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Introduction

ANATABIS © w

Watershed analysis is ecosystem analysis at the wa-
tershed scale; it is both an analysis and an information
gathering process. The purpose is to provide a
means by which the watershed can be understood as
an ecological system and to develop and document an
understanding of the processes and interactions oc-
curring within. That is the purpose of this analysis of
the Ishi-Pishi/Ukonom watershed (refer to Figure 0-1
Klamath Basin and Ishi-Pishi/lUkonom Ecosystem
Analysis Vicinity Map, located on Page 0-3).

This analysis focuses on the issues and Key Ques-

tions specifically identified for this watershed. They
are assessed in terms of biological, physical, and so-
cial 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 in-
cludes an identification of management opportunities
which will provide background for the development 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 management
planning and project planning. lt 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 Guidelines from the Forest Land and
Resource Management Plan (Forest Plan), current
policy, and other applicable State and Federal regula-
tions. C

The Forest Plan was updated in 1994 to reflect direc-
tion contained in the Record of Decision (ROD) for the
Final Supplemental Environmental Impact Statement
on Management of Habitat for 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 ten
different Management Areas contained within the Ishi-
Pishi/lUkonom analysis area: Research Natural Area,
Wilderness, Wild and Scenic River, Late-Successional
Reserves (LSRs) and Other Special Habitat, Special
Interest Area, Cultural Area, Riparian Reserve, Reten-
tion, Partial Retention VQO, and General Forest.
Critical Habitat Units (CHUs) and Released Roadless
Areas are also found in the analysis area.
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PROCESS AND DOCUMENT ORGANIZATION

The analysis was conducted by a core Forest Ecosys-
tem Analysis Team (FEAT) and an expanded team of
District resource specialists. During the analysis

phase, participation and involvement of other Federal
agencies was encouraged.

Following is a summary of the six steps utilized in con-
ducting 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, biological, and
human dimension features, characteristics, and uses
of the watershed.

Step 2 - Issues and Key

Questions: This step identifies 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 questions, hu-
man values, or resource conditions within the water-
shed. Also involved in this step is the formulation of
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 écosystem 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-
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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 implementaton of individual
projects designed to achieve desired conditions.

Appendices A through K 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 - Aquatic Habitat

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- Results of Roads Analyses

1- Mining

J - Vegetation

K- Timber Management Options

The final portion of this document is the Map Packet
containing the majority of maps (Figures) 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. Re-
fer to Appendix A - LMP Feedback, for details specific
to the analysis area. Reference to other appendices
appear where appropriate throughout the document.

RELATIONSHIP TO OTHER ANALYSES AND
PLANNING

As stated previously, this level of analysis occurs be-
tween the Forest Plan and projectlevel 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 Ishi-Pishi/Ukonom Ecosystem Analysis is one of
many completed analyses; see Figure 0-2 Completed
Ecosystem Analyses/Watershed Boundaries, located
on Page 04 for a display of completed analyses 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.
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Figure 0-1

Ishi-Pishi/Ukonom Ecosystem Analysis
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Figure 0-2 Completed Ecosystem Analyses/Watershed Boundaries
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Step 1 - Characterization

o

This analysis addresses an area that covers
approximately 105,000 acres of the Klamath
Mountains province in Northern California. The
majority of land is administered by the Klamath
National Forest, primarily the Ukonom Ranger District
but also includes a portion of the Happy Camp Ranger
District (see Figure 0-1 Klamath Basin Vicinity and
Ishi-Pishi/Ukonom Ecosystem Analysis Vicinity Map
[Page 0-3] and Figure 1-1 Base Map, contained in the
Map Packet located at the end of this document). The
area is almost evenly divided by the Klamath River,
which flows from north to south through the middle of
the analysis area.

Approximately 98% of the area is public lands
administered by the Klamath National Forest (KNF).
A small portion near Somes Bar (about 200 acres) is
administered by the Six Rivers National Forest. This
portion is the result of a disjunct between the
watershed boundary and Forest Boundary and is
being analyzed in the concurrent Lower Middle
Klamath Analysis. The Six Rivers portion will not be
looked at in detail in the Ishi-Pishi/Ukonom analysis.

About two percent of the analysis area is owned by
local, private landholders (see Figure 1-1). Most
private lands are located along the Klamath River with
a few parcels just over a mile from the river. The
largest population center is Somes Bar (pop. 225) at
the southern end of the analysis area. Primary access
is from California State Highway 96 which follows the
Klamath River between Yreka and Willow Creek.

The landscape covers two watershed analysis areas,
Ishi-Pishi and Ukonom. These two areas will be
analyzed together but information may be grouped by
the different watersheds in certain analysis products.
The Ishi-Pishi watershed area is entirely on the
Ukonom Ranger District while the Ukonom watershed
area is on both the Happy Camp and Ukonom Ranger
Districts. The landscape borders six other watershed
analysis areas on the Klamath National Forest (Main
Salmon, Wooley, Elk, King, Clear, and Dillon) and the
Lower Middle Klamath analysis area on the Six Rivers
National Forest (see Figure 0-2 Completed Ecosystem
Analyses/Watershed Boundaries [Page 0-4]).

The Ukonom watershed area includes all drainages
that flow into the Klamath River between Ukonom
Creek (including the Ukonom Creek subwatershed)
and Dillon Creek. The lIshi-Pishi watershed area
includes all drainages between Dillon Creek and the
Salmon River. Ukonom Creek is the largest tributary
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east of the Klamath River, with other streams
including Carter, Burns, Kennedy, Ti, Eyese, Sandy
Bar, Stanshaw, Irving, and Rogers Creeks. Rock
Creek is the largest tributary west of the river with
others including Swillup, Aubrey, Halverson,
Reynolds, Teneyck, and Natuket Creeks.

The Klamath National Forest has been divided into
distinct land allocations by the Klamath National
Forest Land and Resource Management Plan (Forest
Plan). This analysis area includes several of these
land allocations (see Figure 1-2 Forest Plan
Management Areas Updated During This Analysis,
contained in the Map Packet located at the end of this
document). About eight percent of the analysis area
is within the Marble Mountain Wilderness and 68% is
administratively withdrawn from programed timber
yields. This includes the KNF land allocations of Late-
Successional Reserves, Sensitive Species
Management Areas, Cultural Areas, and Riparian
Reserves. The remaining 24% are land allocations
available for programmatic timber harvest.

Elevations within the watershed area range from
below 800" along the Klamath River (lowest point 460’
at the mouth of the Salmon River) to 6,900' at Tickner
Peak in the Marble Mountain Wilderness, near
Ukonom Lake. West of the river elevations are
somewhat lower with the highest elevation 5,200 feet
at Rock Creek Butte. The climate is one of a
temperate, Mediterranean type, typified by hot, dry
summers, and cool, moist winters. The hot summers
in this landscape are occasionally moderated by
coastal fog moving up the Klamath River valley.
Precipitation ranges from an annual rainfall of about
64" in the lower elevations near the Klamath River, to
about 95" in the highest elevations, with approximately
90% falling between October and May. Below 3,500’
elevation, the predominate precipitation is rainfall,
while above 4,000" elevation winter precipitation is
predominantly snowfall with rain-on-snow events
occurring in the transition zone. Summer precipitation
occurs predominantly as thunderstorm activity, with
high-intensity, short-duration thunderstorms common.

The parent material for soils within the watershed area
are predominately metamorphic rocks but also include
granitic rocks and ultramafic outcrops. The
metamorphic rock soils sometimes contain hard rock
outcrops but more commonly are deeply weathered
and subject to large earthflow landslides. Soils
derived from the granitic material may be easily
compacted and are highly erodible when disturbed.
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The ultramafic outcrops and soils support unique plant
associations and often contain sensitive plant
populations.

The analysis area provides important habitat and
migration corridors for resident and anadromous fish
species and other aquatic organisms. Indigenous fish
stocks include fall and winter steelhead trout, fall-run
chinook salmon, coho salmon, rainbow trout, Pacific
lamprey, speckled dace, Klamath smallscale sucker,
and marbled sculpin. The construction of gravel pits
and mining ponds along the mainstem of the Klamath
River in the analysis area have permitted development
of a warm water fish fauna in recent times, most
notably a combination of introduced species
comprised mainly of yellow perch, pumpkinseed,
largemouth bass, and brown bullhead. Freshwater
mussels have been observed within the Klamath River
but species information, abundance, and distribution
are poorly known. Indigenous Pacific giant
salamander and tailed frogs are common in most of
the tributaries to the Klamath River within the analysis
area. The foothill yellow-legged frog is a Forest
Service Region 5 Sensitive Species and is found in
the watershed. Bullfrogs are an exotic species that
have been introduced to the Klamath River and can
be found within the analysis area. Numerous aquatic
invertebrate insects inhabit all flowing and standing
water bodies in the analysis area.

The two largest Klamath River tributaries in this
landscape, Ukonom Creek and Rock Creek, both
have fish passage barriers near their confluence with
the Klamath. Other tributaries are smaller and contain
relatively few miles of suitable habitat for salmon and
steelhead. Although there is little anadromous suitable
spawning and rearing habitat in the Ishi-Pishi/lUkonom
tributaries, they are critically important for mainte-
nance of anadromous fisheries in the Klamath Basin
because they contribute high quality water to the
Klamath River.

Vegetative cover in the landscape area is primarily of
the mixed evergreen type. The Douglas-firtanoak
type dominates, but grades to a Douglas-fir/live oak
type on the harsher sites. Mixed conifer and true fir
types are found at higher elevations. Some areas of
ultramafic soils occur that are occupied by a Jeffrey
pine/mixed conifer type. A scattering of shrub/forb,
meadows, and riparian vegetation occur throughout
the landscape. Habitat exists for three plant species
listed as sensitive by the Regional Forester: Lewisia
cotyledon var. howelli (Howells lewisia), Silene
marmorensia, (Marble Mountain catchfly), and
Pedicularis howelli, (Howells lousewort).

Wildfire is the primary natural disturbance in the
landscape. All the natural vegetation types have
adapted to a fire disturbance regime, and many are
dependant upon fire for their persistence. Lightning

and American Indian ignited fires were the primary
factors shaping the vegetation. Fire suppression
became effective in the 1930s through efforts of the
Civilian Conservation Corp. (CCCs). Mechanized
support (fire engines, dozers, aircraft, etc.) increased
fire suppression efficiency in later years. With
effective fire suppression, stand densities and fuel
loadings have increased over presuppression periods.

Wildlife habitats are determined by the distribution of
vegetation communities on the landscape, by their
structure and mix of species within a community. The
analysis area supports a variety of wildlife species,
representative  of animals found throughout
northwestern California. The mix of species is diverse
because of the range of habitats found within these
large watersheds, from small intermittent streams to
high mountain meadows. All vegetative seral stages
are represented here with a corresponding
compliment of wildlife species.

There are several species found in the watershed
which have special and unique habitat needs. They
are recognized as threatened, endangered, or
sensitive based on current population estimates and
threats to their habitats. Federally listed threatened
and endangered species include: northern spotted
owl, marbled murrelet, bald eagle, and peregrine
falcon. Forest Service Region 5 sensitive species
include: goshawk, willow flycatcher, fisher, western
pond turtle, and marten. Big game species such as
bear, Roosevelt elk, and black-tailed deer are
abundant within the landscape, as well as small game
species such as mountain and California quail, ruffed
grouse, and gray squirrel.

The analysis area provides for human uses and
values as diverse as the biological features and
habitats found within them. The diversity of forest
habitats near the Klamath River provided ideal
conditions for pre-historic settlement along the river.
The rich riverine habitat setting in the southern portion
of the watershed became part of the largest cluster of
Karuk settlement prior to 1850. Offield Mountain and
a large area in the vicinity of the confluence of the
Salmon and Klamath Rivers continues to be
significantly important to the contemporary Karuk due
to inherent geographic, historic, cultural, and
ceremonial character. Areas upslope were used and
are still being used by the Karuk for hunting, fishing,
and gathering. The Karuk used fire to improve hunting
and gathering conditions. This type of activity over
thousands of years is likely to have had an influence
on the distribution and structure of plant and animal
habitats. The Katimin Ceremonial Area, located in the
southern portion of the watershed, is important to
contemporary use. Karuk descendants who live in the
region continue to practice traditional ceremonies 'n a
manner consistent with their cultural origins.
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The first major use of the area by Europeans started
in the mid-1800s with the discovery of gold. Numerous
miners quickly entered the region. For the next fifty
years it is estimated that several thousands of miners
from various ethnic backgrounds, including large
numbers of Chinese, worked the river bars and stream
channels. As the population expanded, cattle grazing
and farming increased. Many of the first roads and
trails were built for mining access. Hardrock, placer,
and dredge mining occurred extensively in the past,
and continues largely on a recreational scale today.

The numerous streamcourses provide water for
domestic and agricultural use. Timber harvest occurs
both on private lands and on National Forest managed
lands within the watershed. Several high mountain
meadows and lower elevation spring range provide
forage for Forest Service permitted cattle grazing.
There is one grazing allotment within the Ishi-Pishi
watershed area, comprising 29,550 acres. Of these,
about 1,370 acres (approximately two percent) are

IQUIL.DIQHI / HIKONNM Frncuctam Anatveie

grazeable. Permitted livestock numbers on this
allotment total fifty cow/calves for a three month
season, from July 15 through October 15.

Recreational use within the landscape is relatively low,
compared to other National Forests in the California
Region that are closer to urban centers. As the more
accessible areas become over-populated, the
importance of this area is increasing. Recreational
experiences in this landscape are unique in that the
number of users are still relatively low. Whitewater
rafting and fishing are important recreational uses for
this area. This segment of the Klamath receives
considerable use from commercial guides for both of
these activities. Forest Service campgrounds,
dispersed recreation sites, access to the Marble
Mountain Wilderness, and livestock packing all occur
within the analysis area. Hunting and fishing occurs
throughout the area. In the winter, the higher
elevations are used for cross country skiing, snow
shoeing, and other snow-play activities.
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Step 2 - Issues And Key Questions

The following nine issues have been identified by the
Analysis Team and District Ranger: AQUATICS:
Hillslope Processes, Riparian Areas, and Aquatic
Dependent Species, TERRESTRIAL; Vegetative
Biodiversity and Terrestrial Wildlife, and HUMAN
DIMENSION; Roads, Commercial Timber Outputs
on Public Lands, Cultural, 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 recom-
mendations are presented in Step 6.

|' ISSUES AND KEY QUESTIONS ]

A €S

HILLSLOPE PROCESSES - Watershed conditions
within the Ishi-Pishi/Ukonom watershed is influenced
by various watershed disturbances in combination
with a large percentage of unstable or easily eroded
land types. Portions of the watershed have high road
densities and have received extensive timber harvest,
while other areas, specifically the Ukonom Creek
drainage, have been adversely impacted by recent
(1987) wildfires. The land types of the watershed
include easily eroded granitic soils and both dormant
and active landslides. This analysis will discuss the
important hydrologic and erosion processes, re-
evaluate cumulative watershed effects, and make
recommendations for future management throughout
the analysis area.

STEP 3 - CURRENT CONDITIONS

1- What are the dominant hydrologic and erosional
characteristics and processes within these water-
sheds, including impacts of the 1997 flood?

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

STEP 4 - REFERENCE CONDITIONS

1- What were historical (pre-Euro-American settle-
ment) and reference erosion rates, and what natural
processes and post-European activities affected
them?

ISHI-PISHI / UKONOM Ecosystem Analysis
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STEP 5 - INTERPRETATION

1- What changes are there between current and
reference/historical runoff and erosion rates and what
causes these changes?

2- What are the hydrologic/erosional concerns in the
analysis area and in each subwatershed? What
management strategies should be used to minimize
impacts from human activities?

3- Which subwatersheds have continued watershed
concerns, when will they be considered recovered,
and how can recovery be promoted?

4- What are the trends for hillslope processes in the
analysis area?

RIPARIAN AREAS - The January, 1997 flood event
had a considerable affect on the Ishi-Pishi/Ukonom
watershed and contributed large amounts of sediment
into analysis area streams. Riparian area distur-
bances, including roads, wildfire, and timber harvest,
may have compounded and contributed to stream
impacts. As a result, instream habitat conditions are
of concern as well as the condition of streamside
vegetation. Minimizing the impacts in riparian areas
from past and future disturbances, including additional
riparian area damage from future wildfires, is also a
concern. Riparian Reserves are a National Forest
land allocation intended to protect riparian areas. This
analysis will discuss current and reference conditions
of riparian areas and delineation and management of
Riparian Reserves. It will also make recommenda-
tions for future management and stabilization of
riparian areas in the watershed.

