slope erosion; 39, 39N41, 38N17
and 39N36

o Culvert capacity meets current standards and guides
Resource Concerns

e Minimize sedimentation from roads

e Identify problem areas and prioritize correction or
mitigate adverse impacts

ATTRIBUTES AND DEFINITIONS BY RESOURCE

FIRE:

Critical Roads - Roads that are critical for fire access,
control points, and those that provide a fuelbreak
situation.

Important Roads - Roads that are important for fire
access and those that are needed for strategic type
project work (i.e., prescribed burning, fuels clean-up,
etc.).

LAW ENFORCEMENT;
Law Enforcement Problems - Will highlight which
roads or system of roads currently encountering law
enforcement problems.

Appendix C - Road Issues and Concerns, and Resource Concerns

PageC-6



Current Use - Roads that need to have current use
analyzed. It may not necessarily be an enforcement
problem, but needs to be explored for current use
needs to be encouraged or restrictions needed to be
implemented. Other uses that have the potential to
encourage or discourage use include snowmobiles,
mountain bikes, and four-wheel-drive vehicles.

Law Enforcement Needs - Will identify roads or road
system law enforcement needs for access and
personal safety.

TIMBER:

Matrix Lands - Areas where access is needed for
timber management opportunities.

Other Lands - Areas where access may be needed to
provide vegetative manipulation for other resource
concerns.

RECREATION:

Trailhead Access - Roads that currently serve as
trailhead access into the Marble Mountain Wilderness.
General Recreation Use - Roads that are heavily
used for dispersed recreation (i.e., hunting,
sightseeing, woodcutting, fishing, etc.).

LANDS AND MINERAL.:

Active Claims - Roads utilized for access to active
mining claims.

Private Land - Roads needed to access private
property or have special-use easements attached to
them.

RANGE:

<>

SILVICULTURE:

<>
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ROAD MANAGEMENT:

Notes - Roads below maintenance level 3 normally do
not receive brush treatment.

Final Transportation Plan - A realistic look at
maintenance wants vs. dollars expected needs to
occur. Included public input during the decision
making process.

WILDLIFE:

Disturbance - Deals with disturbance in terms of
proximity to active nest sites for threatened,
endangered, or sensitive species. Deals with
harassment to some critical games species.
Fragmentation - Deals with fragmentation of habitats
for particular species.

Road Density - Deals with areas of high road density.
Can be closely correlated with the harassment issue
and fragmentation of habitats.

CULTURAL RESOURCE:
Protection and field verification for actual know sites
and future historic or cultural sites.

VISUAL QUALITY:

Visuals are being analyzed as roads or portions of
roads that may not currently meet the established
VQO for the area. Roads addressed here are
designated as needing additional field verification for
actual vantage points and locations in need of visual
restoration.

FISHERIES/HYDROLOGY/SOILS:

Stream Proximity - Roads that are located very close
to streams. This issue is very closely related to the
chronic sedimentation issue for watershed.
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APPENDIX D - EUI Defined

INTRODUCTION

Ecological Unit Inventory (EU!) provides information
about the production capabilities, management
opportunities, and limitations to land use. EUls are
developed by an interdisciplinary team and form the
basis for land capability determinations for land
management planning (FSH 2090.11, Ch. 3, p.2).

A primary function of EUl is to build a Forest-wide GIS
database that is compatible, coordinated, and
ecological-based. A coordinated database is one
where all data layers, i.e., bedrock geology, landform,
soils, potential vegetation, and existing vegetation,
use coincident lines. This is accomplished by an
interdisciplinary team approach to mapping rather
than each resource mapper working independently of
each other and inputting into GIS their data layer
separately. An ecological-based database consists of
an integrated ecosystem classification system and
mapping of ecological types that are nested within a
National hierarchical framework of Ecological Units.

The EUI process is National in scope and directed by
National guidelines. Forest Service Handbook
2090.11, Chapter 3, provides specific direction for
conducting EUls. This is Washington Office direction
and must be used in conducting EUI by the Forest
Service.

In January of 1992, Forest Service Region 5
developed a Draft Supplement to FSH 2090.11
providing specific direction on mapping procedures,
processes, and format. This direction was taken from
the Natural Resources Conservation Service's
National Soils Handbook and was formatted to fit the
EU!I concept of lithology, geomorphology, soil, and
potential natural community, rather than just soils.

KNF PROCESS

The following description is for the basic mapping
process currently occurring on the Klamath National
Forest. This process has evolved since 1992 due to
changing technology, Forest needs, and budgets.

The first step is to take existing Forest bedrock and
geomorphology layers and coordinate them with the
existing Order 3 soils layer; using paper maps. This
final product now uses the computer's capability to
display these layers on the monitor's screen and
changes are made directly in GIS using ARC-INFO,
thus eliminating numerous chances for line error.

The next step is for the vegetation mapper to take this
information into the field and describe/map potential
and existing vegetation. During this mapping process,
changes to soil, bedrock geology, and landform can
be made. The soil scientist also makes changes to

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

the soil, bedrock geology, and landform boundaries.
Currently, we do not have a geologist available to
assist in this mapping process.

When the field mapping process is completed, the
vegetation mapper and soil scientist agree on the final
location of polygon boundaries and ecological types.
This process used to be finalized on 1:16,000 photos
and later transferred to 1:24,000 orthophotos. Now,
the new process is to finalize the product directly onto
digital orthophotos displayed on the computer screen.
This eliminates most transfer errors that occurred in
the past when work was done by hand.

A database is constructed that connects polygons to
each of the mapped data elements, such as soils,
bedrock, landform, potential vegetation, and existing
vegetation.

Currently, the Forest's EUl program is mapping at
Order 3 intensity using a 1:24,000 scale map base.
The minimum ecological map unit polygon size is
approximately twenty acres. Data analysis of three
completed EUI mapping projects; Main Salmon, Lower
South Fork, and Callahan, show 61% of the
coordinated EUI polygons were 100 acres or less in
size and 37% were 101-500 acres.

To date approximately 355,368 acres have been
mapped at the Order 3 intensity.

INDIVIDUAL EUI DATA ELEMENTS
The following discussion will provide more information
for each data layer of the EUI process:

Bedrock Geology - EU! uses the recently updated
(1996) Forest bedrock geology database in GIS.
Major lithologic boundaries are field verified when
encountered and corrections made. Lithologic units
less than twenty acres are not recognized unless they
are strongly contrasting or are important for
management interpretation.

Geomorphology - EUl uses a combination of the
draft A Classification System for Geomorphology
(March 1996) which is the Forest Service’s standard,
in conjunction with the Forest geomorphic type coding
system. The EUI currently recognizes 17 geomorphic
types.

Soil - The soil survey portion of the EUI process is
guided by direction from the National Soil Survey
Handbook (1996), Soil Survey Manual (1993), Forest
Service Handbook 2090.11 and numerous technical
guidelines and support from the Natural Resources
Conservation Service.
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The EUI uses the existing Order 3 Soil Survey which
was completed in the early 1980s and published in
1994. This survey was mapped at 1:60,000 and
enlarged to 1:24,000 in GIS. During the EUI mapping
process, soils are examined more closely in the field
and refined where needed.

Comparing the existing soil survey and the EUI soil
survey shows that the existing soil survey used 74 soil
map units to describe the soils on the westside of the
Forest (west of |-5). Currently, the updated EUI soil
survey uses 249 soil map units to describe soils.

Comparing the polygon size frequency distribution,
shows that the existing soil survey has 37% of its
polygons between 0-100 acres compared to 61% for
the EUI soil survey. Also, the existing soil survey has
19% of its polygons between 501 and >2,000 acres
compared to two percent for the EUI soil survey. This
comparison clearly shows that the EUI soil survey is
much more detailed and descriptive than the existing
soil survey.

Potential Vegetation - Direction and guidance for the
potential vegetation (PV) component of the EUI is
provided by Forest Service Manual 2060, Ecosystem
Classification, Interpretation, and Application (1991),
Forest Service Handbook 2090.11, Ecological
Classification and Inventory Handbook (1991), Forest
Inventory and Analysis User's Guide (1997), and
numerous plant association field guides as well as
draft plant association guides.

The EUI process at the Order 3 mapping intensity
maps potential vegetation to the sub-series level,
which is appropriate for the mapping scale currently
used.