STEP 3 - CURRENT CONDITIONS
1- What are the current vegetative conditions of the
riparian areas?

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

3- What is the extent of disturbances that are currently
affecting riparian areas and downstream conditions?

4- What are the water quality, quantity, and beneficial
use conditions of streams within the analysis area?
What is the water quality contribution of the Klamath
River within the analysis area?

5- What is the extent of interim Riparian Reserves,

how are they defined, and what is the vegetative
condition within them?

Step 2 - Issues and Key Questions



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

STEP 5 - INTERPRETATION
1- How have Riparian Reserve acreage estimates
evolved from the Forest Plan through this analysis?

2- What are the natural and human causes of change
between historical/reference and current riparian area
conditions, including the impacts of roads and other
disturbances?

3- How do the current riparian habitats compare to
optimum habitats, and how can riparian areas be
protected and/or restored? What poses problems to
stream channel stability and resilience?

4- What are the trends for riparian areas in the
watershed?

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

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

AQUATIC DEPENDENT SPECIES - The analysis
area contains a significant portion of the middle
Klamath River which is the corridor for anadromous
fish species to access habitat both upstream and
downstream. Several of these species are considered
at-risk and are placed on the Federal Endangered
Species list. Other, less studied fish species and
aquatic dependent amphibians and reptiles also utilize
this portion of the Klamath River and its face
drainages. This analysis will describe the current
status of aquatic dependent species, as compared to
historic populations, describe their trends, and
describe 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 salmonid species? What is
the status and role of non-salmonid aquatic dependent
species?

2- What aquatic dependent species are identified as
at-risk?

3- To what extent does Ishi-Pishi and Ukonom
anadromous fish populations contribute to Klamath
River basin fisheries?

STEP 4 - REFERENCE CONDITIONS
1- What were the distributions and population sizes of
aquatic dependent species?

STEP 5 - INTERPRETATION

1- What are the natural and human causes of change
between historical/reference and current species
distribution 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
dependent species in the watershed?

VEGETATIVE BIODIVERSITY - Intensive manage-
ment and fire suppression activities have changed the
character of the vegetation in this landscape from pre-
settlement times. Current concerns center around
remaining late-seral conifer forests, a lack of
vegetative diversity, the amount and condition of
culturally significant vegetation, and an increased risk
of catastrophic wildfire. This analysis will evaluate
current vegetation communities and the current fire
regime to make recommendations on how to maintain
and enhance vegetative diversity and provide an
ecological role for fire in the watershed.

STEP 3 - CURRENT CONDITIONS

1- What are the current vegetation communities found

in the watershed and what is their distribution?
a- What vegetation communities provide
successional habitat?
b- What unique plant species or communities are
found in the watershed (either natural or human
introduced)?

late-

2- What are the current seral stage distributions and
stand densities found in the watershed (including old-
growth)?
a- How much of the watershed is currently late-
successional habitat and where is it located?
b- What areas of the watershed are capable of
supporting late-successional habitat?
¢- Where is the existing dispersal habitat for late-
successional species and where are barriers to
dispersal?

3- What are the disturbance regimes impacting the
vegetation in the analysis area?
a- What are the current risks (potential ignition
sources) found in the analysis area?
b- What are the current fuels and fire behavior
potential in the watershed?

4- What plant communities provide socio-culturally
significant vegetation and where is it located?

STEP 4 - REFERENCE CONDITIONS

1- What was the historic distribution and pattern of
vegetation in the watershed (including late-succes-
sional and dispersal habitats)?
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2- What were the historic disturbance regimes (fire,
insects and disease)?

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-
successional habitats?

2- Where are large areas at risk from catastrophic
disturbance and what areas are important to treat or
protect?

3- What is the desired role of fire in the watershed and
how can fire be incorporated as an ecological
process?
a- How will this affect air quality in and around the
watershed area?

4- What are desired conditions based on vegetation
communities, site classes, and land allocations
(including late-successional habitats and connectiv-

ity)?

5- Is there an adequate amount of socio-culturally
significant vegetation, and what can be done to
maintain and/or enhance this vegetation?

TERRESTRIAL WILDLIFE - This watershed provides
habitat for many wildlife species. These include
Threatened and Endangered Species, Forest Service
Sensitive Species, species of local and cultural
interest, and Survey and Manage Species from the
Forest Plan. The distribution and condition of habitats
for these species can have implications for
management activities in the watershed. This
analysis will evaluate the populations and habitats of
these species and recommend strategies to provide
for them over time.

STEP 3 - CURRENT CONDITIONS
1- For the species identified in this analysis: bald
eagle, peregrine falcon, spotted owl, marbled
murrelet, fisher and marten, Del Norte salamander,
elk, and porcupine;

a- What are the habitat needs?

b- Where is the habitat in the watershed?

¢- How much habitat is in the watershed?

d- What is our current knowledge of the populations

in this watershed?

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

STEP 5 - INTERPRETATION

1- For these wildlife species, what has changed from
historic to present and what have been the agents of
change?

2- What are the future trends for these wildlife
species?

3- What are the desired conditions for these wildlife
species and their habitats?

4- Are there any management implications with
regards to wildlife populations and habitats?

+HUMAN DIMENSION"

ROADS - The original road system was developed to
provide access to private property, area gold mines,
fire suppression, and later extended to timber
extraction. In limited cases, short spurs were created
for recreational river access. An extensive road
system now provides access to many parts of the
watershed for a variety of human uses, e.g., timber
and fire management, recreation, access to
wilderness trailheads, hunting, woodcutting, special
forest product gathering, sightseeing, etc. These
activities are responsible for resource impacts on
streams, riparian areas, and to wildlife. A declining
road ' management budget has decreased road
maintenance. This analysis will identify current road
system uses, impacts, and resource concerns, and
recommend strategies for future transportation system
management; decommissioning, restoration, and
maintenance.

STEP 3 - CURRENT CONDITIONS
1- What are the current conditions and uses of roads
within the watershed?

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 - Significant logging took place in the analysis
area during the 1960s. The timber industry became
the most important element of the local economy.
Until recently, it provided employment for the majority
of people living in adjacent rural communities. Since
little private property exists in Siskiyou County to
provide a tax base, much of the County’s funding
comes from timber revenues. During the '60s, about
90% of the analysis area was available for timber
entry. Since then, an additional 60% has been
designated as reserves for wildlife, watershed, and
other values. The Forest Plan prescribes some level
of sustainable timber harvest on the remaining

—— —
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available 30% using an ecosystem management
approach. Public opinion varies on whether to
manage these lands for timber values as prescribed or
not. This analysis will explore the public's perception
of the timber program and identify opportunities for
collaboration. Using our current understanding of
ecosystem needs, it will predict future timber yields,
refine Forest Plan estimates of available lands, and
make recommendations for timber outputs.

STEP 3 - CURRENT CONDITIONS
1- What are the Forest Plan expectations for timber
products from this watershed?

2- What is the public's perceptions and opinions of the
timber sale program?

STEP 4 - REFERENCE CONDITIONS
1- What timber harvest activities have occurred in the
watershed and where?

STEP 5 - INTERPRETATION
1- How do Forest Plan estimates for capable,
available, and suitable lands compare to those
recommended in this analysis?

2- What future trends affect timber management in the
watershed?

CULTURAL - The Karuk Tribe has an inherent
interest in stewardship and management of the Ishi-
Pishi/lUkonom watershed as the center of their
ancestral territory. Important ceremonial, historic, and
contemporary use areas are located within the
watershed. The southern portion, near the mouth of
the Salmon River, known as the Center of the World
to the Karuk, is strategic to ceremonial and traditional
use. The Karuk are concerned about various
environmental affects on water quality, forests,
erosion, wildlife, plant life, anadromous fisheries,
historic sites, contemporary uses, and ceremonial use.
This analysis will discuss the Karuk tribal perspective
on resource management, identify traditional and
contemporary cultural use areas, and develop
opportunities to incorporate Karuk land practices into
management of the watershed.

Key questions will be listed for each step, but to
maintain clarity of the Cultural discussion, all answers
will be displayed together in Step 5; previous steps will
refer the reader to Step 5.

STEP 3 - CURRENT CONDITIONS

1- What is the Forest Service relationship with the
Karuk Tribe of California?

2- What heritage resources exist within the water-
shed?

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

STEP 5 - INTERPRETATION
1- How has land management after 1850 affected
heritage resources?

2- What is the Karuk Cultural perspective on resource
management in this watershed?

3- What is the Karuk desired condition for the
watershed?

4- How can we integrate the Native American
perspective into watershed management?

HUMAN USES - A variety of human uses occur in
the watershed, both historically and currently, e.g.,
special forest products collection (mushrooms,
firewood, etc.), recreational activities, and residential
use. Use occurs primarily within the Klamath River
corridor. Recreational uses include such things as
river rafting, sightseeing, hiking, camping, fishing, etc.
Local residents find the areas’ natural beauty an
attractive setting for a rural life-style. With ap-
proximately 90% of the watershed National Forest,
local residents have taken a great deal of interest in
public land management activities; a community
interest group has been formed. This analysis will
discuss current uses, explore community interests,
and recommend opportunities that will maintain or
enhance them.

STEP 3 - CURRENT CONDITIONS _
1- What Special Forest Products are utilized in the
watershed?

2- What are the recreational uses in the watershed?

3- What are private land uses and local community
concerns and interests about this watershed?

STEP 4 - REFERENCE CONDITIONS

1- What are the historic human uses and trends in
relation to. Forest Products/Recreation/Community
Interests of the watershed?

STEP 5 - INTERPRETATION

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

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

3- How has community interest/involvement changed
from the past and what is likely to change in the
future?
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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.

HILLSLOPE PROCESSES

Key Questlon 1- What are the dominant hydrologic
and eroslonal characteristics and processes
within these watersheds, including impacts of the
1997 flood?

The hydrologic characteristics of the Ishi-Pishi/
Ukonom analysis area are defined by climate and to-
pography. Most precipitation falls between October
and March; mostly as snow above about 5,000’ el-
evation and as rain below 3,500'. Between 3,500' and
5,000’ is a transitional snow zone where snow typi-
cally accumulates but can be partially or completely
melted by mid-winter rains. Deep snowpacks ac-
cumulate in the higher mountains both east and west
of the Klamath River, although snow accumulations in
the lower elevations along the Klamath River are rare.

Peak stream flows typically occur between November
and March, although sustained high flows can 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 in all but the lowest elevations in the analysis
area but are most common in the transitional snow
zone. Forest openings, roads, or burned areas allow
greater snow accumulations, faster melt rates, and an
increase in flood damage during rain-on-snow storms.
Sustained high flows occur in spring from melting
snowpacks.

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

The erosional characteristics of the watershed are in-
fluenced by rock types and landforms. The geology
and geomorphology of the watershed, like the rest of
the Klamath Mountains, are a complex of intrusions,
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contact and shear zones, large dormant slides, mod-
erate to steep mountain slopes, inner gorges, glacial
deposits, and stream terraces.

Many different rock types and geologic terranes have
been identified in this landscape. Geologic types in-
clude the Rattlesnake Creek terrane, the Galice for-
mation of the Western Jurassic terrane, the Western
Hayfork terrane, the Eastern Hayfork unit of the Saw-
yers Bar terrane, the Wooley Creek batholith, and the
Pony Peak pluton (see Figure 3-1 Simplified Lithology,
contained in the Map Packet located at the end of this
document).

The Western Hayfork terrane is considered hard, com-
petent bedrock; few large, dormant slides, while meta-
morphic rocks in the other terranes are more slide-
prone; containing many large, dormant slides. Units
of ultramafic rock occur in the Rattlesnake Creek ter-
rane and Eastern Hayfork unit. An area of limestone
(about 130 acres) occurs in the Eastern Hayfork unit,
in the Upper Ukonom Creek subwatershed. Figure 3-
2 Subwatersheds and Forest Plan Areas with Water-
shed Concerns, contained in the Map Packet located
at the end of this document, shows subwatershed Lo-
cations in the analysis area. The Wooley Creek
batholith and Pony Peak pluton contain plutonic rocks,
granitoids with compositions ranging from diorite to
granodiorite. For simplicity, the lithology of the water-
shed is combined into five types for this analysis;
granitoid rocks, ultramafic bedrock, competent meta-
morphic bedrock, marble, and slide-prone metamor-
phic bedrock (see Figure 3-1).

The following Table 3-1 Acreage and Percentage of
Bedrock Types by Subwatershed, displays acreage
and percentage of bedrock type by subwatershed, see
Figure 3-2.
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Subwatershed O ; *

The granitoid rock types in these watersheds are com-
posed of granodiorite and diorite. They comprise
about 30,600 acres; 29% of the landscape. The
Wooley Creek batholith is the largest granitoid body,
occurring in the headwaters of Ukonom, Ti, Irving, and
Rogers Creeks. The Pony Peak pluton lies in the
northeast portion of the Ukonom analysis watershed,;
in the Swillup Creek and Thomas/Aubrey subwater-
sheds. Diorite and granodiorite in these granitoid bod-
ies form sandy, easily eroded soil when deeply weath-
ered, typically referred to as granitic soil. Deeply
weathered granitic soil is susceptible to greatly ac-
celerated surface erosion, channel erosion, and shal-
low debris sliding when vegetative and surface cover
is disturbed or removed.

The ultramafic rock types include serpentine and peri-
dotite. In general, the ultramafic sites are poorly veg-
etated due to unique soil geochemistry. The ultrama-
fic type generally supports open stands of Jeffery pine
or mixed conifer. Ultramafic soils are often prone to
deep-seated landsliding. In total, the ultramafic type
comprises about 8,400 acres, eight percent of the wa-
tershed, occurring in bands or as isolated blocks
within predominately metamorphic terranes.

The competent metamorphic bedrock comprises
about 12,700 acres, 12% 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.

Marble, or metamorphosed limestone, occupies about
130 acres in the Upper Ukonom Creek subwatershed.
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Although this is a small portion of the landscape, this
marble body is one of the largest on the Klamath Na-
tional Forest outside of the Marble Rim. Marble is of
particular interest because of its aesthetic value and
tendency to form caves.

Slide-prone metamorphic rock types occupy about
53,800 acres, 51% 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 streams.
Near the river, the terrain is a mix of steep inner
gorges carved by the Klamath River and its tributaries,
and narrow stream terraces and flood plain deposits.
The high elevations in the watershed, mostly east of
the river in the Marble Mountain Wilderness, have un-
dergone glacial scour and deposition during the last
ice age. Several glacial lakes occur in this landscape,
the more well known being Ukonom and One Mile
Lakes. ‘

The geology and geomorphology are combined into
several distinct geomorphic terranes having similar
characteristics. These are active landslides, dormant,
deep-seated landslides, toe zones of dormant land-
slides, granitic mountain slopes, non-granitic moun-
tain slopes, inner gorges, debris basins and glacial till,
moraines, and alluvial terraces. Table 3-2 Percentage
of Geomorphic Terranes by Subwatershed, displays
the percentage of each geomorphic terrane that com-
prise the 15 subwatersheds in the Ishi-Pishi/lUkonom
analysis area. The acreage of geomorphic terranes
are as mapped through September, 1997. It includes
the landslides activated during the 1997 flood but not
the ‘additional unstable lands mapping done for this
analysis. Figure 3-3 Geomorphic Terranes, con-
tained in the Map Packet located at the end of this
document, shows locations of geomorphic terranes.
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Table 3-2 Percenta e of Geomor hic Terranes b Subwatershed
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Active landslides occur as small to large, scattered
patches on slopes throughout the watershed. The
Ishi-Pishi/fUkonom area contains among the greatest
concentrations of active landslides on the Klamath Na-
tional Forest. Active landslides can be one of two ba-
sic forms; shallow debris flows or deep-seated slumps
and earth flows. Shallow debris flows are character-
ized by exposed soil on steep slopes. These are usu-
ally small in area (less than a couple acres) but often
have major downstream effects. Deep-seated slumps
and earth flows are more difficult to recognize, charac-
terized by cracks in the ground and leaning trees
rather than large areas of exposed soil. The deep-
seated slumps and earth 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. '

Most active earthflows are naturally occurring move-
ments of soil. Soils in the earthflows are typically wet
and particularly weak. These weak soils are ex-
tremely sensitive to road cuts and fills and changes in
drainage. Active landslides are very prone to ad-
ditional landsliding given future rainstorms. Several
active slides were reactivated during the winter, 1997
flood. Some very large active landslides occur in this
area, particularly those at Soldier and Mud Creeks
along the Klamath River. The large landslides which
closed Highway 96 near Ti-Bar in 1995 and again in
1998 are reactivations of large, active landslide com-
plexes.

The dormant, deep-seated landslide terrane com-
prises a large portion of the analysis area. This ter-
rane type I1s composed of thick, typically red soils that
have been uplifted and incised by streams and rivers.
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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. Ac-
tive earthflows are found almost exclusively in dor-
mant landslide terrane and are activated during heavy
rainfall years or a wet period of years. Toe zones are
the most unstable portion of dormant landslide terrane
and are typically, though not always, found adjacent to
channels and below gently sloping portions of dormant
landslide terrane. Toe zones are often coincident with
inner gorges, and displayed as inner gorge in Table 3-
2. The extent of toe zone outside of inner gorge is un-
dermapped in the September 1997 geomorphic map-
ping and underrepresented in Table 3-2. Sediment
delivery to streams from dormant landslides can be
high, even if fully vegetated, and can be increased fol-
lowing wildfire, timber harvest, or road construction.

Granitic mountain slopes occur in the headwaters of
Ukonom Creek, including the Panther, Cub and Mc-
Cash Creek drainages, and in the heads of Swillup,
Elliott, Aubrey, Ti, Sandy Bar, Stanshaw, Irving, and
Rogers Creeks. 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.

Steep granitic mountain slopes are generally more
prone to landsliding and erosion than low to moderate
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slope granitic soils. However, low to moderate slope
granitic soils can be deeply weathered, highly dis-
sected, and more prone to landsliding than steeply
sloping areas. Highly dissected granitic soils are not
mapped in the current geomorphic terrane mapping.

Non-granitic mountain slopes are much less sensitive
to disturbance than granitic mountain slopes and less
susceptible to landsliding than dormant landslide ter-
rane. They occur in areas that have not formed deep-
seated landslides due to either rock competence,
slope position, or some other geomorphic factor.

Inner gorges are found along streams in all parts of
the watershed. Three categories of inner gorge are
recognized; inner gorges in unconsolidated soils, in
granitic soils, and in other, more competent soils. All
inner gorges have naturally high debris sliding rates
but unconsolidated inner gorges are the most suscep-
tible to debris sliding, second only to active landslides
in debris sliding rates. Unconsolidated inner gorges
are mostly coincident with toe zones of dormant slides
but are also stream incisions through glacial/terrace
deposits. Granitic inner gorges are those through gra-
nitic soils. They are very sensitive to disturbance with
very high disturbance associated debris slide rates.
Other inner gorges are those through other bedrock
and geomorphic types. They are still considered un-
stable but do not have as great of landsliding rates as
in the unconsolidated or granitic inner gorge types.

Debris Basins are rare in this landscape. The few lo-
cations they are present are in the headwaters of
Rock Creek, and the heads of some tributaries to Ti
and Irving Creeks. Debris basins are more suscep-
tible to landsliding than adjacent mountain slopes.

Glacial deposits are found in the Marble Mountain Wil-
derness, in the headwaters of Ukonom, Ti, Sandy Bar,
and Irving Creeks. Some terrace deposits are found
along the Klamath River. This terrane type is not par-
ticularly 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 gradi-
ent streams lacking bedrock streambeds and banks.
The lower gradient streams can have downcutting,
deposition, or lateral movement. Affects on riparian
condition can be severe, particularly when upstream
landsliding initiates a channel scouring debris torrent.
Stream erosion often consists of redistributing stored
sediment deposited in some past event. Channel ero-
sion may be accelerated by peak flow increases and
removal of protective riparian vegetation.

Roads and timber harvest contribute to accelerated
erosion in the landscape. Roads contribute to in-
creased debris sliding, especially in granitic soils, and
to potentially unstable conditions in dormant landslide
terrane. Road/stream crossings and fillslopes appear
to be primary causes of road-related erosion in-
creases. According to data collected throughout the
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, for specific values
by terrane type. The Salmon River study landslide
rates are based on landsliding during the 1965-1975
time period and includes the effects of several large
(greater than ten years) floods; excludes the 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 road surfaces. Road erosion
is highly variable depending on road template, surfac-
ing, 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
analysis area. :

Roads increase channel erosion by increasing stream
flows during rainfall or snowmelt. Roads decrease
infiltration through compaction and channel water in
roadside ditches or down the road surface, increasing
the amount of water and sediment reaching a channel.
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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.

A roads analysis has been completed for the west-
side of the Klamath National Forest (FEAT 1997), in-
cluding the analysis area. One index used in the
roads analysis was a potential resource impact rating
(resource rating). These ratings are based on the pro-
portions of road segments within stable or unstable
geomorphic types, proportions of roads near streams,
and road density. The ratings are High (roads on un-
stable ground, near streams, and/or in areas with high
road densities), Moderate, or Low. Roughly 66% of
roads evaluated across the west-side have a resource
rating of Moderate while 17% are rated High and 17%
Low. For the analysis area, about 50 miles of road
(including all FS system roads, County and State high-
ways) are rated High, 318 miles are rated Moderate,
and 31 are rated Low. An additional 15.5 miles of
temporary (non-system) or private roads are unrated.

A Travel and Access Management Plan (KNF 1996)
has also been completed for the Ukonom Ranger Dis-
trict. This plan provides some watershed impact
statement for each road segment along with recom-
mendations for future maintenance or closure.

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 to the Salmon Sub-Basin Sedi-
ment Analysis. Other geomorphic terranes range from
1.2 to seven times greater for harvest related rates
compared 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, soil type,
and degree of soil compaction. Timber harvest that
leaves soil cover mostly intact will have little increased
soil erosion compared to harvest and fuel treatment
that highly disturb and compact the soil. Since soil
erosion increases resulting from timber harvest usu-
ally return to background levels within a few years af-
ter final site-prep treatment, the amount of increased
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 and
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soil compaction. As canopy closure is reduced, more
snow accumulates on the forest floor and due to lack
of interception, a higher snowmelt rate occurs than on
fully forested areas, causing increased runoff during
rain-on-snow storms. Also, skid trails result in soil
compaction and can create conditions of decreased
infiltration and increased runoff.

Wildfire has impacted watershed conditions in the
analysis area, especially in the Ukonom Creek drain-
age. The wildfires in 1987 burned much of Ukonom
Creek, in some locations with high intensity. Although
surface erosion has probably returned to pre-1987
rates in burned areas, impacts on landsliding and
channel erosion are still present.

A preliminary study of landslide effects from the 1997
flood has been completed. This study covers much of
the west-side of the Klamath National Forest (see Fig-
ure 3-4 Ongoing 1997 Flood Damage Study, con-
tained in the Map Packet located at the end of this
document). The study shows a similar pattern of in-
creased landslide activity associated with roads, tim-
ber harvest, and wildfire as the Salmon River sedi-
ment study. The number of landslides per unit area
associated with roads is 28 times that of undisturbed
areas. Recent timber harvest (after 1977) and wild-
fire, each show landslide rates about six times that of
undisturbed. A combination of timber harvest and
wildfire on the same site shows landslide rates about
13 times that of undisturbed. Older plantations
(planted before 1977) show landslide rates of 1.5
times undisturbed areas, a considerable recovery over
the younger plantations.

In the Ishi-Pishi/lUkonom area, 48 new landslides were
identified by an air photo inventory. Thirty-six of these
slides occurred in the Ukonom Creek drainage, part of
a band of new slide activity across the northern edge
of the Marble Mountain Wilderness (see Figure 3-5
1997 Flood Damage and Flood Related Landslides,
Contained in the Map Packet located at the end of this
document). All of the Ukonom Creek slides are within
the 1987 wildfire perimeter and most occurred in gra-
nitic soils. In Ukonom Creek, the high and moderate
intensity burns have a higher landslide rate, relative to
burn area, than the low intensity burns. Only two of
these 36 landslides are directly associated with roads,
although several others are close to roads and may be
road related. The 12 landslides outside the Ukonom
Creek drainage are all associated with inner gorges,
mostly unconsolidated inner gorges that overlap with
toe zones of dormant slides. Nine of these 12 slides
are likely associated with roads.

Emergency Relief Federally Owned (ERFO) sites and
altered channels were also studied in the 1997 flood
damage study. In the entire study area, about 51% of
ERFO sites were stream crossing failures, 18% road
related landslides, 14% road fill failures, 8% stream
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undercuts, 6% road cut failures, and 3% other causes.
Forty-six ERFO sites have been identified in the
analysis area. About half are stream crossing failures
with other proportions similar to the larger study area.
Altered channels are those stream channels heavily
impacted by flooding, scour, or deposition as notice-
able on aerial photographs. In the landscape,
Ukonom Creek and several of its tributaries are no-
ticeably altered although most of the other streams
are not noticeably altered from the 1997 flood.

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 Forest Plan identifies
Areas with Watershed Concerns (AWWCs) across the
Klamath National Forest. For this analysis area, the
AWWCs include all of the Ti Creek, Irving Creek, Rog-
ers Creek, and Beans Guich subwatersheds and parts
of the Carter/Kennedy, Upper Rock, Sandy Bar/Stan-
shaw, and Reynolds/Natuket subwatersheds (see Fig-
ure 3-2).

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

The Forest Plan AWWCs determinations are based
upon cumulative watershed effects modeling results
and the condition of stream system and fish habitat in
areas all across the Forest. An AWWC s determina-
tion put restrictions on additional land disturbing activi-
ties, specifically timber harvest, on the National Forest
lands until an analysis of the watershed had been
completed.

The strategy for a watershed scale review of AWWCs
is to reevaluate the subwatersheds overlapping the
Forest Plan AWWCs along with other subwatersheds
needing evaluation. Each watershed analysis exam-
ines the watershed conditions, processes, and func-
tions for all subwatersheds that have some cumulative
watershed effects concerns. The analysis determines
current watershed conditions and discusses recom-
mendations for future management. Determination
through watershed analysis that an area has water-
shed concerns is not a planning decision. The deter-
mination advises managers that a subwatershed may
not meet Aquatic Conservation Strategy (ACS) objec-
tives if additional land disturbance occurs. Future
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analyses will determine the state of recovery for those
areas with cumulative watershed effects concerns.
Factors used to determine AWWCs for the Forest
Plan are the magnitude of watershed disturbances
(roading, timber harvest, and wildfire), watershed sen-
sitivities (includes soil and geomorphic types), riparian
conditions, and quality of aquatic habitat. Riparian
conditions and aquatic habitat are discussed under
the Riparian issue but the other factors are discussed
in this section.

The road density, density of road/stream crossings,
roaded acres, and acres of timber harvest and wildfire
are displayed in Table 3-3 CWE Analysis Subwater-
shed Road Density, Timber Harvest, and Wildfire
Acreage, for each analysis subwatershed. Watershed
disturbances are also displayed in Figure 3-6 Water-
shed Disturbances, contained in the Map Packet lo-
cated at the end of this document. All roads over all
ownerships are included in road density calculations,
excepting those not identified on air photos. The
road/stream crossing are based on an overlay of the
roads and stream coverage used for this analysis.
The stream coverage is described in the Riparian is-
sue. Based on these two coverages, there are a total
of 484 road/stream crossings in the analysis area.
Roaded acres are based on road prism width, and
vary depending upon road conditions. For this analy-
sis, double lane roads (Highway 96 primarily) are as-
sumed to be 28' wide. On low sloping ground (less
than 35% slope), double lane road prisms, including
cut and fill slopes, are assumed to be 33’ wide. On
steep ground (greater than 35% slope), double lane
road prisms are assumed to be 70" wide. Most roads
in the analysis area are single lane, assumed 16’ wide
with a 20’ road prism width on low sloping ground and
40’ road prism width on steep ground.

The timber harvest acreage reported includes the in-
tensive harvest (regeneration harvested, currently
plantations) in the Ishi-Pishi/lUkonom Managed Stand
Layer. Wildfire acreage is from the burn intensity
mapping of the 1987 fires and 1994 Dillon Fire. Mod-
erate and high intensity acreage is reported for each
of these fire periods. Most wildfire acreage reported in
Table 3-3 data are from the 1987 fires with the Dillon
Fire a small contributor in the Swillup and Upper Rock
subwatersheds. In Table 3-3, harvest is grouped into
two categories, 1978 to present and 1958 to 1977.
Generally, recovery becomes significant after.about
twenty years and nearly recovered after forty years.
In the analysis area, the oldest plantations originated
in 1959. Older fires, previous to 1987, are considered
recovered in this analysis. Younger disturbances
mask older disturbances over the same area and
roaded acres mask all other disturbances; assuring
areas are not double counted. For example, areas
burned in the 1987 fires, then salvaged and planted,
are not counted as wildfire acreage but are counted as
1978 to present intensive timber harvest.
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Watershed sensitivity indices are used in watershed
modeling discussed in Step 5-Interpretation, and ex-
plained in Appendix B. The indices include potential
impacts to beneficial uses, channel sensitivity, soil
erodibility, hydrologic response, and slope sensitivity
(see Table 3-4 Subwatershed Sensitivities). The indi-
ces are based on the characteristics of the subwater-
sheds. For example, a subwatershed with a large pro-
portion of unstable lands will rate a large value for the
slope sensitivity parameter. The riparian conditions
and aquatic habitat are discussed under the Riparian
issue in this document and integrated into the water-
shed condition determination in Step 5.

Soft Stope
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RIPARIAN AREAS
Key Question 1- What are the current vegetative

conditions of the riparian areas?

The physical structure of streams plays a primary role
in determining the suitability of aquatic habitats.
Structural elements are created through interactions
between natural geomorphic features, sediments,
woody material and the power of flowing water.
These elements give rise to a variety of habitat
attributes that are used by various life stages of
aquatic dependent species. Habitat attributes include
substrate composition, shade, dimension and number
of pools (slow water habitats) versus runs, and riffles
(fast water habitats), and other parameters that are
measured or visually estimated. The condition of
some of the primary attributes of aquatic habitats in
Ishi-Pishi/Ukonom area streams are discussed below
and compared to reference values in Step 5.

Stream habitat and riparian surveys have been widely
used to describe and quantify the physical characteris-
tics and biota of streams. Stream surveys in the Ishi-
Pishi/Ukonom assessment area began as spot checks
in the 1930s and became more comprehensive and
quantitative through time. Many of the larger streams,
generally second to fourth order, have been surveyed
in the 1980s and 1990s. This information has been
used for assessing the existing condition of aquatic
species habitat. Smaller zero to first order streams
have not been surveyed. Figure 3-9 Habitat
Inventory Reaches, displays locations of surveyed
streams used in this analysis, contained in the Map
Packet located at the end of this document.

The New Years Flood of 1996/97 caused high flows ‘n
most streams in the assessment area. These flows
may have changed some of the stream habitat
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parameters recorded in earlier surveys and reported in
this analysis. However, the survey data is still useful
for portraying stream habitat conditions. Primary
components of aquatic habitats included in this
analysis are pool frequency - the ratio of pools (slow
water) to runs and riffles (fast water), maximum pool
depth, canopy cover (shade), instream cover, large
woody debris, and substrate composition. Table 3-5
Fish Habitat Parameters displays values of primary
habitat components for surveyed streams. More
detailed quantitative and qualitative information on
streams in the assessment area can be found in

information for 21 streams is presented in table form.
Information for the other seven named streams is
presented as narrative summaries because not
enough quantitative information was available to
complete tables for these streams.

Key Question 2- What are the current stream chan-

nel characteristics and aquatic species habitat
conditions?

Analysis area stream information is presented in Table
3-5 Fish Habitat Parameters.

Appendix C - Aquatic Habitat. Quantitative
i ’(
wid
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Key Question 3- What is the extent of distur-
bances that are currently affecting riparlan areas
and downstream conditions?

Road construction, timber harvest, and direct removal
of trees and wood from streams and riparian areas
constitute the primary human activities affecting Ishi-
Pishi/Ukonom streams. These disturbances result in
changes to soil compaction, topography, and
vegetation, which in turn affect stream and riparian
area processes including peak and base flows, water
temperature, channel form, sediment regime and
streamside vegetation (see Step 3 Hillslope Proces-
ses, Key Question 1). The mechanisms of how human
disturbance within the Ishi-Pishi/Ukonom area can
alter characteristics of watershed function and
ultimately impact aquatic habitat is discussed below:

Land management activities disrupt natural hydrologic
processes and can alter the routing of water through a
given area. Characteristics of water runoff having the
greatest influence on aquatic habitats are; the
frequency and magnitude of peak flows which may
scour, downcut, or widen the stream channel, and low
base flows which restrict fish migration and reduce
available habitat.