The polygon size frequency distribution shows 24% of
the PV polygons are 100 acres or less in size, 28%
are 101-200 acres, and 21% are 201-500 acres in
size; mean polygon size is 118 acres.

Existing Vegetation - Direction and guidance for the
existing vegetation component is provided by the R5
Supplement to Forest Service Handbook 2090.11.

The existing vegetation component of the EUI was not
an original part of the EUI process but was added
when the users of EUI indicated that it was the most
useful component of vegetation in making
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interpretations. The existing vegetation polygons are
nested within the coordinated EUI polygons.

Comparing the EUI existing vegetation to the existing
timber type existing vegetation shows that the timber
type has three data identifiers; conifer/hardwood
species, size class, and density class, while the EUI
existing vegetation uses nine data identifiers; seral
stage, conifer size class, hardwood size class, percent
total vegetation cover, percent total tree cover,
percent conifer cover, percent hardwood cover,
primary species, and secondary species. In addition,
a code for vegetative disturbance; any type of harvest,
fire + salvage or fire + no salvage, is included in the
seral stage coding.

Comparing the polygon size frequency distribution
shows 45% of the EUI existing vegetation polygons
are 1-15 acres in size while 29% of the timber type
polygons are 1-15 acres in size. Also, 78% of the EUI
existing vegetation polygons are 1-40 acres in size,
while 72% of the timber type polygons are 1-40 acres
in size.

The mean polygon size for the timber type is 37 acres,
and 30 acres for the EUI existing vegetation.

PEER REVIEW

The Forest's EUI Program was reviewed in 1995 as
part of the Regional Office’s quality control program.
In attendance were Paul Johnson (acting Director for
Minerals and Watershed Management), Rob Giriffith
(Regional Soil Scientist), Scott Miles (North Zone Soil
Scientist), numerous ecologists, geologists, botanists,
and other soil scientists from the Six Rivers, Shasta-
Trinity, Mendocino, and Klamath National Forests.

The purpose of this Klamath Administrative Province
Review was for the province EUl Teams to meet and
share techniques, successes, and enhance the
consistency and quality of EUI methods and products
across the Province and Region.

WORK PLAN

Currently, the Klamath National Forest’s EUI Program
is operating under the guidance of a 1995 Landtype
Ecological Unit Survey Work Plan for the Klamath
National Forest Area.

Submitted: September 1997; TOM LAURENT, Soil
Scientist, EUI Program Leader
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APPENDIX E - Fire and Fuels

The following is a description of the components and
the process involved in determining fire behavior
potential and risk for the Lower South Fork watershed.

FUEL MODEL DEFINITIONS

The prediction of fire behavior is valuable for
assessing potential fire damage to resources. A
quantitative basis for rating fire danger and predicting
fire behavior became possible with the development of
mathematical fire behavior fuel models. Fuels have
been classified into four groups; grasses, shrubs,
timber, and slash. The differences in these groups
are related to the fuel load and distribution of fuel
among size classes. Size classes are: 0-1/4" (1 hour
fuels), 1/4-1" (10 hour fuels), 1-3" (100 hour fuels),
and 3" and greater (1,000 hour fuels).

A description of fuel models used in fire behavior as
documented by Albini (1976) is in the following table:

FUEL
FUEL MODEL FUEL LOADING BED
Typical Fuel Complex fons/acre DEPTH
in ft.
1-Short Grass (1 ft.) 0.74 0.00
2-Timber (Grass and Understory)  2.00 0.50
3-Tall Grass 2.5 ft. 3.01 0.00
4-Chaparral (6 ft.) 5.01
5-Brush (2 ft.) 1.00
6-Dormant Shrub & Hdwd. Slash  1.50
7-SouthermmRo h 113
TIMBER LITTER

The criteria for choosing a fuel model (Anderson
1982) includes the fact that fire burns in the fuel
stratum best conditioned to support fire. Fuel models
are simply tools to help the user realistically estimate
fire behavior. Modifications to fuel models are
possible by changes in the live/dead ratios, moisture
contents, fuel loads, and drought influences. Thirteen
fire behavior predictive fuel models are used during
the severe period of fire season when wildfire pose
greater control problems and impacts on land
resources.

Following is a brief description of each of the 13 fire
behavior fuel models:

GRASS GROUP

Fire Behavior Fuel Model 1 - Fire spread is governed
by the very fine, porous, and continuous herbaceous
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fuels that have cured or are nearly cured. Fires are
surface fires that move rapidly through the cured
grass. Very little timber or shrub is present.

Fire Behavior Fuel Model 2 - Fire spread is primarily
through cured or nearly cured grass where timber or
shrubs cover one to two-thirds of the open area.
These are surface fires that may increase in intensity
as they hit pockets of other litter.

Fire Behavior Fuel Model 3 - Fires in this grass
group display the highest rates of spread and fire
intensity under the influence of wind. Approximately
one-third or more of the stand is dead or nearly dead.

SHRUB GROUP

Fire Behavior Fuel Model 4 - Fire intensity and fast
spreading fires involve the foliage and live and dead
fine woody material in the crowns of a nearly
continuous secondary overstory. Stands of mature
shrubs, six feet tall or more are typical candidates.
Besides flammable foliage, dead woody material in
the stands contributes significantly to the fire intensity.
A deep litter layer may also hamper suppression
efforts.

Fire Behavior Fuel Model 5 - Fire is generally carried
by surface fuels that are made up of litter cast by the
shrubs and grasses or forbs in the understory. Fires
are generally not very intense because the fuels are
light and shrubs are young with little dead material.
Young green stands with little dead wood would

qualify.

Fire Behavior Fuel Model 6 - Fires carry through the
shrub layer where the foliage is more flammable than
fuel model 5, but requires moderate winds, greater
than eight miles per hour.

Fire Behavior Fuel Model 7 - Fires burn through the
surface and shrub strata with equal ease and can
occur at higher dead fuel moistures because of the
flammability of live foliage and other live material.

TIMBER GROUP

Fire Behavior Fuel Model 8 - Slow burning ground
fuels with low flame lengths are generally the case,
although the fire may encounter small "jackpots" of
heavier concentrations of fuels that can flare up. Only
under severe weather conditions do the fuels pose a
threat. Closed canopy stands of short-needled
conifers or hardwoods that have leafed out support
fire in the compact litter layer. This layer is mostly
twigs, needles, and leaves.

Fire Behavior Fuel Model 9 - Fires run through the
surface faster than in fuel model 8 and have a longer
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flame length. Both long-needle pine and hardwood
stands are typical. Concentrations of dead, down
woody material will cause possible torching, spotting,
and crowning of trees.

Fire Behavior Fuel Model 10 - Fires burn in the
surface and ground fuels with greater intensity than
the other timber litter types. A result of overmaturing
and natural events creates a large load of heavy
down, dead material on the forest floor. Crowning out,
spotting, and torching of individual trees is more likely
to occur, leading to potential fire control difficulties.

SLASH GROUP

Fire Behavior Fuel Model 11 - Fires are fairly active
in the slash and herbaceous material intermixed with
the slash. Fuel loads are light and often shaded.
Light partial cuts or thinning operations in conifer or
hardwood stands. Clearcut operations generally
produce more slash than is typical of this fuel model.

Fire Behavior Fuel Model 12 - Rapidly spreading
fires with high intensities capable of generating
firebrands can occur. When fire starts it is generally
sustained until a fuelbreak or change in conditions
occur. Fuels generally total less than 35 tons per acre
and are well distributed. Heavily thinned conifer
stands, clearcuts, and medium to heavy partial cuts
are of this model.

Fire Behavior Fuel Model 13 - Fire is generally
carried by a continuous layer of slash. Large
quantities of material three inches and greater is
present. Fires spread quickly through the fine fuels
and intensity builds up as the large fuels begin
burning. Active flaming is present for a sustained
period of time and firebrands may be generated. This
contributes to spotting as weather conditions become
more severe. Clearcuts are depicted where the slash
load is dominated by the greater than three inch fuel
size, but may also be represented by a "red slash”
type where the needles are still attached because of
high intensity of the fuel type.