Ground compaction caused by road constructing and
timber harvest can reduce soil porosity and water
infiltration, therefore, increasing overland flow and rate
of run-off. Road surfaces and cut slopes intercept and
concentrate surface flow increasing water transport
rates. This in turn increases delivery rates to streams,
increasing peak flows. Ishi-Pishi subwatersheds have
road densities ranging from 2.3 to 4.3 miles of road
per square mile of watershed and an overall road
density of 3.2 miles of road per square mile of land.
The road density is generally less in Ukonom
subwatersheds ranging from zero to 2.0 miles of road
per square mile of watershed and an overall density of
1.2 miles of road per square mile of land. Table 3-3
CWE Analysis Subwatershed Road Density, Timber
Harvest, and Wildfire Acreage, displays road density
levels by subwatershed. The exact peak flow
increase resulting from roads is not known, however,
road densities approaching or exceeding 4 miles of
road per square mile of watershed alter hydrological
processes and will cause noticeable downstream
impacts. Ti, Sandy Bar/Stanshaw, and Rogers
subwatersheds are at these critical road densities.

Increased efficiency of drainage resulting from soil
compaction, road building, and other forest
management activities can result in less water
infiltration into soils and less groundwater storage.
Although tree harvest can decrease water demands
from soils due to decreased evapotranspiration for a
period of time, vegetation or plantations in older
harvest units may deplete ground water faster than
the original forest vegetation, particularly if coniferous
vegetation is replaced by hardwood-dominated stands
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(Spence et al 1996). Some of the Ishi-Pishi
watersheds have large acreages of old timber units,
most of which are now plantations but other areas are
dominated by brush and hardwoods. These old
harvest units in conjunction with high road densities
and compacted ground can cause decreased
baseflows in summer.

The degree of stream heating and cooling is affected
by changes in stream discharge. Management
activities that cause higher rates of runoff and lower
rates of groundwater infiltration decrease streamflows
during the low flow season, thereby allowing greater
heating of the water and higher summer water
temperatures.

The direct removal of trees and large woody material
from stream channels and riparian areas can cause
changes in vegetation communities and the amount
and composition of down wood within the channel.
Removal of wood has occurred in several ways within
the assessment area. Past timber sales occurred
close to stream channels. Large woody material
within stream channels, thought to be an impediment
to fish migration, was removed. Trees and downed
wood has been removed during road and stream

" crossing construction. Loss of wood in stream and

riparian areas decreases habitat diversity and
complexity and alters sediment composition and
routing.

Sediment transported from upland areas into stream
channels determines the nature and quality of
salmonid habitats in streams, rivers, and estuaries.
The magnitude, locations, and frequency of sediment
delivery to streams is highly dependent upon climate,
local topography, soil type, soil saturation, vegetative
and other organic matter cover, and degree of upslope
disturbance. Human activities, through alteration of
soil structure, slope mass balance, vegetation, and
hydrology, can significantly alter the delivery of fine
and course sediment to streams, thereby affecting
salmonid habitats. Hillslope and soil disturbance from
logging, roading, and fire suppression activities can
cause chronic erosion of upper tributary streams,
hillslopes, landings, and roads resulting in increased
sedimentation to stream courses below. Unstable
road and landing fill, and fill washed out of stream
crossings due to culvert failure also contributes to
elevated sediment loads that must be moved through
the stream channel. The highest increases in
sedimentation rates from management activities
occurs where ground disturbance has occurred on
unstable terrains, primarily active landslides,
toezones, inner gorges, and decomposed granite.

The degree to which human modification of distur-
bance regimes has affected assessment area streams
depends largely on the extent of the disturbance in
each subwatershed and the sensitivity of the land that
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has been disturbed. For instance, the watersheds of
Ti, Sandy Bar, Irving, Rogers, Reynolds, and Halver-
son Creeks have had significant timber harvest, have
high road densities, many stream crossings, and large
areas of deep red soils formed in dormant landslide
deposits. Disturbance regimes in these streams may
be significantly altered as compared to streams such
as Ukonom and Swillup that have overall low road
densities, few stream crossings, lower levels of timber
harvest, and less activity on unstable ground.

Key Question 4- What are the water quality, quan-
tity, and beneficial use conditions of streams
within the analysis area? What is the water qual-
ity contribution to the Klamath River within the

analysisarea?
The Ishi-Pishi/Ukonom assessment area is slightly
over 3% of the land area in the Klamath Basin. The
105,000 acres of this analysis area are rainfall
dominated and receive some of the highest annual
precipitation found within the Klamath Basin.
Streamflows and the maintenance of cool water during
the hot dry season is maintained primarily by
groundwater inputs. Large areas of dormant
landslide terrain, typically composed of deep red soils,
function as a sponge in storing and slowly releasing
large quantities of water. Most of the subwater-
sheds in the assessment area generally have streams
that flow dependably all year long, with relatively high
baseflows and good to excellent water quality. Most
named creeks in the analysis area support fish in their
lower reaches before the channel gradient gets too
high and upstream passage becomes restricted by
waterfalls or debris jams in constricted channels.

KLAMATH RIVER WATER QUALITY

In most rivers, water quality decreases steadily as it
flows downstream. Many parameters of water quality
in the Klamath River are maintained or actually
improved as the river flows downstream of Seiad
Valley and is diluted by cool high quality water from
numerous tributaries.

Water originating from the upper Klamath Basin and
the Shasta and Scott valleys is often of poor quality in
summer because of agricultural water diversions,
pollution from agricultural runoff (animal wastes,
fertilizers, pesticides, herbicides), impoundment
behind dams, and industrial discharge. This
sometimes results in increased water temperature,
depletion of dissolved oxygen, increases in toxic
substances (such as ammonia and phosphorus), and
other factors that can make the river environment
intolerable for salmon, steelhead, and other species.
Pure cool water from Ishi-Pishi/lUkonom subwater-
sheds is important, and may be critical, in maintaining
water quality in the Klamath River and providing
thermal refugia for fish.
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Water temperatures in the mid- and lower-Klamath
River approach 80°F in some summers, and
occasional fish kills are reported. For salmonids,
temperatures above 72°F begin to cause stress,
cessation of growth, and increased susceptibility to
diseases. In the summer of 1997 the Klamath River
was very warm. A maximum temperature of 81°F was
recorded in the Klamath River approximately five
miles downriver of Happy Camp. Widespread fish kills
occurred concurrently with high water temperatures
from Seiad Valley to Weitchpec. The epizootic that
occurred involved chinook salmon, steelhead trout,
suckers, and sculpins. The pathogens were several
species of parasitic snails and/or various bacteria.
The commonality between pathogens was that all
were commonly found organisms in freshwater that
are normally benign except when water quality is poor,
particularly when water temperatures are high. Fish
pathologist Gary Hendrickson of Oregon State
University examined fish mortalities from the Klamath
River in summer 1997 and had these comments in his
report:

"Based on my experience, | would speculate (and it is only
speculation) that fish in the Klamath River are being stressed,
probably by poor water quality. The most likely problems are
high temperatures, low flows, low dissolved oxygen, and high
ammonia. Fish of course try to maintain homeostasis [intemal
balance]). More stress means that more energy is required to
maintain homeostasis. This energy is attained by ‘shorting' other
requirements, including the immune system. Consequently,
ubiquitous bugs can become a problem. Unfortunately, these
water quality parameters also favor completion of certain parasite
life cycles which only exacerbates the problem.”

The New Years Flood of 1996/1997 that hit the mid-
Klamath region ripped out trees and widened stream
channels which likely contributed to the excessive
heating of the Klamath River witnessed in Summer
1997. Highest intensity of flooding was centered
upstream of the Klamath River mainstem section
which passes through the assessment area. Many
streams near Happy Camp and upriver from there
were heavily impacted. Much of the damage -
channel scouring, channel widening, and loss of
riparian vegetation - resulted from large quantities of
sediment that was delivered to stream channels by the
floodwaters. Rearrangement of stream channels by
flood waters elevated many streams temperature
regimes. This has changed the ability of up-river
tributaries to cool the Klamath River water in summer,
and probably will continue to do so for several more
years. For this reason, Ishi-Pishi/Ukonom streams are
even more crucial for providing high quality, cool water
to the Klamath River in summer.

The entire Klamath River, particularly the lowest
reach, is suffering from cumulative effects which may
be leading to reduced survival of juvenile salmonids
(Kier and Associates 1990). Elevated erosion and
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sedimentation rates in the tributaries and along the
Klamath River corridor contribute to large-scale
problems in the mainstem and estuary. Decreased
depth in the Klamath River reduces the cold water
strata along the river bottom, where fish may take
refuge when temperatures are high. Indian fishermen
and resort owners have noted that pools in the lower
Klamath River and estuary have filled in considerably
since the early 1970s. Decreased depth in the
estuary results in reduced habitat and may change
fresh and salt water mixing patterns. Wedges of
relatively heavy salt water can form only with sufficient
depth in the estuary. These wedges can host entire
communities of aquatic organisms that may be an
important food source and that may affect ocean
survival of salmonids.

Key Question 5- What is the exte=nt of Interim Ri-
parian Reserves, how are they defined, and what

Is the vegetative condition within them?

Riparian Reserves are a land allocation applicable to
National Forest lands and defined in the Forest Plan.
As mapped in this stage of the analysis, Riparian Re-
serves include the geomorphic types of active land-
slides, inner gorges, and toe zones of dormant slides.
They also include the extent of water bodies and wet-
lands, 340’ buffers (two site potential tree heights for
this area) on each side of fish-bearing streams and
around lakes and natural ponds, 170’ buffers (one site
potential tree height) on each side of non fish-bearing
perennial streams, around wetlands greater than one
acre, and on each side of intermittent streams. The
geomorphic types are as mapped on the geomorphic
terranes coverage, update version September, 1997.
The lakes, ponds, and wetlands used for 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, assuming a
stream begins with twenty acres of accumulation.

The Riparian Reserve mapping used at this stage of
the analysis depends on the interim Riparian Reserve
guidelines in the Forest Plan and the unstable land
and water feature mapping available when this analy-
sis began. The geomorphic and stream mapping is
not perfect; updates are required for project level
analysis. Step 5 of this analysis will discuss the prob-
able extent of Riparian Reserves not yet mapped at
this stage.

The extent of lands currently mapped as Riparian Re-
serves, including all land allocations and private lands,
are displayed in Figure 3-7 Pre-Analysis Riparian Re-
serve Components, contained in the Map Packet lo-
cated at the end of this document. In total, about
33,000 acres are mapped as Riparian Reserves in the
watershed. Excluding those riparian areas on private
lands or within National Forest Wilderness, LSR, Spe-
cial Habitat, or Special Management land allocations;
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Riparian Reserves include about 14,000 acres. Ripar-
ian Reserve types are displayed in order of prece-
dence with active slides masking inner gorges which
mask toe zones. All unstable land types mask buffers
on streams, lakes, or wetlands. Using this order of
precedence, about nine percent of the interim Riparian
Reserve is active landslides, 53% is inner gorge, eight
percent is toe zone, and 30% is buffers on water bod-
ies.

Vegetation within the interim Riparian Reserves is
characterized using the Ecological Unit Inventory
(EUI) for the area. The EUI contains detailed informa-
tion on vegetation seral stage, canopy closure, tree
species present, soil types, Potential Natural Vegeta-
tion (PNV), and several other attributes over the
mapped area (refer to Appendix D - EUI Defined).
The existing vegetation for the analysis area is con-
structed from the Potential Natural Vegetation (PNV),
primary and secondary species (see Vegetative Biodi-
versity issue for more details). Vegetation in the Ri-
parian Reserves is described using the existing veg-
etation.

The existing vegetation in the analysis area has been
divided into 11 distinct types. To describe Riparian
Reserves vegetation, the types -are regrouped as
mixed conifer/hardwood stands on good site, mixed
hardwood/conifer stands on harsh site, and
riparian/meadow types. The good sites, mixed
conifer/hardwood include the existing vegetation types
of Douglas-fir, Douglas-fir/tanoak, Douglas-fir/tanoak/
liveoak, Douglas-fir/white fir, white firrhardwood, and
true fir. Good sites are capable of supporting dense
stands of trees that provide shade to streams and
sources of large woody material. Without intensive
disturbance (such as high intensity wildfire or timber
harvest), these sites should be dense (greater than
60% tree cover) and dominated by late-seral stages
(mid-mature to old-growth).

Other mixed conifer stands are on harsher sites and
may not be capable of growing dense stands of large
trees. These existing vegetation types include
Douglas-fir/live oak, ultramafic mixed conifer, and sub-
alpine conifer. Other sites contain riparian or meadow
vegetation communities. These are the montane
meadow and riparian tree existing vegetation types. A
compilation of these vegetation types in the mapped
Riparian Reserves is displayed in Table 3-6 Vegeta-
tion Classification in Mapped Riparian Reserves, and
Figure 3-8 Riparian Reserve Vegetation (using Pre-
analysis Riparian Reserve Boundary), contained in
the Map Packet located at the end of this document.
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AQUATIC DEPENDENT SPECIES

Key Question 1- What is the distribution and
population size of anadromous and resident
salmonid species? What is the status and role of

hon-salmonid aquatic dependent specles?
The analysis area provides approximately 43 miles of
anadromous habitat for fall and spring run chinook
salmon, winter and summer run steelhead, winter
coho salmon, and Pacific lamprey. There are
approximately 45 additional miles of habitat provided
for other native fish species including rainbow trout,
speckled dace, Klamath small scaled sucker, marbled
sculpin, and Pacific brook lamprey. Non-native
species including American shad, brown bullhead,
green sunfish and yellow perch have been observed
in portions of the Klamath River while brook trout
occupy approximately 11 miles of habitat (see Figure
3-10 Fish Species- Range, 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
species in the watershed are listed in Table 3-7 Adult
Fish Species.

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

Within the last five years, the spawning population of

chinook salmon has ranged from 43,500 to 190,700
fish (PFMC 1998). Severe fluctuations in populations
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have been occurring since 1955. Overall, coho and
steelhead populations are believed to be following the
same trends (CH2MHill 1985). Chart 3-1 Klamath
River Basin Chinook Escapement, shown below,
displays the population trend of chinook salmon in the
Klamath River basin from 1978 to the present.

Chart 3-1 Klamath River Basin Chinook
Escapement
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Source: Pacific Fishery Management Council

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

The Klamath Mountain Province Evolutionarily
Significant Unit (ESU) of Steelhead, including both the
summer and winter run, have been proposed for
Threatened 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
lamprey and Western pond turtles are both State of
California species of special concern. Eastern pond
turtles are also Regional Forester-designated
sensitive species.

Key Question 3- To what extent does Ishi-Pishi
and Ukonom anadromous fish populations
contribute to Klamath River basin fisheries?

From information gathered during stream surveys
anadromous populations are found only in the lowest
reaches of Ukonom, Coon, Swillup, Ti, Rock, Sandy
Bar, Stanshaw, Irving, Rogers and Reynolds Creeks.

The smaller, steep, bedrock dominated, stream
systems found within the analysis area are generally
more suited to resident trout populations than to
anadromous species. However, these streams are
important to anadromous populations because of the
high quality, cool water they provide to the Klamath
River system.
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VEGETATIVE BIODIVERSITY

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

In order to describe the current vegetation in the
analysis area, an accurate representation of the exist-
ing vegetation is needed. For this analysis area, an
Ecological Unit Inventory (EUI) has been completed
(for more in-depth discussion of the EUI mapping pro-
cess used on the Klamath National Forest refer to Ap-
pendix D - EUI Defined). The EUI provides current
information on seral stage, conifer size, hardwood
size, tree cover, primary species, secondary species,
and ecological vegetation series and sub-series. In-
formation on soils and geomorphology is also incorpo-
rated into the EUI.

Working together with Forest Ecologists, District Silvi-
culturists, and members of the analysis team, the EUI
information was combined into eleven vegetation com-
munities to represent the existing vegetation patterns
within the analysis area, see Figure 3-11 Existing Veg-
etation Based on EUI, contained in the Map Packet
located at the end of this document. Table 3-8 Acre-
age and Percentage by Vegetation Community, identi-
fies the acreage within each of these communities and
the percentage of the analysis area occupied by each.

The Subalpine Conifer Community is found at the
highest elevations of the analysis area, with most
found at the headwaters of Ukonom Creek in the
Marble Mountain Wilderness area. The largest blocks
are found around McCash Lake and No Mans Moun-
tain. The subalpine forest is characterized by glaci-
ated slopes with thin soils and abundant moisture.
Nearly barren slopes are common although a variety
of high elevation species are found scattered in the
community. The harsh sites and short growing sea-
son often limits conifer size and density. The principal
overstory species are red fir, mountain hemlock,
Brewer spruce and white fir. The understory can con-
sist of oceanspray, Drummond pasque flower, pine-
mat manzanita, and quill-leaved lewisia. Table 3-9
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Subalpine Conifer Seral Stages, displays acreage and
percentage of community for each seral stage.

Table 3-9 Subal ine Conifer Seral Sta es
¢ un

The True Fir Community is found on good sites at
high elevations (typically above 5,500°) in the analysis
area. Most of the true fir is found in a band from Irving
Mountain to Ukonom Lake, with some found in the
southwest part of the analysis area near the head of
Beans Gulch. White fir and red fir dominate and are
maintained with high densities. Small amounts of
Brewer spruce, mountain hemlock, Douglas-fir, west-
ern white pine and incense-cedar are also found in
this type. Table 3-10 True Fir Seral Stages, displays
acreage and percentage of community for each seral
stage.

The Douglas-Fir/White Fir Mixed Conifer Com-
munity is in a transition zone between the true fir and
the conifer/hardwood communities. This community is
typically found above 4,000 feet. It lies along both the
west and east edges of the analysis area. Douglas-fir
and white fir are the most common conifer species
with ponderosa pine, incense-cedar, and sugar pine
also found in this community. Some hardwoods, in-
cluding black oak, pacific madrone, and giant chinqua-
pin are also found. Stands in the mid-mature and
late/mature/old-growth-seral stages are moderately
dense with 37% very dense (80-100% canopy clo-
sure). Table 3-11 Douglas-Fir/White Fir Mixed Conifer
Seral Stages, displays acreage and percentage of
community for each seral stage.

The Douglas-Fir/White Fir/Hardwood Community is
found on very good sites high on the slope; some of

‘the better growing sites in the area. Mostly found in

the southeast portion of the analysis area (Rodgers
and Irving Creek drainages). White fir and giant chin-
quapin are the dominant species, with Douglas-fir,
black oak and tanoak also found here. This
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community is a transition from the conifer dominated
communities at higher elevations and the conifer hard-
wood, mixed evergreen forests at lower elevations.
Mid-mature and late-mature/old-growth seral-stages in
this community are very dense, with 85% having 80-
100% canopy closure. Table 3-12 Douglas-Fir/White
Fir/Hardwood Seral Stages, displays acreage and per-
centage of community for each seral stage.

The Douglas-Fir Community is one of the most var-
ied communities. In some places it is a transition from
the mixed conifer to the Douglas-fir'tanoak and in
other places it is primarily Douglas-fir and deciduous
hardwoods (black oak and Oregon white oak). The
one constant is that Douglas-fir is the dominant tree
species. Deciduous hardwoods are not common in
the analysis area but provide important wildlife habi-
tats, and materials and products for American Indians.
In the mid/mature and late/mature/old-growth seral-
stages 37% are at 80-100% crown closure. Table 3-
13 Douglas-Fir Seral Stages, displays acreage and
percent of community for each seral stage.

The Douglas-Fir/Tanoak Community is the domi-
nant community in the analysis area, covering over
40% of the area. Douglas-fir usually dominates the
overstory with tanoak found in the understory and fill-
ing gaps in the fir dominated overstory. The relative
amounts of Douglas-fir and tanoak are variable de-
pending on past management, fire history, and aspect
with Douglas-fir being more dominant on north slopes.
There is a wide variety of species that occur in this
community. Associated conifer species include; pon-
derosa pine, sugar pine, white fir, and incense cedar.
Hardwoods associated with this community include
alder, bigleaf maple, black oak, white oak, California
laurel, giant chinquapin, and pacific madrone. This
community is found on very good sites and 83% of the
mid-mature and late-mature/old-growth are at 80-
100% crown closure. Table 3-14 Douglas-Fir/Tanoak
Seral Stages, displays acreage and percentage of
community for each seral stage.

Table 3-14 Dou las-Fir'Tanoak Seral Sta es
m

The Douglas-Fir/Tanoak/Live Oak Community is
found on somewhat harsher sites than the Douglas-
firtanoak community and is most often found on south
and west aspects. Douglas-fir is the dominant conifer,
found mostly on the lower slope paositions. Other coni-
fers including ponderosa pine and sugar pine and
other hardwoods, including black oak and madrone
are also found in this vegetation community. Live oak
dominates the harsher sites (dry and rocky) in the
community. Even though this community is found on
harsher sites in the analysis area, densities in the mid-
mature and late-mature/old-growth are also high with
71% having crown closure of 80-100%. Table 3-15
Douglas-Fir/Tanoak/Live Oak Seral Stages, displays
acreage and percentage of community for each seral
stage.

The Douglas-Fir/Live Oak Community is found on
steep warm rocky sites. It is characterized by a high
cover of canyon live oak both in the overstory and the
understory. On slightly better sites pacific madrone
occurs, and conifers (usually Douglas-fir) can be
found scattered on better sites within the community.
Table 3-16 Douglas-Fir/Live Oak Seral Stages, dis-
plays acreage and percentage of community for each
seral stage.

The Ultramafic Mixed Conifer Community consists
of vegetation adapted to Ultramafic soils. This ‘s a
mid-elevation community found on warm open sites
on serpentine soils. These soil conditions limit growth
density and plant species. Among the conifers Jeffrey
Pine is the most adaptable, with Douglas-fir and
incense-cedar also found here. The understory is of-
ten dominated by grass, primarily California fescue;
ceanothus species are the most common shrubs.
Many rare plants are endemic to these ultramafic soil
types. Table 3-17 Ultramafic Mixed Conifer Seral
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Stages, displays acreage and percentage of com-
munity for each seral stage.

Table 3-17 Ultramafic Mixed Conifer Seral Sta es
I @

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 Riparian Shrub Community is found along the
Klamath River, major tributaries, which include Rock
Creek and Swillup Creek drainages, and wet seeps
and slumps. Along the Klamath River the primary
plant species is willow and in the other areas alder
and big leaf maple dominate. Conifers are not com-
mon, with Douglas-fir the most prevalent. Most of this
community is in younger seral stages, which is mostly
due past floods and landslides. Table 3-18 Riparian
Shrub Seral Stages, displays acreage and percentage
of community for each seral stage.

Key Question 1a- What vegetation communities
Erovide late-successional habitat?

Not all ve vegetation communities in the analysis area
are capable of providing the habitat characteristics
that late-successional wildlife species need. One of
the criteria used in delineating the vegetation com-
munities was the ability in providing late-successional
habitat. Based on an analysis of the structural charac-
teristics found in the various vegetation communities,
these communities were determined to be capable of
providing late-successional habitat: true fir, Douglas-
fir'white fir, Douglas-fir/white fir’/hardwood, Douglas-fir,
Douglas-fir'tanoak, and Douglas-fir/tanocak/live oak.
Altogether, these communities add up to 88,760 acres
(84% of the watershed). For more information on late-
successional habitat see the spotted owl discussion in
the Terrestrial Wildlife section.
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Key Questlon 1b- What unique plant species or
communities are found in the watershed? (either

natural or human Introduced)?

Plants listed as Sensitive that are found in the analysis
area include Howell's lewisia, Heckner's lewisia, pale
yellow stonecrop, and marble mountain campion.
Survey and Manage species include clustered lady
slipper and mountain lady slipper (contact KNF Forest
Botanist for further information regarding sensitive
plants).

There is a population of Brewer spruce in the analysis
area near Rock Creek Butte. Much of this population
has been designated as a Research Natural Area.
Brewer spruce is a conifer endemic to the Klamath
Mountains, found in localized disjunct populations and
often is an indicator of cold and wet environments.
Preferred habitat is steep northfacing slopes, rocky
ridges, cold hollows and dry talus and moraines.
Brewer spruce has a wide range of habitat adapt-
ability, but is restricted to less fertile soils because of
competition from other conifers. Brewer spruce is
very shade tolerant and regenerates well under dense
stands. Regeneration is not as good under open con-
ditions. Brewer spruce is not fire resistant, the thin
bark and shallow roots make it very susceptible to
damage even with low intensity fires. The sensitivity
to fire is a primary factor in limiting the range.

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

tershed (including old-growth)?
The following Table 3-19 Acreage and Percentage
Seral Stage and Stand Density by Vegetation Type,
displays acreage and percentage of seral stage by
vegetation community and percent average density of
total tree cover.
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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
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as mid/mature. Table 3-20 Seral Stage Classification,
shows size classes for each seral stage.

Intense timber harvest has had an effect on almost all
of the vegetation communities in the analysis area.
The seral-stage distribution in many of the vegetation
communities has been altered by regeneration har-
vesting. This has been particularly noticeable in
Douglas-fir'white fir, Douglas-fir/white fir/hardwood,
Douglas-fir, and the Douglas-firtanoak communities.
These vegetation communities are often on deep fer-
tile soils, and have some of the best conifer growth
rates. Large conifers with good distribution were com-
mon in these communities, making them the most
valuable for timber harvest. Table 3-21 Acres of Plan-
tations by Vegetation Community, shows the distribu-
tion of plantations.

o

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." Ishi-
Pishi/lUkonom, a fifth field watershed, currently con-
tains 35,650 acres of the LM/OG seral stages, or 34%
of the 105,500 acre watershed. The distribution of
LM/OG stands in Ishi-Pishi/lUkonom is displayed in
Figure 3-12 Late/Mature and Old-Growth Stands,
contained in the Map Packet located at the end of this
document, and management implications are dis-
cussed in Step 5. Table 3-22 Acres of Old-Growth by
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Vegetation Community, shows the distribution of old-
growth.

Key Question 2a- How much of the watershed is
currently late-successional habitat and where is it
located?

The Forest definition 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 Late-
Mature/Old-Growth seral stages), total tree cover
greater than 60%, and at elevations less than 6,000
feet. The EUI sort of this criteria shows 46,630 acres
of suitable spotted owl nesting/roosting late-
successional habitat in the watershed. See Figure 3-
13 Suitable Northern Spotted Owl Habitat, contained
in the Map Packet located at the end of this docu-
ment).

Spotted owl 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 29,720 acres of dispersal habitat in the
watershed. For the distribution of dispersal habitat,
see Figure 3-13. These numbers indicate that 44% of
the analysis area is currently suitable nesting/roosting
habitat and 28% is dispersal habitat.

Key Questicsz- What areas of the watershed are

capable of supporting late-successional habitat?
There are few portions of the analysis area that are
not capable of supporting late-successional habitat.
The dry southwest aspects in the south and west
parts of the analysis area, and the harsh ultramafic
sites are the largest areas of incapable ground. The
map of the vegetation communities can be used to
show the general patterns of areas capable of sup-
porting late-successional habitat. Except for small ar-
eas of rock outcrop and areas of poor soils, the

following vegetation communities are all capable of
supporting late-successional habitat; true fir, Douglas-
firwhite fir mixed conifer, Douglas-fir'white
firhardwood, Douglas-fir, Douglas-fieftanoak, and
Douglas-fir/tanoak/live oak. These communities cover
84% of the analysis area. See Figure 3-11 Existing
Vegetation Based on EUI, contained in the Map
Packet located at the end of this document, for the
distribution of the vegetation communities that can
support late-successional habitat.

Key Question 2c- Where is the existing dispersal
habitat for late-successional species and where
are barriers to dispersal?

Dispersal habitat is found throughout of analysis area,
see Figure 3-13. For wide ranging species such as
the spotted owl there are no identifiable barriers in the
analysis area. For smaller species such as amphib-
ians and reptiles dependent on microclimates associ-
ated with late-successional habitat, the hot dry south-
west slopes, wide roads, and possibly the Klamath
River can be barriers to dispersal.

Key Question 3- What are the disturbance re-
gimes impacting the vegetation in the analysis
area?

The fire regime is the most widespread and the largest
disturbance regime effecting the analysis area. Light-
ning fires are ignited in the watershed nearly every fire
season. Fires occurring in the area effect the vegeta-
tion communities with a variety of severities. The
more infrequent the fire return interval, the greater the
potential severity to the vegetation. Effects found
within large fires include areas of high, moderate and
low severity. The amounts of each depend on condi-
tions existing at the time of the fire occurrence.
Weather conditions, available fuels, and topography
being the deciding conditions for severity of fire. An
aggressive fire suppression response has been affec-

“tive since approximately 1920. Most fires have been

contained within small areas (less than one acre) but
on occasion, the number of starts overwhelms the
suppression forces and large fires are the result. The
most recent example for the analysis area occurred in
1987 when 18,900 acres of the watershed (mostly
within the Ukonom Creek drainage) was burned by
lightning ignited fires (see Figure 3-14 Fire History,
contained in the Map Packet located at the end of this
document). With a successful fire suppression record,
a lack of fire has allowed the development of overly
dense vegetation communities with high fuel loadings.
In general, these conditions will increase fire severity
throughout the analysis area. This will be discussed
more in Step 5.

Flooding and landslides are the next most widespread
disturbance in the analysis area, often occurring dur-
ing or in association with winter storms. Rain on
snow events are the most damaging, resulting in
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flooding, debris torrents, and landslide activation. In-
tense summer thunderstorms can also cause isolated
flooding and debris torrents. For a more complete dis-
cussion on flooding and landslides, see Hillslope pro-
cesses.

Insects and disease also are an impact on vegetation.
Insect and disease outbreaks are usually found in ar-
eas where stand densities exceed site capability.
Mortality flights have not identified any significant ar-
eas of recent mortality in the analysis area.

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 Marble Mtn Wilderness area. Snow break-
age occurs occasionally when there is a particularly
heavy wet snow. Evergreen hardwoods are particu-
larly susceptible to this especially when this occurs at
lower elevations.

Key Question 3a- What are the current risks (po-
tential ignition sources) found in the analysis
area?

Based on historic disturbances to the watershed, and
current vegetative conditions, high severity fires are
the greatest threat to the watershed. For the period
1922-1994, 513 fires occurred in the analysis area.
Lightning fires have over the 72 year period ac-
counted for 58% of the fire starts. Lightning ignited
fires have occurred within the watershed 51 of the 72
years (71% of the time).

The other main ignition source is human activity, the
extensive road network allows human activity through-
out much of the watershed. In the period from 1975 to
1994, 30% of the ignitions in the analysis area were
human caused. Of the human caused fires, escaped
camp fires, debris burning and arson accounted for
70%. The most common human caused fire is from
escaped camp fires, most of these are from dispersed
camping areas, not improved campgrounds. Arson
fires account for 19% of the human caused fires. Es-
caped fires caused by debris burning around resi-
dences accounts for 18% of the human ignited fires.
Another potential source for fires is industrial activity,
which can include mining, roadwork and timber har-
vest.

E;y Question 3b- What are the current fuels and

fire behavior potential in the watershed?

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
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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 3-15 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 Somes Bar, which is the representative
weather station for the watershed.

Fire behavior potential ratings of low, moderate and
high are identified from the fire behavior modeling,
see Figure 3-16 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 3-23 Fire Behavior Potential, identifies the areas

of high, moderate and low fire behavior potential
within each vegetation community.

nT S Ve

Key Question 4- What plant communities provide
socio-culturally significant vegetation and where
Is it located?
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American Indians use malerials found in all the veg-
etation communities. Some of the vegetation used
include; tanoak, black oak, hazel, willow, bear grass,
woodwardia and maiden hair ferns, and mushrooms.
Most of these plants are found in the Douglas-
fir'tanoak, riparian, and the Douglas-fir communities.
These plants are found throughout the analysis area,
but become socio-culturally significant where they are
accessible by the people wanting to use them. For
the most part, this means areas on moderate slopes
and accessed by the existing road system.

TERRESTRIAL WILDLIFE

Key Question 1- For the species identified in this
analysis: bald eagle, peregrine falcon, spotted
owl, marbled murrelet, fisher & marten, Del Norte
salamander, elk, and porcupine;

a. What are the habitat needs?

b. Where is the habitat in the watershed?

¢. How much habitat Is in the watershed?

d. What is our current knowledge of the popula-
tions In this watershed?

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
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.

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.

There is one nest within the analysis area in the Sol-
dier Creek drainage. The eagles forage for fish along
the Klamath River and have been seen up Dillon and
Ukonom Creeks.