Fuel models identified and used in this analysis are in
the following table:

LOWER SOUTH FORK FUEL MODELS

SERAL FM@< 25% FMS%? > FM@>50%
VEGETATIONTYPE STAGE CROWN CROWN CROWN
1/ CLOSURE CLOSURE CLOSURE
2
Jeffre Pine
6 on S&W
Live Oak/Scattered 9 9 Aspects,
Conifer 50nN&E
As ects
2 8
2 5
Mixed Conifer Site 1-5 /o 10
8
6
S/P N/A
Subal ine Conifer
Lo 10

5
1/ S/P = Sapling/Pole  EM = Early/Mid  L/O = Late/Old-Growth
2/ NON = Nonflammable

Fire Behavior Fuel Model 14 is virtually non-
flammable due to wet conditions.

The percent of each fuel model identified in the
watershed is shown in the following table:

FUEL MODEL ACRES PERCENT
2 9,145 14
5 13,160 20
6 9,730 15
8 10,795 16
9 440 <1
10 21,600 32
12 105 <1
14 185 <1

Nonllammable 1,540 2

WEATHER DATA

The following weather parameters were taken from
the data collected from the Sawyers Bar weather
station from 1973 through 1992. These parameters
are representative of 90th percentile weather

nditions.
SERAL | FM@s< 25% FM5%>%25- FM@>50% conditions
VEGETATIONTYPE | STAGE | CROWN CROWN
CROWN FUEL MOISTURE PERCENT

1 CLOSURE | o asURE CLOSURE - our >
Douglas-FirlLive Oak__| EM 2 5 10 10 Hour 4
Douglas-Fir/Live Oak Lo 2 12 10 100 Hour 7
Douglas-Fir/Live Oak sp 2 5 6 1000 Hour 8
Douglas-Fir/Tanoak EM 2 5 10 Live Woody 80
Douglas-Fir/Tanoak [le] N/A N/A 10 . Herbaceous 30
Douglas-Fir/Tanoak SP 2 5 6 20 Foot Wind Speed = 9 MPH
Gray Pine EM 2 5 6
Gray Pine S/P 2 5 6
Jeffrey Pine EM 2 5 9
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FIRE BEHAVIOR POTENTIAL

To determine Fire Behavior Potential Classes, each
fuel model is run through the BEHAVE program. This
program uses fuel model, slope, and weather
parameters to predict fire behavior and resistance to
control for fire suppression purposes. The 90th
percentile weather from the most representative
weather station was used to model late summer
afternoons, typical of late July through early
September.

Three slope classes are used, consistent with the
slope classes used in the LMP geologic hazard
classification (0-34%, 35-65%, and >65%). All fuel
models were run through each of the three slope
classes, to determine increases in fire behavior with
increased steepness of terrain.

The output of this is a rating of Low, Moderate, or
High fire behavior based on flame lengths, which are
good indicators of fire line intensity and resistance to
control, and/or rate of spread (ROS), which is also a
good indicator of resistance to control.

Fire behavior potential modeling is done in order to
estimate the severity and resistance to control that
can be expected, when a fire occurs during what is
considered the worst case weather conditions. Late
summer weather conditions are referred to as the 90th
percentile weather data, which is a standard used
when calculating fire behavior (90th percentile
weather is defined as the severest 10% of the
historical fire weather, i.e., hot, dry, windy conditions
occurring on mid afternoons during the fire season).
The modeling incorporates fuel condition, slope class,
and 90th percentile weather conditions in calculating
projections on flame lengths and rates of spread. A
low rating indicates that fires can be attacked and
controlled directly by ground crews building fireline
and will be limited to burning in understory vegetation.
A moderate rating indicates that hand built firelines
alone would not be sufficient in controlling fires and

that heavy equipment and retardant drops would be
more effective. Areas rated as high represent the
most hazardous conditions in which serious control
problems would occur i.e., torching, crowning, and
spotting, control lines are established well in advance
of flaming fronts with heavy equipment and backfiring
may be necessary to widen control lines.

Using the CONTAIN model of BEHAVE, it was
determined whether or not a fire with Low Flame
Lengths could be contained by the initial attack forces.
These runs indicated that given, typical response
times, terrain, fuels, and available forces, a Low rating
had to have a ROS <30 chains per hour, for
containment to be accomplished during initial attack.

FIRE BEHAVIOR POTENTIAL CLASSES

Low- Flame lengths <4’ and ROS <30chs/hr

Fires can generally be attacked at the head or flanks
by firefighters using handtools. Handline should hold
the fire.

Moderate- Flame lengths 4-8'

Fires are too intense for direct attack at the head of
the fire by firefighters using handtools. Handline can-
not be relied on to hold the fire. Equipment such as
dozers, engines, water and/or retardant dropping
aircraft can be effective.

High- Flame lengths >8'

Fires may present serious control problems, such as
torching, crowning, and spotting. Control efforts at the
head of the fire will be ineffective.

These are the acres associated with each Fire
Behavior Class in the watershed:

High - 27,700 acres (42% of the watershed)
Moderate - 26,040 acres (39% of the watershed)
Low - 12,960 acres (19% of the watershed)

FUEL MODEL DATA TABLE

Fue! Model| Aspect 1HR Wind R25 R55 R75 F25 F55 F75 H@25 H@55 H@75
2 S&W 2 4 50 74 100 8 10 11 High High High
2 E 3 4 45 66 90 8 9 10 High High High
2 N 4 4 4 60 82 7 8 10 High High High
5 S&W 2 4 30 42 56 7 9 10 Mod High High
5 E 3 4 28 40 53 7 8 9 Mod High High
5 N 4 4 27 38 51 7 8 9 Mod High High
6 S&W 2 4 43 61 81 8 9 10 High High High
6 E 3 4 *39 55 2 7 8 9 High High High
6 N 4 4 *35 49 65 7 8 9 High High High
8 S&W 2 2 1 3 4 1 1 2 Low Low Low
8 E 3 2 1 Low Low Low
8 N 4 2 Low Low Low
9 S&W 2 3 8 13 18 3 4 5 Low Low Mod
9 E 3 3 16 4 Low Low Mod
9 N 4 3 14 4 Low Low Low
10 S&W 2 2 5 10 16 5 6 8 Mod Mod High
10 E 3 2 5 10 15 4 6 7 Mod Mod **High
10 N 5 2 6 11 17 5 6 7 Mod Mod “*High
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Fuel Model| Aspect 1HR Wind R25 R55 R75 F25 F55 F5 | H@25 | H@55 H@75
12 S&W 2 3 14 9 High High High
12 E 3 3 13 8 High High High
12 N 4 3 1 8 High High High
14 S&W 10 3 3 N/A N/A 1 N/A NA Low Low Low
14 E 12 3 3 N/A N/A 1 N/A NA Low Low Low
14 N 14 3 3 N/A N/A 1 N/A N/A Low Low Low
* Fire behavior potential is based on rate of spread rather than flame length.
** Enhanced fire behavior potential (slope >60% and crown closure >70%).
INITIAL ATTACK ACCESS FIRE BEHAVIOR FIRE BEHAVIOR
Another consideration when determining fire behavior FUEL MODEL POTENTIAL P °Lff'§1#;‘("§$';'\'$m
potential is the ability of initial attack fire suppression Wod on NAE Aspacis
forces to successfully contain a fire that can be quickly 10 with <65% Slope and
accessed. <70% Crown Closure
12 High
14 Low

The initial attack fire suppression forces used for this
analysis were:

Two Model 42 Engines/Crew

One 5-Person Handcrew

One Type 3 Helicopter/Bucket

One Type 1 Airtanker

Based on the flame lengths and rates of spread
modeled at the 90th percentile weather and the line
building capabilities of the initial attack fire suppres-
sion forces, it was determined that fires with <8’ flame
length and a rate of spread <30 chains per hour could
be contained, if they originated within 1/4 mile of a
road.

This is the crosswalk from fuel models to fire behavior
potential taking into account initial attack fire
suppression capabilities. Within 1/4 mile from a road,
fire suppression will be credited for lowering fire
behavior potential from a moderate rating to a low
rating. In areas where fuels and topographyindicate a
high rating, the rating will stay as high. Areas
identified as low will stay low. The only areas that will
change are those with moderate fire behavior potential
where the rate of spread is lower than the line building
capabilities of the initial attack forces and are within
1/4 mile of a road.

Using this crosswalk, the fire behavior potential ratings
have been changed. These are the new acres
associated with each Fire Behavior Potential class in
the watershed, taking into account fire suppression
capabilities.
High- 27,280 acres (41% of the watershed)
Moderate- 20,485 acres (31% of the watershed)
Low- 18,700 acres (28% of the watershed)

FIRE RISK

Historical records indicate lightning and human
caused fires have been common in the watershed.
Little precipitaton (May to September) and high
summer temperatures allow fuels to dry, which allows
for ease and spread of wildfire ignitions.