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 are 2 known peregrine ey-
ries within the analysis area, on the Klamath River at
Somes Bar and in Rock 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
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 spotted owl habitat is found over almost all of
the analysis area (see Figure 3-13). The suitable
habitat has been fragmented by timber harvest in
many areas and non-capable plant communities limit
stand size in some areas of the area. There are 28
spotted owl activity centers in the analysis area; 16
are in LSRs, two are in Cultural areas, three are in Ri-
parian Reserves, and seven are in Matrix lands.

There is currently 46,630 acres of suitable
nesting/roosting habitat and 29,720 acres of dispersal
habitat in the analysis area. Table 3-24 Suitable Spot-
ted Owl Nesting/Roosting and Dispersal Habitat Acre-
age by Existing Vegetation Community, gives a break-
down of spotted owl habitat by management area for
lands within the watershed.
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Marbled Murrelet: status-Federal Threatened

Marbled Murrelets are small robin-sized sea birds
found from Alaska south to Central California.
Marbled murrelets forage in the ocean near shore and
in inland saltwater areas such as bays, sounds, and
channels. Marbled murrelets have also been ob-
served foraging on inland freshwater lakes.

Marbled murrelets feed below the water surface on
small fish and invertebrates during the day and at
night. During the breeding season marbled murrelets
forage as singles or pairs, but during the winter they
form loose aggregations.

From southeast Alaska southward, marbled murrelet
nesting habitat is described as mature or old-growth
forest stands near the coastline. These stands are
generally characterized by large trees, multistoried
canopy, and a moderate to high canopy closure,
Marbled murrelets tend to nest in the oldest trees in
the stand (see Figure 3-17 Suitable Habitat for
Marbled Murrelet, contained in the Map Packet lo-
cated at the end of this document).

Based on marbled murrelet tree nests found before
1990, the following general characteristics can be de-
scribed; 1. Located in a large tree with an open crown
structure, 2. On a moss-covered limb that is camou-
flaged, partially shaded, and horizontal with a diam-
eter of at least 14’, and 3. Located within the middle
or lower part of a live crown. Nests were located high
above the ground and had good overhead protection,
but allowed access to the exterior.

Stand size seems to be important to marbled mur-
relets in nest site selection. They are more often
found in stands greater than 500 acres than in stands
less than 100 acres. However, marbled murrelets
may nest in remnant old-growth trees or groves that
are surrounded by younger trees.

For this analysis, suitable marbled murrelet nesting
habitat is described as late mature and old-growth
with greater than 40% total tree cover and also early
and mid mature stands with predoms (scattered large
conifers). Subalpine conifer and true fir vegetation
communities were excluded because they do not pro-
vide the tree and limb structure needed by marbled
murrelets. Using this criteria, there are 32,450 acres
of suitable nesting habitat in the analysis area.

Northern Goshawk: status-Forest Service R-5 Sen-
sitive

In northern California, goshawks use mature and old-
growth conifer forest with dense canopy closures and

littte 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 3-13.
Currently there are four managed goshawk nesting
territories in the watershed;

For the amount of suitable goshawk habitat in the wa-
tershed see the table of suitable spotted owl habitat
(Table 3-24).

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 fimbs close to
the ground.

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 coni-
fer and mixed forests, at higher elevations usually
above 5,000’. They need a moderately dense over-
story and sufficient understory cover for hiding and
denning. Moist sites that support dense succulent un-
derstory vegetation for prey species are considered
prime marten habitat. Understory structure, including
slash or rotten logs and stumps is necessary for den-
ning, hiding, and foraging. Martens usually den in rot-
ten 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 nsects, fruits, nuts, and small birds.
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Over most of the west side of the Klamath, marten
habitat is described as being above 5,000' and usually
associated with true fir stands. The exception is the
area historically occupied by the Humboldt marten
which occurred at all elevations in Northwestern Cali-
fornia. The analysis area is within the historic range of
the Humboldt marten. For this analysis, suitable mar-
ten and fisher habitat will be mapped together as For-
est carnivore habitat. The criteria used to describe
Forest carnivore habitat is as follows: suitable
denning/resting uses suitable spotted owl nesting/
roosting and forest carnivore foraging habitat includes
riparian, motane meadow, and the other vegetation
communities that are pole size and larger and greater
than 40% total tree cover. Based on these criteria,
there is 46,730 acres of denning/resting habitat and
48,980 acres of foraging habitat in the analysis area
(see Figure 3-18 Suitable Habitat for American Marten
and Pacific Fisher).

Elk: status-Species of Local Concern

After having been extirpated from the analysis area by
the early 1900s, elk are again repopulating the area.
Most of these animals are believed to have come from
the animals released in Elk Creek. In the analysis
area, the more concentrated elk uses occurs in
Sandy Bar, Stanshaw, and Irving Creeks. Elk use on
the west side of the Klamath River is concentrated in
the area from Rock Creek to Halverson Creek.

Elk forage in wet meadows, springs and seeps, and
young plantations. In the analysis area, plantations
with a high grass and forb component are important
foraging areas. Older plantations with high tree densi-
ties and natural thickets are used for hiding and ther-
mal cover. Elk migrate seasonally, moving to higher
elevations in the summer and using lower elevations
and drainage bottoms for cover and forage during the
winter.

An important factor in maintaining a healthy elk popu-
lation in the analysis area is providing adequate calv-
ing habitat. Good calving 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; this is mostly related to hunting pressure, and
high traffic. In areas where elk are hunted, open road
densities greater than 2.5 miles per square mile can
reduce habitat effectiveness by halif.

Survey and Manage Species

Survey and Manage standards and guidelines were
developed in the Northwest Forest Plan where there
was a concern for the viability for certain late-
successional associated species. Generally the stan-
dards and guidelines were for species which other
mitigation was not developed.

Survey and manage wildlife species known or sus
pected to occur in the analysis area are: Del Norte
salamander and three species of mollusks; Oregon
shoulderband, Tehama chaparral, and papillose tail-
dropper.

Del Norte salamander is a terrestrial salamander with
a limited distribution in southwest Oregon and north-
ern California. It most often occurs in moist situations,
usually associated with talus or rock outcrops in older
forests (Herrington 1988). Abundance seems to cor-
relate with mature and old-growth forests with a hard-
wood understory. For this analysis, a display of pos-
sible suitable Del Norte salamander habitat was devel-
oped from soil map units that contain rock outcrops
and talus. These soil map units were combined with
EUI vegetation cover of >40% total tree cover to map
areas with a higher probability of finding suitable Del
Norte salamander habitat in the analysis area.

Information on habitats for the three species of mol-
lusks is quite limited. All three are assumed to have
association with conifer forests.

Oregon shoulderband: has been found in rocky areas
including talus, but is not restricted to those areas. It
is suspected to be found in areas of permanent
ground cover and moisture. Rock fissures or large
woody debris can be important habitat factors.

Tehama chaparral: usually associated with limestone
rockslides, but can be found under leaf litter and
woody debris on the ground near limestone outcrops.

Papillose taildropper: appears to be strongly associ-
ated with hardwood logs and leaf litter on sites with
relatively higher shade and moisture levels.

4

ROADS

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

The analysis area contains approximately 414 miles of
road. There are 389 miles under Forest Service juris-
diction, including temporary non-system roads. There
are 21 miles of road under State or County jurisdiction
and 4 miles under private jurisdiction. Refer to Ap-
pendix G- Numerical Listing of Roads and Their Sta-
tus, and see Figure 3-19 Current Transportation Sys-
tem, contained in the Map Packet located at the end
of this document).

State Highway 96 provides primary access to the wa-
tershed and communities along the Klamath River
from I-5 to State Route 299 at Willow Creek. Within
the analysis area, the double lane, paved highway
parallels the Klamath River for approximately 21
miles.
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The floods of 1997 and heavy rainfall in 1998 created
significant impacts to the existing road system. Forty-
six sites were identified from last year's storm dam-
age, with damage ranging from complete washouts to
culvert replacements. Because of the extensive nature
of the damage, emergency funding (ERFO) was ap-
plied for and approved. Repairs are expected to be
completed in about three years. See Figure 3-4, which
identifies the 1997 flood damage road sites.

The four miles of road under private jurisdiction pro-
vide access to residences and are maintained by
those individuals. They were generally constructed as
low standard, native surface roads.

Forest Service road maintenance is grouped into five
maintenance levels. Level 5 roads are double lane
pavement, maintained to provide a high degree of
user comfort. Level 4 roads have paved or aggregate
surface, and are maintained to provide a moderate
degree of user comfort and convenience at moderate
travel speeds. Level 3 roads have an aggregate sur-
face, and are maintained for travel by a prudent driver
in a standard passenger car. Level 2 roads are those
roads maintained for use by high clearance vehicles.
Level 1 roads are intermittent service roads not main-
tained for use. Temporary non-system roads are
those roads on National Forest land which were con-
structed to provide access for a single use, such as to
a mining claim, water source, disposal site, harvest
unit, landing, etc.

Road maintenance is accomplished through timber
sale contract requirements, Forest Service road main-
tenance crews, and service contracts.

The following Table 3-25 Road Maintenance Level
Mileage, displays miles of Forest Service Jurisdiction
roads by Maintenance Level.

Through the years many of the roads within the water-
shed area have stabilized and both cut slopes and fill
slopes are vegetated. Often erosion is triggered by
intense seasonal thunderstorms, however severe ero-
sion problems associated with roads may be chronic,
and generally can be traced to one or more causes
(e.g. geometric design of the road, road grades, sur-
face type, soil type, road location, steepness of ter-
rain, inadequate drainage structures, road location,
lack of maintenance, or vehicle use during wet
weather conditions). See the "Hillslope Processes”
section for more information on roads and their affect

on watershed processes. Road surfaces in the water-
shed area vary with considerations of soil type, slope
stability, steepness of grades, proximity to stream
courses, and patterns of use.

The following Table 3-26 Road Miles by Surface Type,
displays miles of Forest Service jurisdiction roads by
their surface type.

Forest Service system roads within the watershed
area were constructed for administration of National
Forest lands. Public use has been allowed by the
Secretary of Agriculture on most roads. Various travel
and access management strategies are used within
the watershed area to minimize resource use conflicts.
These conflicts may include special wildlife consider-
ations, erosion related water quality concerns, or pub-
lic safety. Approximately 44% of the roads in the wa-
tershed area provide year round access, although
snow frequently limits winter travel. Seasonal access
is provided by 16% of the roads, and 40% of the roads
have permanent closures.

The following Table 3-27 Travel Access Management
Mileage, displays miles of Forest Service jurisdiction
roads by access strategy.

Sixteen percent of the watershed is more than one
half mile from any road. Road density in the analysis
area varies from zero to greater than four miles of
road per square mile. The average overall road den-
sity (all roads) for the entire analysis area is 2.5
miles/square mile which includes Wilderness and 2.7
miles/square mile excluding Wilderness. The average
road density for the Ishi-Pishi and Ukonom water-
sheds is 3.2 and 1.2 miles/square mile respectively
outside of wilderness. The highest densities are lo-
cated in the Rodgers and Ti Creek watersheds (see
Figure 3-20 Road Density, contained in the Map
Packet located at the end of this document). The road
densities for individual subwatersheds are discussed
and displayed in the Hillslope Processes section
(Page 3-1).
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The following Table 3-28 Mileage and Road Density
Acreage by Land Aliocation, lists the miles of road and
acres of road density by land allocation type.

i mb
0.41.0 . 34

A Forest-scale roads analysis was recently (Novem-
ber 1997) completed by the Forest to determine the
potential resource costs of roads versus the need for
human access. This analysis attempts to provide a
coarse filter or starting point for road projects such as
improvement, decommissioning, maintenance, etc.
However additional site specific knowledge and infor-
mation needs to be applied during the NEPA process.
The preliminary results of each road or road segment
are identified in Appendix H - Results of Roads Analy-
ses.

A Travel and Access Management Plan was com-
pleted in 1996 for the Ukonom District. This plan iden-
tifies roads which are candidates for decom-
missioning, seasonal or year-round closure, or resto-
ration opportunities. The preliminary results of each
road or road segment are identified in Appendix H.
Copies of the Travel and Access Management Plan
are on file at the Ukonom District Office.

COMMERCIAL TIMBER OUTPUTS ON
PUBLIC LANDS
Key Question 1- What are the Forest Plan expecta-

tions for timber products from this watershed?

There are four land allocations from the Forest Plan
which provide for a sustained yield of timber harvest:
Retention, Partial Retention, General Forest, and Rec-
reational River. Partial Retention, General Forest, and
Recreational River comprise Regulation Class 2
lands, and Retention is Regulation Class 3. The Kla-
math Forest Plan estimates a Probable Sale Quantity
of 1.0 MMBF/decade and 0.6 MMBF/decade from the
Ishi-Pishi and Ukonom watersheds respectively. This
watershed analysis will refine the matrix land alloca-
tion acres and the estimated timber volume from avail-
able lands in the Step 5 for this issue. Table 3-29 Ex-
isting Acres of Matrix Lands By Management Area,
displays existing acreage for matrix lands by manage-
ment area land allocations.
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Table 3-29 Existing Acres of Matrix Lands By
Mana ement Area 1/

° No )

The following Table 3-30 Acreage of Seral Stage for
Matrix Lands By Management Area, shows existing
acres by seral stage by management area for matrix
lands in the analysis area.

The following Table 3-31 Existing Acres of Plantations
for Matrix Lands By Management Area, displays acre-
age of plantations by management area and their re-
spective percentage of the total management area
acreage.

Key Question 2- What is the public’s perceptions
and opinions of the timber sale program?
The public's perceptions and opinions of the Forest
Service timber sale program in general, and within the
analysis area cover a broad spectrum of diverse
points of view. However, based on past public scoping
efforts involving local timber sale projects, Regional
and National news articles, and public statements
from individuals and organizations interested in the
timber sale program, general observations can be
made.

Generally, most people are not opposed to some level
of timber harvest. However, there is a growing trend
in public opinion that considers thinning of smaller
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young trees as an acceptable approach, and the har-
vest of large older trees and the creation of large for-
est openings as unacceptable.

A large percentage of the national and regional public
does not support new road constuction in roadless
areas, and is only minimally supportive of new road
construction in other areas.

The local public in the vicinity of the analysis area is
highly concerned about forest health issues such a
vegetation overstocking, and the risk of catastrophic
wildfire, and feel that the forest should be utilized to
provide wood products to society and to promote a
healthy local economy. However, at the same time,
this local public puts a very high value on scenic
beauty and the protection of wildlife and fisheries re-
sources, and there is much disagreement about the
best methods to reach the desired objectives.

Tribal governments are becoming more assertive
about their views as to what constitutes good forest
management in their ancestral lands, and environ-
mental groups, along with other regulatory agencies
within the government are continuing to apply intense
scrutiny to all proposals involving timber harvest.
These social and administrative trends have the effect
of creating more influential voices in the debate about
what is the most socially acceptable role of the timber
sale program, at a time when the society at large is
demanding that the Forest Service make the planning
process more of a cooperative process among a di-
verse group of interests. The resultis that in the analy-
sis area, it is becoming more difficult to design eco-
nomically feasible timber sale projects that are sup-
ported by a majority of the public and other interested
groups..

CULTURAL
Key Question 1- What is the Forest Service

relationship with Karuk Tribe of California?
Refer to Step 5 Cultural (Page 5-27) for the answer to

this question.

Key Question 2- What heritage resources exist
within the watershed?

Refer to Step 5 Cultural (Page 5-28) for the answer to
this question.

HUMAN USES

Key Question 1 - What Special Forest Products
are utilized in the watershed?

A variety of Special Forest Products are gathered from
this watershed. With the exception of the tanoak
mushroom, most products are gathered for traditional
subsistence or basketry use by local Native Ameri-
cans. These products include hazel sticks, bear
grass, willow sticks, willow roots, tanoak acorns,

tanoak mushrooms, fronds from several fern species,
and a variety of berries, nuts, and medicinal plants.
The cultural importance of these items is discussed
under the cultural resource issue. Since 1991 the
matsutake mushroom, locally known as tanoak mush-
rooms has been discovered as valuable for export to
Japanese markets.

Commercial permits are issued for tanoak mush-
rooms, firewood, poles, and occasionally (during holi-
day season) for floral greens such as huckleberry,
salal, and conifer boughs.

Recent years have shown an increased interest in
quality basketry materials and some other materials
needed for ceremonial and/or spiritual use.

Key Question 2 - What are the recreational uses in
the watershed?

A variety of recreational uses occur in the analysis
area, mostly dispersed in nature (see Figure 3-22
Recreation Features and Existing Private Land Uses,
contained in the Map Packet located at the end of this
document). Activities include rafting, camping, photog-
raphy, sightseeing, recreational mining, hiking, and
fishing. A majority of these recreational activities occur
either in or along the Klamath River corridor, or in the
Marble Mountain Wilderness.

Listed below are the four key recreational user groups
on the Klamath River:

Rafting: Commercial and recreational rafting on the
Klamath, which has been the most popular recreation
use of the river since the 1970s, has grown dramati-
cally in recent years. Rafting draws more recreation-
ists to this rural area than any other recreational activ-
ity. There are currently 60 commercial outfitters offer-
ing rafting on the Klamath. Total commercial user
days vary by year but average 12-15,000 people per
year. The typical three day rafting trip originates in
Happy Camp and ends at Persido or Ti-Bar. The last
1-1/2 days are spent on this stretch of river. The last
night of the trip is typically spent at Ukonom Creek,
Coon Creek or Dillon Creek. Recreational rafting is on
the increase due to the relative ease of this portion of
river. Kayaking is also growing in popularity on the
Klamath River, possibly due to a world class kayak
school located on the Salmon River. That school
showed 50 trips with students in 1997.

Fishing: The Klamath River is very popular for recre-
ational fishing. There are currently ten permitted com-
mercial fishing guides who operate driftboats on this
stretch of river. They typically fish eight to ten miles of
river a day. Depending on the weather, some clients
will camp in early fall, but generally they stay at local
lodging facilities. The average stay is three to five
days.
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River accesses are very important to all river users.
Rafters, fishermen and miners depend on access that
will allow them to get to the rivers edge for boat
faunching and take out. Strategic access points are
Coon Creek, Persido Bar, Ti-Bar, Stuarts Bar and
Green Riffle. However, because of the floods of 1997,
river access was closed at Coon Creek and Green
Riffle, but expected to reopen for the rafting season of
1998.

Camping: Recreational camping is enjoyed in two
forms, dispersed and developed. Developed camping
is at Dillon Creek Campground which offers 21 sites
and facilities (toilet, water, garbage). Dillon Creek is
considered a primary use facility and its season is
from May to Nov. User groups vary by season starting
with recreational rafting and swimming and ending
with fishermen and hunters in the fall. Based on
records from the mid 1990s, Dillon Creek campground
receives over 8,000 recreation visitor days (RVDs) of
use each season. This makes it the fourth most popu-
lar CG of the 22 primary and secondary CGs on the
Klamath NF. Dispersed camping is enjoyed at Ti-Bar
Flat and Persido Bar, both of which are adjacent to
the Klamath river.

Dispersed camping is also enjoyed at Lake Oogarom-
tok (Frog Pond), Beans Camp, and Camp Three.

Mining: Recreational mining on the Klamath has been
on a downward trend the last few years. This is prob-
ably due to the continued decline in gold prices and
the increased fees imposed by BLM. Additional re-
strictions by CAF&G for dredge intake sizes and sea-
son of operation are likely in the years to come.

Currently there are 29 mining claims recorded within
this stretch of the river. 6 of these are held by recre-
ational mining clubs (GPAA and 49ers) and are lo-
cated near the mouth of Dillon Creek and at Persido
Bar. These club claims receive moderate use each
year by club members. The other 23 claims are held
by individuals or small groups with little to no activity
each year.

Most "mining” on this stretch of the river is done using
small dredges and/or pans. The duration of stay is
generally 1 or 2 weeks and they usually camp near
their equipment at dispersed sites adjacent to the
river. Those who utilize the club mining sites travel
from all over the US as they tour and try out many of
the clubs claims during a particular season. The indi-
vidual or small group claims are held by more local
residents (CA or OR).

MARBLE MOUNTAIN WILDERNESS

Wiiderness Use: Most users of this portion of the wil-
derness are hikers and backpackers, however stock
use is on the increase and is now up to about 40%
overall. During the hunting season stock use clearly
exceeds foot use. Almost all users who enter from
Stanshaw and Ten Bear are en route to one of the
lakes located east of this watershed boundary
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(Monument, Meteor, One-mile, and Cuddihys). Most
use is associated with camping and fishing at the
stocked lakes. Approximately 70% of the people that
use the western portion of the Wilderness are from the
northern CA coast (Humboldt, Del Norte, Mendocino,
and Sonoma Counties), approximately 20% are from
the San Francisco Bay area, and the remainder come
from Siskiyou County and other areas. The greatest
number of users from outside the local region occurs
during the hunting season.

Trailheads: This watershed includes two trailheads
that provide access into the Marble Mtn Wilderness;
Stanshaw and Ten Bear. The Stanshaw trailhead
receives moderate overall use and is growing in popu-
larity with stock users. Facilities have been installed
and improved in recent years through a partnership
with the backcountry horsemen's association. The
Stanshaw trailhead now has a nice toilet facility, two
corrals with water, several picnic tables, dispersed
camping spots, adequate room to park vehicles and
trailers, and an information/sign board. Each spring
the backcountry horsemen and women perform main-
tenance work (repair fences, paint bathroom and sign
boards, and remove fallen limbs and debris) at the
trailhead and they also do log-out and tread repair on
the main trails in the western part of the Wilderness.
The Ten Bear trailhead has a small corral and park-
ing area. It receives low overall use but is important to
the permittee of a range allotment that encompasses
the western portion of the wilderness. The permittee
runs 50 cow-calf pairs from mid-July to mid-October.
The cows come in from Ten Bear trailhead and range
through Ti Creek meadows, Stanshaw, Long, Big,
Haypress, and Let'er Buck Meadows.] It also receives
hunting use.

Sightseeing occurs along Highway 96 by both resi-
dents of the area and tourists. River recreationists
also view the area while fishing or floating the river.
The area was inventoried for existing visual condition
levels in 1988 as part of the Forest Plan, and dis-
played in Table 3-32 Acreage and Percentage by Ex-
isting Visual Condition Levels below (see Figure 3-21
Existing Visual Condition, contained in the Map
Packet located at the end of this document).

The information in this table could be interpreted that
54% of the watershed is natural appearing to the
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average forest visitor. On the other hand, 46% of the
watershed has a modified appearance from manage-
ment activities. Noticeable activities include: timber
harvest, roads, and mining.

Key Question 3 - What are private land uses and
local community concerns and interests about
this watershed?

The watershed includes 105,300 acres. Scattered pri-
vate lands are located in watershed, found primarily
along the Klamath River/Highway 96 corridor. How-
ever some parcels are located upslope several miles
from the river. Generalized land uses include residen-
tial, commercial, ranching, mining, non-corporate tim-
ber, and some home businesses which total ap-
proximately 1,700 acres or 2% of the total acres. See
Figure 3-22, which identifies generalized private land
uses.

Local residents enjoy the rural lifestyle, with its quality
of life and natural beauty. "Natural beauty, beauty of
the area, majestic beauty and scenery” were com-
ments listed by focal residents as "Strengths" of the
area (Final Draft Orleans Somes Bar Community Ac-
tion Plan 1998).

The following Table 3-33 Private Land Uses Within the
Ishi-Pishi/lUkonom Watersheds, displays acres by land
use along with the corresponding percentage.

Residences include 900 acres, and are scattered
throughout the analysis area. Many are occupied
year-round, by the property owner(s) while some prop-
erties retain a caretaker who resides on the property.

Commercial property includes less than ten acres, and
includes businesses such as the Somes Store, a nurs-
ery, and recreational cabin rentals.

Mining uses occupy 70 acres, and are believed to be
inactive at this time. However rising prices for gold
could trigger new mining activity.

Non-corporate timber lands occupy 500 acres, and
are those parcels wh ch are owned by private individu-
als and have had fairly recent timber harvest or in the
past.

There are 200 acres of private lands where, based on
local knowledge, the land use is unknown.

The communities of Somes Bar (population 225) and
Orleans (population 550) are located within or adja-
cent to the analysis area. An important social interac-
tion relates to the local community culture, economy,
and quality of rural life. In 1996 a community interest
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group was formed to represent the communities of Or-
leans and Somes Bar. The group is composed of indi-
viduals representing a variety of interests, including
local business- men and women, long-time residents,
Forest Service employees, and tribal members. Sev-
eral meetings were held and a listing of "Problems to
be Solved" was developed. Table 3-34 Community
Work Group Statement of Issues, shows that thirteen
categories of concern were expressed at the com-
munity meeting, and include:

For a list of strategic action plans regarding each of
the issues listed above, refer to the Final Draft Or-
leans Somes Bar Community Action Plan; copy avail-
able at the Ukonom Ranger District.

The watershed analysis interdisciplinary team, after
reviewing this list of issues, felt that several of these
issues, namely numbers 3, and 5-9, should be consid-
ered during this process. This watershed analysis will
provide some information and discussion of these 6
issues which might be useful to the community inter-
est group.

Special-use authorizations include the following activi-
ties: private land access, water transmission lines,
power utility lines and/or relay facilities, mineral mate-
rials (sand, gravel, cobble), a school, waste disposal
sites, and applications for Small Tracts Act land ad-
justments.

Other lands program-type information include:

-~There are 31 Indian allotments within this section of
the Klamath River corridor. Indian allotments are lands
held in trust for tribal members by the BIA.

—~There is a power site withdrawal located near Ishi-
Pishi Falls that is still in place from the once planned
hydro electric dam at Sugar Loaf. At one time a tun-
nel went all the way through the mountain.

-There are two mineral withdrawals that encompass
the Ti-Bar work station and what was the Somes Bar
work station. A mineral withdrawal is a formal designa-
tion that closes the area to entry and development.
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Ste 4 - Re erence Conditions

g

INTRODUCTION - This step describes how ecologi-
cal conditions have changed over time, resulting in
current conditions as described in Step 3. A reference
will be developed based on historic conditions for
comparison with current conditions. This is an attempt
using historical data to determine how the ecosystem
adapted/developed. The time period will vary by eco-
system features and data availability. Where actual
data is lacking, 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 FIRST RESIDENTS

The regions past ethnographic cultures are some of
the most complex in the United States, reflecting di-
verse prehistoric and historic use patterns and human
adaptations. Early settlement patterns centered
around the most advantageous fishing, hunting, and
food collection sources. The river was a lifeway and
thoroughfare for settlement and use. The Katimin
area near the Salmon River and Klamath River was
one of the greater populated vicinities, strategic to
travel, fishing, and community and ceremonial use.

American Indian settlement possessed marked eco-
nomic stability from annual runs of salmon, the diver-
sity of nearby upslope resources, and more remote
forested locations. In terms of food supply, acorn col-
lecting economies were pronounced. Game and veg-
etable foods supplemented fish and acorn sources.

Most resources were family owned and managed.
Early trails followed ridge systems or alongside river
corridors. Northwestern California Indian Cultures de-
veloped a sophisticated trade network with other
neighboring Tribes.

The Katimin vicinity near Ishi-Pishi Falls, known as the
Center the World to the Karuk Tribe, was one of three
principal ceremony centers for enhancing World Re-
newal institutions. Areas in the vicinity embodied su-
pernatural phenomena, oral literature, and culturally
was where many creatures, immortal beings, and
events originated.

Prior to the arrival of miners, settlement and aboriginal
management of fish, wildlife, plants, food, construction
materials, travel, and trade was comprehensive. Land
management practices were based around various
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ritualistic observances, conservation, and environmen-
tal adaptations, e.g., underburning the landscape.

Aboriginal land management, especially fire based
management is clearly documented. There is un-
equivocal evidence that early management of Califor-
nia was pronounced, widespread, and long-term. The
long time presence of the Karuk over centuries and
their reliance on forest resources cause them to be
highly integrated with ecosystem functions. A careful
investigation of Karuk land use patterns can reveal
conclusive modifications.

Conservation practices included judicious harvesting,
cultivating, planting, weeding, burning, and pruning.
Tobacco was planted and harvested. As the produc-
tivity of resources grew in local demand, horticultural
practices became more sophisticated in order to reju-
venate culturally significant species.

Understory burning was widely applied near some set-
tings to promote plant changes, populations, plant as-
sociations, and habitat relationships. Indian burning
was also applied to help optimize soil nutrients and
reduce pest and plant diseases. Around tanoak
groves, fire was used to setback fir species competi-
tion.

Religious institutions played a role in land manage-
ment. World Renewal religious practices included
ritual restoration, first fruits, new fire building, and
other observances which were performed to prevent
disease and environmental calamity. Rituals helped
regulate management of fisheries and other re-
sources. For example, a first salmon ceremony was
an event in which a spiritual and ritual leader cooked
and ate the salmon in a yearly run. Prior to this event,
salmon were allowed to pass unimpeded to their
spawning grounds. This ceremony required complex
institutional working relations between those Tribes
living along the Klamath River from the Pacific into Or-
egon. The prohibition on individuals taking salmon
helped provide for the sustainability of salmon.

A study of air photos from 1944 reveals that water-
shed ridges were more open, especially south facing
slopes. Inner gorges and lower elevations were more
heavily forested. Generally, the 1944 photo interpreta-
tions indicate lightning caused and human induced
fires contributed to this historic pattern. Offield Moun-
tain was burned each year in conjunction with the
World Renewal ceremonies; prior to 1850.

The watershed areas that were most intensely man-
aged by the Karuk were moderate to low elevation
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settings adjacent to the Klamath River, secondary
streams, and flanking drainages.

Accounts are varied, but possibly up to 1,000 Karuk
who lived in the watershed experienced traumatic dis-
placement as a result of confrontations with miners
and disease after 1850. As the miner population de-
clined over the next three decades the Karuk who sur-
vived began to resettle in their territory. 1n 1887 under
the Dawes General Allotment Act, small parcels of
land were assigned to a few local Karuk households.

HISTORIC GOLD RUSH ERA

The dominant economic pattern for land use of Ameri-
can Anglo settlement conformed to rural patterns of
colonial exploitation. Mountainous lands contained
precious minerals, timber, and water. Urban areas
were dependent upon the shipment of raw materials
from outside areas. The American West settlement
was based upon production of free resources and
land. Gold was free to the miner as a monetized com-
modity within the context of a National and Interna-
tional economy. Cattle ranching, logging, mining, and
agriculture exemplify the rural industrial use.

The first record of non-natives to pass through the re-
gion was Hudson Bay trappers around 1828. With
gold discoveries in 1848 in California, miners from
many ethnic groups began migrating to the state; from
the east, Europe, and China. In 1850, a group of min-
ers crossed the Trinity Alps and followed the Salmon
River to the Forks of the Salmon River where they
found rich deposits of gold. Another party moved up
the Klamath River to the mouth of Salmon River. By
1851, several hundreds of miners entered the region
in search of gold. From 1850 to 1854, mining camps
were established within the analysis area.

Miners relied on importing supplies in and exporting
gold from the area. Rugged mountainous terrain pre-
vented rapid development of travel routes other than
trails. Pack trails were built that followed the Klamath
River in the 1850s. Other trails went east, up the
Salmon River and south toward Orleans. Higher el-
evation ridges were also used for access, so trails
were eventually constructed on a few ridge systems.
The Kelsey Trail, traversing from Crescent City to
Scott Valley, may have split and crossed the northern
portion of the watershed. Some trail systems served
as access routes into the 1920s.

Mining included tunnel and placer excavations, see
Figure 4-1 Historic Mines and Dumps, contained in the
Map Packet located at the end of this document, and
for locations of mines in the analysis area, refer to Ap-
pendix I-Mining, for a detailed description of significant
mines. Streams and Klamath River channels experi-
enced the most disturbance. Following the initial rush
of the early 1850s, mining developed a corporate
base. Much of the easily extracted gold was taken out.
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This resulted in the development of mining corpora-
tions and more complex technologies. From 1850 to
1880 many riverbar and stream bottoms were un-
earthed, stripped of vegetation, and rechanneled by
mining. Vegetation at mining sites were cut, milled,
cleared, burned, or debris set aside. Hydraulic meth-
ods washed huge quantities of earth aside, or into
streams or rivers; now evident as mine tailing remains
along with exposed cut banks. Most year-round
streams were tapped for hydraulic mining near the
Klamath River. Ditch alignments are a common his-
toric feature. Based on archaeological records, mining
disturbance was greater near stream confluences and
within a half-mile distance of the Klamath River.