There are numerous fire risks within the watershed.
Many year-round residences, industrial endeavors,
many dispersed camp sites, recreational use, and
travel corridors all contribute to the possibility of a
wildfire occurrence from human causes.

The greatest risk of fire starts is from the occurrence
of lightning. Thunder storms are common throughout
the summer months in and near the watershed.
Lightning, erratic winds and usually precipitation

FIRE BEHAVIOR FIRE BEHAVIOR accompany thesg storms, the latter which limits the
FUEL MODEL POTENTIAL POTENTIAL WITHIN 1/4 actual number of ignitions.
MILE OF A ROAD
2 High i : :
5 Niod o Slobes <55 Lo on Siopes <35% _Thg Klamath Natlonal_ Forest fire history da_ta.base
5 High on Slopes > 35% indicates that the portion of the watershed within the
6 High Forest boundary had 332 fire starts from 1922-1994.
8 Low Using this information and the vegetative composition
9 Mod on S WAE Aspects, Low on S,WBE Aspects, of the watershed, determines the general fire risk
with >65% Slope with >65% Slope assessment
9 Low on S,W&E Aspects , ’
with <65% Slope L. . L o
9 Low on N Aspects It is important to realize that risk is not the probability
0 Highﬂ%n 23\9’38“0'5 Logg 311 éilﬂ Asmzis? ggh of a fire occurring, but the probability of when a fire
with >65% Slope <65% Slope an % ¢ H : H
Crown Closure will occur. In this watershed, the fire will occur.
High on N&E Aspects . ) . .
10 with >65% Slope and A mathematical formula is used to derive a risk value.
>70% Crown Closure Included in the formula are the number of starts,
10 Mod on all Aspecs with number of years of historical information, and number
<65% Slope X .
of acres involved. The values in the formula are:
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x =Number of starts recorded for the area from the fire
start data base (332).

y = Period of time covered by the data base (for this
analysis, 72 years).

z = Number of acres analyzed (displayed in thousands
66,470 = 66.47).

{(x/y)10}/z = Risk rating

{(332/72)10}/66.47 = 0.69

The value derived corresponds to a likelihood of fire
starts per 1,000 acres per decade. The following are

the risk ratings and range of values used to determine
the risk.

LOWER SOUTH FORK Ecosystem Analysis

JULY 1997

Low Risk = 0-0.49 This projects ane fire every 20 or
more years per thousand acres.

Moderate Risk = 0.5-0.99 This projects one fire
every 11-20 years per thousand acres.

High Risk = > 1.0 This level projects one fire every in
0-10 years per thousand acres.

The rating of 0.69 falls into a moderate risk, although
it is very close to being a high risk. This rating
indicates that the average number of fire starts for this
watershed are .69 per 1,000 acres per decade, or 46
fires per decade, or an average of five fires per year.

Appendix E - Fire and Fuels

PageE-5



APPENDIX F - Endangered Species Act and Other
Specles Consliderations Questions and Anewere

As requested by the U. S. Fish and Wildlife service,
the following questions are to be answered through
watershed analysis. The resulting baseline
information will then be available for use in planning
and subsequent Section 7 consultation and monitoring
of these species.

Northern Spotted Owl
1. Are spotted owl activity centers located within
the watershed? Yes; ten activity centers.

1a. If so, how many and in what ROD land
allocations are they located? Of the ten activity
centers, seven are located in LSRs and three are in
wilderness.

1ib. Which of these are currently above take
thresholds and which are below? Activity centers
KL-0262, KL-1013, KL-1014, KL-4005, and KL-4017
are below the take threshold.

1c. When were the activity centers located? Refer
to table below under the "History" column.

1d. Describe the reproductive history.

History
Activity (Since 1980; # of years surveyed varies)
Center | 0 Mlle | 13Mile | O oresence (1 adultyO=Palr Status/
Circle | Circle
R=Reproduct
P-1 yr/M-F (didn’t meet protocol-1 yr. for pair
916
status)
P-3 yrs./O-2 yrs./R-2 yrs. (1983 latest)
P-2 yrs./O-none/R-1 yr. (1983 latest)
P-0 yrs./O-9 yrs/R-3 yrs. (1991)
P-2 yrs./O-4 yrs./R-4 yrs. (1996)
P-1 yr./O-1 yr./<>
P-4 yrs./O-4 yrs./R-1 yr. (1996)
P-2 yrs./O-2 yrs./R-1yr. (1987)
P-6 yrs./O-1 yr./R-2 yrs. (1988)
P-1 yr./O-3 yrs.j<>

Acres in | Acresin

KL-0262 | 292

KL-1013 | 426 1,046
KL-1014 | 582 1,307
KL-1033 | 794 2,074
KL-1035 | 674 1,998
KL-4005 | 186 274

KL-4015 | 511 1,488
KL-4016 | 647 1,758
KL-4017 | 311 1,175
KL-4018 | 628 1,742

2. Has a 100 acre core area seen designation
around each activity center located in matrix
lands? N/A

3. How many acres of nesting, roosting, and
foraging (NRF) habitat are there in the watershed?
There are 20,060 acres of nesting/roosting habitat and
24,200 acres of foraging habitat in the watershed.

3a. What percentage of the watershed is this?
Nesting/roosting = 30%; Foraging = 36%

3b. Which of these stands have been surveyed to
protocol (two years)? 3c. Which were not? About
45% have been surveyed to protocol, mostly in the
LSRs.

LOWER SOUTH FORK Ecosystem Analysis
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4. What is the amount of NRF habitat in each ROD
land allocation within the watershed? See Table 3-
18 Suitable Spotted Owl Nesting/Roosting and
Dispersal Habitat in the document.

5. Does any portion of the watershed contain
LSRs? Yes, it contains a portion of the Eddy Guich
LSR and the Bowerman LSR.

5a. What percent of the total watershed is this? It
is 16,870 acres which is 26% of the watershed.

5b. What are the current totals of NRF habitat and
capable habitat in the LSR?

Eddy Guich LSR
Nesting/Roosting 6,235 Ac.
Foraging 3,245 Ac.
Capable 845 Ac.
Bowerman LSR
Nesting/Roosting 2,845 Ac.
Foraging 1,760 Ac.
Capable 1,100 Ac.

6. What is the amount of dispersal habitat (11-40
and above) in each ROD land allocation within the
watershed? See Table 3-18 Suitable Spotted Owil
Nesting/Roosting and Dispersal Habitat.

7. Is distance between LSRs (those over 10,000
acres) greater than four miles?

7a. If so, then what is the amount of dispersal habitat
on Federal lands for all 1/4 townships between the
LSRs?

7b. What % of the total Federal lands in these 1/4
townships is this?

7c. How much (% and total) of the dispersal habitat is
in Riparian Reserves, Admin. Withdrawal (which
provide long-term protection), Congressionally
Reserved, 100 acre cores, and smaller (<10,000
acres) LSRs?

7d. Is this total greater than 50%?

7e. Describe, if present, the natural barriers to
dispersal.

7f. Is connectivity, or dispersal habitat, sufficient to
allow movement? See the late-successional habitat
and connectivity section of the document for a
discussion of dispersal habitat and connectivity
for spotted owils.

8. How much critical habitat has been designated
within the watershed? 9,875 acres.

8a. How much of this total overlaps with LSRs?
9,219 acres.

8b. For areas that do not overlap, how much is
currently NRF habitat? And how much is

Appendix F - Endangered Species Act and Other Species
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capable? Nesting/roosting = 174 acres, foraging =
157 acres, and capable = 163 acres.

8c. How many activity centers are located in this
non-overlap area of CHU? None.

8d. How many are currently above take? How
many below (use acres established by FWS for .7
and 1.3 mile radius)? N/A

8e. What role does this non-overlap critical habitat
play in this watershed in relation to the reasons
for the designation of the CHU? The non-overlap
critical habitat is a result of small changes in the
administrative boundary of the Eddy Gulch LSR and at
this level of analysis no specific role can be
determined.

Bald Eagle

For a discussion of bald eagle use of the
watershed, see the Terrestrial Wildlife section of
the document.

1. Are occupied bald eagle activity areas (nesting,
foraging, winter roosts, or concentration areas)
located within the watershed?

1a. If so, what type?

1b. How many?

1c. What ROD land allocations are they located?

1d. Describe reproductive history based on monitoring
data.

1e. Has a final site-specific protection/management
assessment been developed for each site?

1f. Does this watershed analysis corroborate the
findings of the management assessment?

2. Has an assessment been made as to whether there
are potential bald eagle activity areas (nesting,
foraging, winter roosts, or concentration areas)
located within the watershed?

2a. If so, what type?

2b. How many?

2c. What ROD land allocations are they located?

2d. Have these areas been surveyed to protocol to
determine they are unoccupied?

3. Describe historical bald eagle occurrence and
nesting within the watershed.

4. What is the status of the watershed as it relates to
the Recovery Plan (target territories, including beyond
watershed boundaries)?

4a. Does the watershed and the surrounding area
meet objectives of the Recovery Plan?

4b. If not, then are there capable eagle activity areas
located within the watershed?

4c. If capable activity areas are present, what type are
they? 1). How many? 2). What ROD land allocations
are they located?

4d. What type of project or enhancement could
develop sites into potential or occupied sites?

LOWER SOUTH FORK Ecosystem Analysis
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5. If present, describe significant habitat within the
watershed that is not under Federal ownership.
Amphibians

1. Have any amphibian inventories been done on a
project or watershed level? Yes, Del Norte
salamanders were surveyed for on the
Bower/Methodist TS. The portioned surveyed was in
Sign and Methodist Creeks.

1a. What species does the literature suggest may
be present in the watershed? Rough-skinned newt,
long-toed salamander, Pacific giant salamander, black
salamander, ensatina, Del Norte salamander, Siskiyou
Mountain salamander, tailed frog, foothill yellow-
legged frog, Cascades frog, western toad, and Pacific
tree frog.

2. Are sensitive species and ROD Table C-3
species present or possibly occur? Del Norte
salamander and possibly Siskiyou Mountain
salamander.

3. Have intensive or extensive inventories been
conducted in adjoining drainages/sub-
watersheds? Intensive survey on some units of the
Upper South Fork TS for Del Nortes was ac-
complished.

3a. If so, can those inventories be extrapolated to
this watershed? Del Nortes have also been found in
this watershed.

4. Are endemic species known to occur in the
general geographic region? Del Norte salamander,
Siskiyou Mountain salamander, and tailed frog.

5. Are exotic species known or suspected to be in
the watershed (e.g. bullfrogs)? Bullfrogs.

Peregrine Falcon
1. Are any cliffs located within the watershed (rock
wall >50 feet)? Yes.

2. Are any cliffs present that are historic (pre-1975)
or traditional (post-1975) peregrine eyries?
Traditional - Knownothing Creek.

3. For past projects near historic cliffs, have
mitigation measures for habitat been considered?
Yes, noise disturbance during helicopter logging.

3a. At these historic cliffs, have surveys to
protocol (Pagel 1992) been accomplished for at
least two years prior to the activities? N/A

4. For traditional cliffs, have surveys/monitoring
been conducted to determine nest site occupancy
and reproductive status? Yes.

Appendix F - Endangered Species Act and Other Species
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4a. Has a draft or final site management plan been
created? 1). Is this plan based on site specific
and PNW sub-population nesting ecology? No site
plan has been done.

5. Have the cliffs located been rated or moni-tored
for falcon potential or presence? Yes, Murphy
Rock has been surveyed a couple of times with no
activity noted; (T38N, R12W, Sec 1 NE/NE).

6. If cliffs are unrated, have surveys been
accomplished to protocol? No.

7. Describe site habitat variables within a three
mile radius of historic and traditional nest sites
(cliff parent material, distance to water/riparian,
vegetative habitat, seral stages, human activities).
Limestone parent material, 1/4 to water, Mixed
conifer/live oak, mostly mature to old-growth,
consistent mining operations nearby.

Marbled Murrelet (Zone 1 & 2)

The Lower South Fork Watershed is outside of
Marbled Murrelet Zone 2.
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1. Are occupied sites within the watershed? N/A

2. Has a 0.5 mile radius management area been
delineated for each site? N/A

3. Within this management area, what stands are
currently murrelet habitat? 3a. What stands are
recruitment habitat (capable of becoming suitable
within 25 years; see ROD description)? 3b. What
stands are non-habitat? N/A

4. Do stands of potential habitat exist in the
watershed? 3a. Describe habitat (acres, quality,
quantity, spatial relationship to nearby habitat).
3b. Describe past surveys. 3c. What stands of
habitat have not been surveyed? N/A

5. Is there recruitment habitat in the watershed?
At various points in the future (e.g. 25, 50, 100, 200
years), what will the be the percent of the
watershed that will be suitable habitat? N/A
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APPENDIX G - Numerical Listing of
Roads and Their Status

Forest Length | Mic. Surface Average. | piohway | Primary | EXISUNG | yoqr
Name Lanes Template | Closure | Daily Mgmt.

Road {ml.) Level Class Traffic Safety User Strategy Const.
09NO1 Hotel View 1.00 2 S Native 0 N L N T A 88
09N02 Hoe 0.20 2 S Native 0 S L N T A 88
09NO3 Gilta 2.40 2 S Native 0 S L N T A 88
09NO3A Gilta 0.70 2 S Native 0 S L N T A 88
09NO3B Gilla 0.30 2 S Native 0 S L N T A 88
09N03C Gilta 0.50 2 S Native 0 S L N T A 88
09NO4 Bowerman 0.50 2 S Native 0 S L N T A 88
09NO4A Bowerman 0.20 2 S Native 0 S L N T A 88
09N04B Bowerman 0.40 2 S Native 0 S L N T A 88
10NO1 Umber 2.80 i S Native 0 Y L N T P 82
10N0O1B Umber 0.40 i S Pit Run 0 Y L N T P 82
10N02 Knownolhing 2.10 2 S Native 0 N L N T A 20
10N03 Poverty Gulch 1.30 2 S Pit Run 0 S L N T A 63
10N03 Poverty Gulch 2.70 2 S Native 0 S L N T A 63
10N03A Poverty Gulch 0.40 2 S Native 0 S L N T A 63
10N04 High Point 13.80 3 S Native 0 S M Y T E 62
10N04 High Point 11.10 2 S Native 0 S L Y T E 62
10ND4A High Point 0.70 2 S Native 0 S L N T A 78
10N04B High Point 0.40 2 S Native 0 S L N T A 78
10N04D High Point 0.50 2 S Native 0 S L N T A 78
10ND4E High Point 0.70 2 S Native 0 S L N T A 78
10N04F High Poinl 0.60 2 S Native 0 S L N T A 78
10N04G High Point 0.60 2 S Native 0 S L N T A 78
10N04H High Point 0.40 2 S Native 0 S L N T A 78
10N05 Horn Creek Gap 1.00 1 S Native 0 Y L N T P 63
10NO5A Horn Creek Gap 1.90 1 S Native 0 Y L N T P 79
10N07 Cold Springs 1.30 2 S Pit Run 0 S L N T A 62
10N07 Cold Springs 3.40 2 S Native 0 S L N T A 62
10NO7A Cold Springs 0.60 2 S Pit Run 0 S L N T A 78
10N078B Cold Springs 0.80 2 S Native 0 S L N T A 78
10N16 Knowtelling 5.00 2 S Pit Run 0 S L Y T A 88
10N16A Knowtelling 0.70 2 S Pit Run 0 S L N T A 88
10N16B Knowtelling 0.20 2 S Pit Run 0 S L N T A 88
10N16D Knowtelling 0.30 2 S Pit Run 0 S L N T A 88
10N16E Knowtelling 0.60 2 S Pit Run 0 S L N T A 88
10N17 Hornfield 0.50 2 S Native 0 N L N R A 1890
10N19 Knowtelling Gulch 1.40 2 S Pit Run 0 S L N T A 88
10N19A Knowtelling Gulch 0.70 2 S Pit Run 0 S L N T A 88
10N19B Knowtelling Guich 0.40 2 S Pit Run 0 S L N T A 88
10N19D Knowtelling Guich 0.20 2 S Pit Run 0 S L N T A 88
10N20 Blackberry 1.80 2 S Native 0 S L N T A 64
10N22 Henry Bell Guich 0.40 1 S Pit Run 0 Y L N T P 78
10N22 Henry Bell Gulch 0.50 1 S Native 0 Y L N T P 78
10N22A Henry Bell Guich 0.20 1 S Native 0 Y L N T P 78
10N22B Henry Bell Gulch 0.10 1 S Pit Run 0 Y L N T P 78
10N22C Henry Bell Guich 0.20 1 S Native 0 Y L N T P 78
10N34 Hom 0.90 1 S Native 0 Y L N T P 79
10N34A Hom 0.50 1 S Native 0 Y L N T P 79
10N38 Stanshaw Mine 0.80 1 S Native 0 Y L N M P 30
10N40 Horn Creek 2.20 2 S Native 0 S L N T A 79
10N41 Bell Hop 1.00 2 S Pit Run 0 S L N T A 79
10N41A Bell Hop 1.00 2 S Pit Run 0 S L N T A 79
10N41B Bell Hop 0.20 2 S Pit Run 0 S L N T A 89
10N41C Bell Hop 0.30 2 S Pit Run 0 S L N T A 89
10N42 Hotel 0.90 2 S Pit Run 0 S L N T A 89
10N42A Hotel 0.10 2 S Pit Run 0 S L N T A 89
38N15 Lower Windy 1.10 2 S Native 0 S L N T A 84
38N17 King Solomon 7.40 2 S Pit Run 0 S L Y T A 80
38N17 King Solomon 2.70 2 S Native 0 S L Y T A 80
38N17B King Solomon 1.00 2 S Pit Run 0 S L N T A 80
38N17F King Solomon 0.20 2 S Native 0 S L N T A 80
38N21 John Paul 0.50 2 S Native 0 N L N T A 82
38N21A John Paul 0.30 2 S Native 0 N L N T A 82
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: Average. Existing
L High! Prim Year
F;;:(s‘t Name (e:‘?;h ml Lanes Sg;;:a Template | Closure TDain sgaf;;y us:rry Mgmt. Const.
raffic Strategy
38N23 Gronchi 2.60 2 S Pit Run 0 N L Y T A 70
38N23 Gronchi 3.90 2 S Native 0 N L N T A 70
38N23D Gronchi 0.30 2 S Native 0 N L N T A 70
38N26 Sign Creek 1.80 2 S Native 0 N L N T A 88
38N28 Lower Matthews 1.30 2 S Pit Run 0 S L N T A 75
38N28 Lower Matthews 0.80 2 S Native 0 S L N T A 75
38N29 Butcher Gulch 210 2 S Native 0 S L N T A 83
38N33 Atoka 210 2 S Native 0 N L N T A 80
38N33B Atoka 0.50 2 S Native 0 N L N T A 08
38N41 Mazzuchi 2.20 2 5 Native 0 N L N T A 80
38N41B Mazzuchi 1.90 2 S Native 0 N L N T A 88
38N41C Mazzuchi 0.50 2 S Native 0 N L N T A 88
38N41D Mazzuchi 1.20 2 S Native 0 N L N T A 88
38N41E Mazzuchi 0.70 2 S Native 0 N L N T A 88
38N43 Matthews Creek Campgr. 0.10 3 S Native 0 N M Y R E 60
39 Grasshopper Picayun 10.30 3 S Pit Run 0 N H Y T E 60
398 Grasshopper Picayun 0.10 1 S Pitrun 0 Y L N T P 78
391 Grasshopper Picayun 0.20 2 S Native 0 N L N T A 78
39 Grasshopper Picayun 0.60 1 S Native 0 Y L N T P 78
39K Grasshopper Picayun 0.30 1 S Native 0 Y L N T P 78
39L Grasshopper Picayun 0.70 2 S Native 0 N L N T A 78
39M Grasshopper Picayun 0.30 2 S Pit Run 0 N L N T A 78
39N12 Heiney 0.50 2 S Native 0 N L N T A 78
39N17 Graharn Gulch 0.80 2 S Native 0 N L N T A 82
39N19 Blue Indian 2.70 2 S Native 0 N L N T A 79
39N19A Blue Indian 1.00 2 S Native 0 N L N T A 79
39N22 Blue Mud 0.40 2 S Native 0 N L N T A 83
39N22 Blue Mud 0.50 2 S Native 0 N L N T A 83
39N22A Blue Mud 1.30 2 S Native 0 N L N T A 83
39N22B Blue Mud 0.70 2 S Native 0 N L N T A 83
39N23 Crawford Creek 9.00 3 S Pit Run 0 N H N T E 30
39N23A Crawford Creek 1.40 1 S Native 0 Y L N T P 84
39N24 Blue Ridge 2.30 2 S Native 0 N L Y A A 81
39N25 White Bear 2.30 2 S Native 0 N L N T A 81
39N27 Qrin E Lewis Road 1.40 3 S Pit Run 0 N M N T E 30
39N29 Black Salmon 0.50 2 S Native 0 N L N T A 79
39N29 Black Salmon 0.60 2 S Native 0 N L Y P A 79
J9N29 Black Salmon 0.80 2 S Native 0 N L N T A 79
39N30 Godirey Ranch 3.60 3 S Native 0 N H N T E 30
39N30 Godfrey Ranch 4.50 3 S Pit Run 0 N M N R E 30
39N30A Godfrey Ranch 0.60 1 S Pit Run 0 Y L N T P 78
39N30B Godfrey Ranch 0.90 1 S Pit Run 0 Y L N T P 78
39N30C Godfrey Ranch 0.40 1 S Native 0 Y L N T P 78
39N30D Godfrey Ranch 0.50 2 S Pit Run 0 N L N T A 78
39N30E Godfrey Ranch 0.30 1 S Native 0 Y L N T P 78
39N32 Hotelling Ridge 9.20 2 S Native 0 S M N if A 60
39N32 Holelling Ridge 2.20 2 S Pit Run 0 S L N T A 60
3J9IN32A Hotelling Ridge 1.00 2 S Native 0 S L N T A 88
39N328 Hotelling Ridge 0.50 2 S Native 0 S L N T A 88
39N34 Methodist Creek 3.60 2 S Pit Run 0 N M N T A 60
39N34 Methodist Creek 4.00 2 S Native 0 N M N T A 60
39NJ4A Methodist Creek 0.60 2 S Native 0 N L N T A 70
39N34C Methodist Creek 1.00 2 S Pit Run 0 N L N T A 70
39N35 Picayune Lake 0.30 2 S Pit Run 0 S L N T A 78
39N36 Murphy Rock 2.10 2 S Native 0 S L N T A 82
39N36 Murphy Rock 0.40 1 S Native 0 Y L N T P 82
39N37 Murphy Point 0.60 2 S Native 0 S L N iTi A 82
39N37A Murphy Point 0.60 2 S Native 0 S L N T A 82
39N41 Blue Ridge Tie 0.90 3 S Native 0 N M N T E 79
39N46 Black Murphy 1.50 2 S Native 0 N L N T A 82
39N46A Black Murphy 0.70 2 S Native 0 N L N T A 82
39N55 O'Farill 1.20 2 S Pit Run 0 Y L N T A 79
39N55A O'Farrill 1.10 2 S Pit Run 0 Y L N T A 79
39N64 Chelly Gulch 4.00 2 S Native 0 Y L N T A 84
39NB4A Chelly Guich 1.10 2 S Native 0 Y L N T A 88
39N67 Picayune Godfrey Ti 0.70 2 S Pit Run 0 N L N T A 78
39N68 Callahan Guich 1.40 1 S Native 0 Y L N ili P 85
39NT71 Dry Ridge 240 2 S Native 0 N L N T A 83
39N71A Dry Ridge 0.60 2 S Native 0 N L N T A 83
39NT72 Shadow 0.50 1 S Pit Run 0 Y L N T P 78
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Forest Length | Mtc. Surface Average. | piohway | Primary | EXISUNG | yoa,

Road Name (ml) | Level | LS | “ciagq | Template | Closure T?:fifli‘:: Safety Userry S?rgtmet'y Const.
39N72A Shadow 0.20 1 S Native 0 Y L N T P . 78
39N77 Indian 4.50 2 S Native 0 S L N T A 79
J9N77A Indian 0.40 2 S Native 0 S L N T A 79
39N77B Indian 0.10 2 S Native 0 S L N T A 79
FH 93 South Fork Salmon Road 13.50 5 S Asphalt 0 N H N GPT E 50
1E001 Black Bear Rd 3.80 5 S Nalive 0 N L N P A 1830

DEFINITION OF TERMS

NOTE: (Source T!S & RMO Report 3/18/95)

MAINTENANCE LEVELS:

1 = Assigned to intermittent service roads during the time they are closed to vehicular traffic.

2 = Assigned to roads open for use by high clearance vehicles.

3 = Assigned to roads open and maintained for travel by a prudent driver in a standard passenger car.

4 = Assigned to roads that provide a moderate degree of user comfort and convenience at moderate speeds.

5= Assigned to roads that provide a high degree of user comfort and convenience; normally paved roads. Ag-
gregate roads would be treated for dust abatement.

SURFACING:
NAT = Existing Material AGG = Gravel Surface PAV = Pavement CHP = Chip Seal

TEMPLATE:

O = Outslope, assumes no ditch, or outside berm unless needed for short stretches.

| = Inslope, assumes inboard ditch, with no outside berm unless needed for short stretches.
C = Crown, assumes inboard ditch, with no outside berm unless needed for short stretches.

ROAD CLOSURES:
Y = Yearlong for the following reason(s); Road Maintenance, Wildlife, and Sensitive Soils

N = Road Open Year-round
S = Seasonal Closure/Open (minimize resource/use conflicts such as wildlife, sensitive soils, public safety, or

road maintenance, normally during winter conditions).

ADT (Average Daily Traffic):
Low(L)=0to 1 Moderate (M) =2 to 4 High (H)=51t0 15 Very High (VH) = 16+

HSA (Highway Safety Act):
If road is passable by passenger car, then HSA applies; normally applies to Maintenance Level 3, 4, & 5 roads).
Y = Yes N=No

PRIMARY USER:
P = Private Land Access Use R = Recreation Use T = Timber Use H = Human Development/

GP = General Public Use (public highway, open to all users) Administration

EXISTING MGMT. STRATEGY:
A = Accept E = Encourage L = Eliminate ‘P = Prohibit (road closure order applies)

N/A = Not Applicable for County roads; Note: Will be expanded when opportunity warrants.
D = Decommission (close system, seed roadway, pull drainages, ripping road bed).
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APPENDIX H - Visual Condition Levels

All lands within the analysis area have been identified
as to the public's concern for scenic quality (sensitivity
levels) as well as diversity of natural features (variety
classes). The development of measurable standards
or objectives for the visual management of these
lands is the primary task. The following visual quality
objectives (VQO) and their equivalent existing visual
condition (EVC) are designed to accomplish this pur-
pose:

VISUAL QUALITY OBJECTIVE EXISTING VISUAL CONDITION
Preservation Untouched
Retention Unnoticed
Partial Refention Minor Disturbance
Modification Disturbance
Maximum Modification Major Disturbance
{No Corresponding VQO) Drastic Disturbance

Except for preservation, each objective describes a
different degree of acceptable alteration of the natural
landscape based upon the importance of esthetics.
The degree of alteration is measured in terms of visual
contrast with the surrounding natural landscape.

The following VQO and corresponding EVC narratives
also have a Duration of Visual Impact description;
information from FSM2300-Supplement 113, USDA
1974, and KNF Forest Plan.

VQO - Preservation - This visual quality objective al-
lows ecological changes only. Management activities,
except for very low visual impact recreation facilities,
are prohibited.

This objective applies to wilderness areas, primitive
areas, other special classified areas, areas awaiting
classification, and some unique management units
which do not justify special classification.

EVC - Untouched - Areas in which only ecological
change has taken place except for trails needed for
access. They appear to be untouched by human ac-
tivities.

VQO - Retention - Provides for management activi-
ties which are not visually evident. Activities may only
repeat form, line, color, and texture which are fre-
quently found in the characteristic landscape.
Changes in their qualities of size, amount, intensity,
direction, pattern, etc., should not be evident.

Duration of Visual Impact - Immediate reduction in
form, line, color, and texture contrast in order to meet
Retention should be accomplished upon completion of
the project wherever possible and, at the maximum,
within three years of project completion. It may be
done by such means as seeding vegetative clearings
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and cut or fill slopes, hand planting of large stock,
painting structures, etc.

EVC - Unnoticed - Areas in which changes in the
landscape are not visually evident to the average per-
son unless pointed out. They appear to be unnoticed.

VQO - Partial Retention - Management activities re-
main visually subordinate to the characteristic land-
scape when managed according to the partial reten-
tion visual quality objective.

Activities may repeat form, line, color, or texture com-
mon to the characteristic landscape but changes in
their qualities of size, amount, intensity, direction, pat-
tern, etc., remain visually subordinate to the character-
istic landscape. Activities may also introduce form,
line, color, or texture which are found infrequently or
not at all in the characteristic landscape, but they
should remain subordinate to the visual strength of the
characteristic landscape.

Duration of Visual Impact - Reduction in form, line,
color, and texture to meet partial retention should be
accomplished as soon after project completion as pos-
sible and at the maximum, within three years of
project completion.

EVC - Minor Disturbance - Areas in which changes
in the landscape are noticed by the average forest
visitor, but they do not attract attention. The natural
appearance of the landscape still remains dominant.
They appear to be minor disturbances.

VQO - Modification - Management activities may vi-
sually dominate the original characteristic landscape.
However, activities of vegetative and landform alter-
ation must borrow from naturally established form,
line, color, or texture so completely and at such a
scale that its visual characteristics are those of natural
occurrences within the surrounding area or character
type. Additional parts of these activities such as struc-
tures, roads, slash, root wads, etc., must remain visu-
ally subordinate to the proposed composition.

Activities which are predominately introduction of fa-
cilites such as buildings, signs, roads, etc., should
borrow naturally established form, line, color, and tex-
ture so completely and at such scale that its visual
characteristics are compatible with the natural sur-
roundings.

Duration of Visual Impact - Reduction in form, line,
color, and texture should be accomplished in the first
year or at a minimum should meet existing regional
guidelines.
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EVC - Disturbance - Areas in which changes in the
landscape are easily noticed by the average forest
visitor and may attract some attention. They appear
to be disturbances but resemble natural patterns.

VQO - Maximum Modification - Management activi-
ties of vegetative and landform alterations may domi-
nate the characteristic landscape. However, when
viewed as background, the visual characteristics must
be those of natural occurrences within the surrounding
area or character type. When viewed as foreground
or middle ground, they may not appear to completely
borrow from naturally established form, line, color, or
texture. Alterations may also be out of scale or con-
tain detail which is incongruent with natural occur-
rences as seen in foreground or middie ground.

Introduction of additional parts of these activities such
as structures, road, slash, and root wads must remain
visually subordinate to the proposed composition as
viewed in background.

Duration of Visual Impact - Reduction of contrast
should be accomplished within five years.

EVC - Major Disturbance - Areas in which changes
in the landscape are strong and would be obvious to
the average forest visitor. These changes stand out
as a dominating impression of the landscape. Yet
they are shaped so they might resemble natural pat-
terns when viewed from three to five miles or more
distant. They appear to be major disturbances.

Unacceptable Modification - Following are examples
of excessive modification or what not to do to any
landscape regardless of the distance from which the
management activity may be observed.

One or more of these characteristics are indicative of
unacceptable modification:
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® Size of activities is excessive or poorly related to
scale of landform and vegetative patterns in charac-
teristic landscape.

® QOverall extent of management activities is exces-
sive.

® Activities or facilities that contrast in form, line,
color, or texture are excessive. All dominance ele-
ments in the management activity are visually unre-
lated to those in the characteristic landscape.

Duration of Visual Impact - Unacceptable Modifica-
tion includes those visual impacts which exceed ten
years duration.

EVC - Drastic Disturbance - Areas in which changes
in the landscape are in glaring contrast to the natural
appearance. Almost all forest visitors would be dis-
pleased with the effect. They appear to be drastic dis-
turbances.

REFERENCES:

USDA, Forest Service. 1974. National Forest Land-
scape Management Volume 2, Chapter 1 - The Visual
Management System. Agriculture Handbook Number
462, 47 p., illus. U.S. Government Printing Office,
Washington, DC

USDA, Forest Service. 1980. FSM2300 (5/80), R-5,
Supplement 113.

1995. Klamath National Forest Final
Land and Resource Management Plan
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APPENDIX | - Timber Yield Calculations

This appendix describes in detail the method used in
this analysis to estimate timber yields from matrix
lands in the watershed. Estimates are intended to be
used as a comparison with Forest Plan estimates,
using the latest refined data and assumptions.

The Forest Plan estimates a 1.1MMBF/year output
from the Lower South Fork watershed. Since
completion of the Forest Plan, an updated vegetation
inventory (EUl), and an updated estimate of
unmapped Riparian Reserves has been done. Also,
estimates of harsh sites were updated under the EUI
inventory (see Appendix D - EUI Defined). This recent
inventory has a better breakdown of site classes than
the old timber type inventory used in the Forest Plan,
therefore volume and growth estimates should be
more accurate.

The following estimates are made using the updated
EUI data, with recent estimates of acres in Riparian
Reserves.

Yield Based On Estimated 140 Year Rotation

This method assumes even-aged management and in
its most simple form divides the acres available for
regeneration harvest by the rotation age to get a
number of acres to be regenerated each year. The
acreage to be harvested is multiplied by the volumes
per acre to get a yield for acres to be regenerated.

Acreage available for regeneration harvest in the
watershed is estimated to be the Site Class 1-5 lands
in Regulation (Reg) Class 2 (14,455 acres), minus
15% for green tree retention. This leaves 12,300
acres available for regeneration harvest. Acreage
available for harvest in Site Class 6 in Reg 2 and all
acres available for harvest in Reg Class 3 will have
harvest estimated based on growth, since it is not
considered feasible to regenerate these acres with the
constraints they have. Acreage available for harvest
in the area not suited for regeneration are the acres in
the category.

Yield for acres available for regeneration harvest (Site
Class 1-5, Reg Class 2): acres available for
regeneration harvest = 12,300 acres, divided by 14
(140 year rotation) to get 878 acres/decade x 25
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MBF/acre = 21,964MBF X .75 (percent of biological
potential) = 16,473MBF

Yield for Site class 6, Reg Class 2: Acres available for
harvest is 1,955 acres x 2.1MBF/acre/decade growth
= 4,105MBF/decade growth, or potential yield x .75
(percentof biological potential) = 3,079MBF

Total Potential Harvest for Reg Class 2 is 16,473
MBF + 3,079MBF = 19,552MBF/Decade

Yield for Site Class 1-4, Reg Class 3: Acres available
for harvest = 247 acres x 7.2MBF/acre/decade growth
= 1,778MBF/decade growth, or potential yield x .2
(percent of biological potential) = 356MBF.

Yield for Site Class 5, Reg Class 3: Acres available
for harvest = 110 acres x 3.9MBF/acre/decade growth
= 429MBF/decade growth, or potential yield x .2
(percent of biological potential) = 86 MBF.

Yield for Site Class 6, Reg Class 3: Acres available
for harvest = 00 acres x 2.1MBF/acre/decade = 50
MBF/decade growth, or potential yield x .2 (percent of
biological potential) = 00MBF.

Total Potential Yield for Reg Class 3 is 356MBF +
86MBF + 00MBF = 442MBF/Decade

Reg Class 2 potential yield of 22,297
Reg Class 3 potential yield of 442

Total Expected Yield from Reg Class 2 and 3 =
22,739MBF/Decade or 2.2MMBF/Year

Conclusion

There are considerations which are hard to factor into
planning. These estimates have to be used as a
starting point, and not as a hard and fast rule. It
appears that somewhere between 11 and 22MMBF
harvest for the next decade is approximated for the
watershed. Actual harvest will be determined by
site/stand-specific needs throughout the analysis
area.
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Fish Species Range

———————— Private Land Boundary
=ememe=  Wilderness Boundary
= County Road
Forest Road
North
Farke of
L1 -1 )
[ N !
p : s
A Y
s/ /oy A
{7 -
Sy = :
S ‘ .
. i ~ A . —_—
\ !
“ /7 e ) '
2 / =" I
2 A —_—
S 7
PR ~
"‘g ~
1 /‘, \\
ad ) : gl
Y v\ ; s -g ) - ~ P
YN ) -
LN
- ~— -
‘. r/ / - ; _ - .
P v L o
“gﬂ"' s 7 ' L
'y ) \ ,—/
Yy g -~
:::u C ' PSamny ."-"" \\
[d " »° \- AN N
l'.‘ L3 ~, ”. s Y
" * q~' —_ IL \'
\\ - ‘\_ - ‘\
N
NS LN
Il  Klamath Small-Scale Sucker, Pacific Lamprey, ) , H -
Speckled Dace, and Sculpin —" -
msmsssm  Spring and Fall Chinook, . . R
and Winter Coho < P ~
——  Summer and Winter Steelhead .
Resident Rainbow Trout
Nonfish-bearing Perennial Stream ~-_
Intermittent Stream L~
Sy el . .
= / Y
Y

™,
st e
emums®

et
3
\s
A
,
Iéo,_k

Lower South Fork Watershed

Fork
Sawyere
S Bar
<
225, Oy L
R Ipe?
Blast
Beur
p sanlt
Vd
4
1E001

~.
\.

I

)
‘0
- -
~N

Letoystte
-~ Point
’
e
L7
“e
Cosiivile
N
1 0.0 1 Miles

September 05, 1997



Figure 3-9
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Figure 3-13

Lower South Fork Watershed X \@
[P

Timber Mortality —
(1993-1996 Aerial Surveys) Nigtior®

——————— Private Land Boundary
=smsme=  Wilderness Boundary or¥
= County Road r—
———  Forest Road az,, “a
(-]
~——  Perennial Stream
. & ve?
Intermittent Stream
North
Porta ot :'“'
Seimes -mmit
l o
\ i
/\)' ! —_Jr' !/
w T '
{ T
N A
o ' ‘/ \
& \ - l e { -
o N - ’ ",
~ /
f ‘ \ . l .
- — ¥ .
L
(]
'E N / Lataysths
*\‘ 7 —"s Poat
e ~.
% ~ -
13
% [y
l‘ ! Pid = o™
.- H T
) ~
L] Y
. -~ . /
\ Pl ~‘\/ -
‘\
! N e
.~‘-' RS N Pt -~ ----"'..
> N Pawy g ®” -’
-
T o W
\\ \.‘ ~~~.~!‘~ ) A - N -
T .. . . Orp Coslivile
/ \ =N,
- rooal N \a
\ LS
1-4% dead canopy - -
o~ ’/ \~
Ve .
Moderate i
5-9% dead canopy L
_ Do
High i
> 10% dead canopy ~ \
Moethodology: - { 1 00 1 Miles
Mortality estimates were mads from pie %
fixed wing aircraft. Polygons were ue % (
mapped onto Distriat Transportation M, 3
(1:62500) then transferred to 8-1/2 x 11
quad sheets for digitizing.
Estimates were made based on recently-dead
{past year) canopy.

September 03, 1997



Figure 3-14
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Figure 5-3

Private Land Boundary

Potential Late-Successional Habitat

Lower South Fork Watershed
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Figure 5-4

Lower South Fork Watershed
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Figure 5-5
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Figure 5-6

Lower South Fork Watershed
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Figure 5-7
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Figure 6-1
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Figure 6-2

Lower South Fork Watershed X

3 Management Opportunities (2 of 4) Ntior®

TMENT OF AGRIC

-------- Private Land Boundary *
=:msmem  Wilderness Boundary 7

wm—mmec  County Road

Sewyen

Forest Road Sag,, "
C2z

Perennial Stream

R 5 e”
Intermittent Stream
~North
s -
mmalt
!! I/
g TN
h g
E
H -
ﬁi 3
L3
®
¥
o
[}
%
v ~
R
LI >
* "
Tounge
posk -~ H{--"-"‘ ~
’o
~ 0 ! ~N
- ‘\ [ £o z
Opportunities 3 & 31: -
Develop a fire strategy utilizing strategic fuel breaks
to minimize watershed damage in future fires. -
ws=wud  Natural Fuelbreak - ‘.
s Existing Dozer Line 7
Existing Hand Line e N
Potential Fuelbreak
Opportunity 18:
Utilize fuels management activities to reduce fuel loadings.
Develop a strategy to treat and/or protect high priority areas,
eg. plantations on good site, private residences, Forks of
Salmon water supply. . ‘ 1 00 1 Miles
[ ——
Fuel Models 8, 9 and 10 e t
{Possible Underburn Areas) " A
Plantations on Good Site
Private Lands }

Forks of Salmon Water Supply Intake September 09, 1997



Figure 6-3

Lower South Fork Watershed
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Figure 6-4
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