By 1870 to 1890, the majority of miner populations
moved to other gold bearing regions. Small numbers
remained to homestead, mine, ranch, or become mer-
chants or lumbermen. From 1850 to 1920, home-
steads, Indian Allotments, and mining camps were es-
tablished. Mining, homesteading, ranching, and farm-
ing activity had greater influence on riverine and
stream environments than upland areas.

Over ten decades, the local settlement patterns in the
watershed shifted in response to the rural economy
and use. By 1920, mining had declined significantly.
Residents depended more upon ranching, farming,
and logging, than on mining. In the '30s, the WPA -
Conservation Corps provided for rural development,
and mining slightly reemerged with a number of single
men working claims. This activity declined with the
onset of World War Il. Limited levels of mining explo-
ration took place during the war years in western
Siskiyou County. |

Shifts in rural use resulted in dispersed (sparse)
settlement in the Klamath River corridor. For ex-
ample, Cottage Grove, near the mouth of Swillup
Creek, had a school, Post Office, store, and hotel; Dil-
lon Creek consisted of a few residences and a school;
and Somes Bar had a Post Office, school, and store.
Somes Bar was considered a small community, how-
ever the watershed continued to become less popu-
lated. Most residences were scattered along the Kla-
math River and by 1960, most developments were
gone, leaving behind abandoned mines and old
dumps.

NATIONAL FOREST AND RURAL USE

The Forest Reserve established the Klamath National
Forest in 1905 through provisions of the Organic Act
of 1897. Forest Service management from 1906 to
1940, consisted primarily of improving trail and road
access, mining regulation enforcement, grazing man-
agement, recreational service, logging activities, and
fire suppression. The WPA-Conservation Corps in the
1930s also played an important role in developing
road systems, constructing fire lookouts, trails to
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lookouts, and fire suppression. The Klamath River
Road, from Yreka to Orleans, was constructed in the
1920s.

After 1950, the Administration placed a greater em-
phasis on timber production in response to Congres-
sional and Industrial desires. From 1950 to 1985, the
watershed experienced widespread alteration of natu-
rally established timber stands. Road development
increased concurrently with even-aged clearcut prac-
tices. The regional population increased as timber
based economies increased. From 1960 to 1985, the
watershed experienced considerable alteration of es-
tablished mature forests. Timber alteration since the
late 1980s declined, leaving local communities to un-
dergo economic transitions due to reduced timber har-
vest. Currently, environmental laws, endangered spe-
cies, land use demands, past alteration, and political
pressures have significantly reduced logging in the
Pacific Northwest. Economic opportunities today are
more dependent upon recreational tourism, cottage
industries, and Government or Tribal employment.

HILLSLOPE PROCESSES

Key Question 1- What were historical (pre-Euro-
American settlement) and reference erosion rates,
and what natural processes and post-European
activities 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-settliement 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

intensity but patches of high intensity fire certainly oc-
curred at various times and places. Therefore, while
pre-settlement fire is acknowledged to have caused
watershed disturbance historically, quantifying historic
effects of wildfire is difficult. For modeling purposes,
reference watershed conditions are considered pris-
tine; no effects of fire or other disturbance.

RIPARIAN AREAS
Key Question 1- What are the historic and refer-

ence riparian conditions In the watershed?

Little is known about riparian and stream channel
characteristics and aquatic habitat conditions prior to
the onset of activities such as mining, road building,
and timber harvesting that began in the mid 1850s. 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 mining
and other human activities had on the physical
characteristics of the streams including pools, fine
sediments, riparian vegetation and stream channels is
unknown, however, can probably be considered
extensive. In 1934 streams were lower than they had
been during the previous decade and hydraulic mining
was still occurring in areas of the Klamath Basin.
Water quality conditions were considered fair and had
“improved over 1933 when the Klamath River was at
times very badly polluted” (Taft and Shapovalov
1935), 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
character of a stream corridor. They are also
continually changing as ecological processes within
the watershed modify and reshape the habitat.
Together, these components maintain and restore
productivity and resilience 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
maintaining suitable amounts and intensities of water
flow, and natural delivery mechanisms of sediment
without accelerated rates of erosion and sediment
yield. 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
temperature, dissolved oxygen levels, and other
elements of water quality. They also ensure large
wood recruitment, stabilize the channel, provide for
filtration of sediment, and increase habitat diversity.
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Forested riparian ecosystems should have a diversity
of plant communities. Late-seral stages should
predominate and consist of endemic conifer and
hardwood species, with intermingled areas of early-
seral stages such as grasses and forbs. Ideally, 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 streams and lakes. An intermediate layer of
mixed deciduous and coniferous vegetation should
provide thermal buffering, nutrient cycling, bank
stability, 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
vegetation providing canopy cover, bank stability and
sediment filtration. The water table should be near
the meadow surface, with the stream meandering
through the meadow. Few signs of gullying or
compaction should be apparent.

Diverse and complex instream habitats are essential
for all life stages of aquatic species and should include
large deep pools for holding and rearing. Large
woody material is critical for maintenance of these
diverse habitats as flows and seasonal conditions
change. A diverse substrate is necessary with small
percentages of fines and embeddedness for
successful egg and alevin development. Sub-surface
interstitial areas are also critical for invertebrates and
juvenile fishes. An abundance of cool, well-
oxygenated water, free of excessive suspended
sediment is important for aquatic species production
and survival.

AQUATIC DEPENDENT SPECIES

Key Question 1- What were the distributions and

population sizes of aquatic dependent specles? _
It is difficult to determine the historical population size
of salmon and steelhead in the analysis area, 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 popu-
lations were subject to additional human impact in-
cluding mining, commercial timber harvest, water di-
versions 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.
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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 histori-
cally 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 Klamath River streams during the month of
June" and have "now come to be limited" and "practi-
cally extinct" while the fall run was reduced to "very
small proportions” (Snyder 1931). By the mid 1930s It
was reported that anadromous fish populations within
the Klamath Basin were already significantly jeopar-
dized (Taft and Shapovalov 1935). They also re-
ported “unfortunately no exact recorded facts exist
concerning the size of the present and past runs of
steelhead in the Klamath River. It would, neverthe-
less, be perfectly safe to say that the general consen-
sus of opinion of fishermen and residents on the river
is that these runs have decreased alarmingly, particu-
larly 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.
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 in 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.

Artificial propagation began within the Klamath River
Basin in 18968 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 aso 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 established 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
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hatcheries and resulting fish had on the Ishi-
Pishi/Ukonom watershed analysis areas is unknown.
A hatchery was also built to mitigate the affects Iron
Gate Dam would have on the salmonid fishery. Since
1991, fish plants have decreased within mid-Klamath
River tributaries because of increasing concern over
genetic pollution of the wild fish and competition 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?

For this analysis, the best available information for his-
toric vegetative conditions are the 1944 aerial photos.
Analysis of the 1944 photos shows for the most part,
open stands of hardwoods and conifers covering
much of the area with dense stands limited to the
lower half of north slopes and drainage bottoms.
Openings in the forest were prevalent. Open grass
and shrub covered slopes, and patches of small trees
are found throughout the watershed. An analysis of
openings that covered a portion of this analysis area
was done from 1944 through 1985 aerial photos. The
analysis shows a reduction in opening size by an av-
erage of 39% during this 40 year period (Skinner
1995). The picture from the 1944 photos is that of a
spatially and structurally diverse landscape.

Earlier accounts from European settlers that came to
the area in the 1850s describe very open conditions
with ample grass to sustain livestock. Much of the
area was described as a hardwood/conifer savanna.
It was described as mostly grass covered with scat-
tered hardwoods and conifers. Blue wild rye was
probably the dominant grass found in the area, with
many other shade intolerant grasses and forbs con-
tributing to the diversity of the community. The hard-
woods consisted mostly of tanoak in the lower eleva-
tions, black oak and chinquapin in the mid and higher
elevations. Conifers were found mostly near drainage
bottoms and the lower half of north slopes. Douglas-
fir was the dominant conifer, but higher proportions of
ponderosa pine and sugar pine than today were
present. Ponderosa pine, sugar pine, and incense-
cedar were found higher on north aspects.

By definition (refer to Step-3), late-successional habi-
tat was found only near drainage bottoms and on the
lower third of north aspects. Late-successional habitat
was limited to sites which experienced fire less fre-
quently. These were found mostly on north and east
aspects of the hardwood/conifer communities and the
higher elevation true fir community. Dispersal habitat
was found throughout the analysis area. Scattered
hardwoods and conifers with open understories were
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found through much of the low to mid elevations and
provided good dispersal habitat. High elevation true
fir and wet meadow areas provided late-successional
and dispersal habitats. Dispersal and foraging habitat
covered most of the analysis area.

Key Question 2- What were the historic distur-

bance regimes? S
The natural disturbance regime for the watershed was
dominated by.fire. Natural occurring fires were ignited
by lightning. Fires were also ignited by American Indi-
ans. Fire was commonly used by American Indians
as a management tool. Acorns were a staple in the
diet of American Indians living in the analysis area.
Enhancing acorn production was one example of
managed fire by the American Indians living in the
analysis area. Burning improved acorn crops by en-
couraging larger, more productive trees and reducing
losses to insects. Burning in and around important
oak groves also ensured that fuel accumulations un-
der these trees would remain low, thus protecting
them from high severity fire. A large severe fire could
top-kill the oaks that provided acorns. These trees
could not produce sufficient supplies for many years
following this type of fire. The production of basketry
materials was another reason for burning. The better
materials for making baskets were young, straight
shoots of many sprouting species. As the shoots ma-
tured, they would become unsuitable due to side
branching and lack of flexibility. The vegetation in all
plant communities developed and adapted to a distur-
bance regime dominated by fire.

A fire history study (Wills 1991) done near the analysis
area in the Lower South Fork of the Salmon River,
identifies a frequent pre-settlement (1742-1849) fire
return interval for low intensity fires, ranging from 5-41
years, with the mean range of plots being 10-17 years.
This study also indicates higher intensity fires oc-
curred much less frequently (>100 years) and com-
plete stand replacement fires occurring at even longer
intervals of up to 500 years. The study area is located
in the Hotelling Gulch area, in a Douglas-firlive oak
vegetation type, at elevations ranging from 2,950"-
3,200'.

Cuttural burning both by American Indians and Euro-
Americans was common practice in the analysis area
until the establishment of the Klamath National Forest
in 1905. Early records (R. W. Bower 1978) ind'cate
that around 1910 the Klamath National Forest experi-
enced problems with human-caused fires. This was
attributed to cultural burning, forage improvement,
carelessness, and people hoping to get employment
in fire suppression. Forest Service policy was to en-
courage fire exclusion so that wood production would
be higher in the future. Disagreements between local
residents and Forest Service policy continued and
large fires (>100 acres) were common in the analysis
area up until successful enforcement of fire prevention
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and suppression practices were accomplished in the
1930s. Effective fire suppression began in the analy-
sis area in 1933, with the establishment of Civilian
Conservation Corps (CCC) camps in Orleans and
other locations on the Klamath, making men and
equipment readily available to fight fire. The New
Deal and Civilian Conservation Corps of the 1930s,
gave fire suppression a dramatic boost in personnel,
equipment, and facilities. After WWIIl, mechanized
equipment was easier to obtain to fight fires and fire
suppression became more efficient.

Fire control, suppression of all fires, was standard For-
est Service policy until the early 1980s. At this time
fire became a more accepted management tool. Fire
was used for site preparation after timber harvest and
some natural fires were allowed to burn within con-
tained areas.

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, than today. De-
creases in natural stand densities were largely due to
mortality from lightning strikes, minor insect activity,
and 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 promote a hot fire and develop
a mosaic of size and age classes over the area. Also,
because there were less incidence of high stocking
levels, and resultant competition for moisture and nu-
trients, vegetation remained more vigorous overall and
less susceptible to large scale mortality.

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%/ac/yr.
(personal communication David Schultz PSW Ento-
mologist).

In the low elevation hardwood/conifer savanna, fre-
quent fires were the most common natural distur-
bance. Frequent fires eliminated most
hardwood/conifer seedlings and helped perpetuate the
grass, scattered larger trees, and open understories in
the landscape. Fire spread was mostly dependent on
cured grasses, forbs, and leaf and needle litter, which
was available annually. This community could be
ready for fire to return within one or two years after a
fire. Grasses, forbs, hardwoods, and shrubs in this
community adapted to this frequent fire regime by
crown sprouting after a fire and/or by sprouting from
seed banks in the soil. Conifers typically provide a
seed rain after a fire and seedlings would sprout in
mineral soil and ash.
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In the Douglas-fir/evergreen hardwood communities,
frequent fires maintained an open understory and a
scattered large tree overstory. The frequent low inten-
sity fires cleaned up the surface ‘litter and removed
concentrations of small trees. This disturbance re-
gime helped to maintain a conifer/oak woodland with a
grass understory. The mature trees were resistant to
damage by low intensity fires. The grass would carry
a fast moving low intensity fire and also choke out
competing shrubs. The frequent burning stimulated
acorn production, which was important to American
Indians and many wildlife species.

In the mixed conifer communities, frequent fires were
the primary ecological process shaping them. These
fires varied in frequency and intensity depending on
their position on the slope, the steepness of the slope,
aspect, elevation, time of year, and size and density of
the trees. With frequent influence by fire, the under-
story of these stands was maintained relatively open,
with few sapling and pole-size trees or shrubs. Fires
were more frequent on south and west aspects. This
had a great affect on overall stand density, with over-
story and understory density less on south and west
and denser on north and east. Frequent fires cleaned
the forest floor of litter and understory vegetation. In
this frequent low to high intensity fire regime, there
were pockets of moderate to high fire intensity that
helped to create a mosaic of seral stages. Some sites
experienced fire less frequent than others. These
were found mostly on north and east aspects and ri-
parian areas, where a thicker understory of shade-
tolerant vegetation was often present. Even these ar-
eas were maintained with much less coarse woody
material and fewer snags than found on these sites
today.

The higher elevation true fir community was much
cooler and moister than the lower elevation vegetation
communities, resulting in a different natural distur-
bance regime. Lightning fires, windthrows, and insect
out-breaks were the primary agents of change in this
community. True fir is very sensitive to damage by
fire and sometimes even low to moderate intensity
fires can kill large trees. Fires were mostly limited in
size, with infrequent large fires. In combination,
windthrow, insect damage, and lightning fire would
create a pattern of groups of even-aged trees that
covered areas from several acres to several thousand
acres.

In the higher elevation sub-alpine areas, lightning fires
were common, but moist conditions, lack of fuel conti-
nuity, and barren areas limited the spread and inten-
sity of fires.

TERRESTRIAL WILDLIFE

Wildlife habitats depend upon vegetation communities
and disturbance regimes that determine the character-
istics of the vegetation. This discussion of historic
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wildlife habitats is based on the descriptions of the his-
toric vegetation patterns and the known habitat needs
of wildlife species.

Key Question 1- What was the historic distributio;;
of habitats for the identified specles?

BALD EAGLE depends on fish for a food source and
large conifers for nesting habitat. The historic anadro-
mous fish runs would have provided an excellent food
source and the old-growth forests near the river would
provide nesting habitat. The Klamath River corridor
would have been very good bald eagle habitat. The
territoriality of bald eagles would have been the limit-
ing factor for population density, not a lack of habitat.

PEREGRINE FALCON are limited by suitable cliffs for
nest sites. These type of cliffs are limited in the analy-
sis area. The historic peregrine population was prob-
ably not much different than today. The diversity of
habitats found historically; riparian areas, oak wood-
lands, conifer forests, and mid-slope meadows, would
provide a diversity of bird prey species for peregrines.

MARBLED MURRELET nest in old-growth conifers
with large limbs and being a seabird nesting close to
the coast would be the most preferred. Before logging
started on the coast, murrelets probably would not
range this far inland to nest. If they did come this far
inland the scattered stands of old-growth Douglas-fir
and ponderosa pine would have provided suitable
nesting habitat. There is no evidence of current or
historic use of marbled murrelets in the analysis area.

SPOTTED OWL --With the historic fire regime of more
frequent low to moderate intensity fires, the suitable
nesting/roosting habitat of dense multi-storied stands
would have been limited to fire refugia; low on north
and east aspects and in drainage bottoms. Dense
multi-storied stands with ladder fuels are not very
stable in a frequent fire environment. Low slope posi-
tions on north and east aspects and drainage bottoms
would be the areas least affected by the historic fire
regime. Suitable nesting/roosting habitat even limited
to these type of areas would still be found across most
of the analysis area. As the mixed conifer graded into
true fir, larger blocks of suitable nesting/roosting habi-
tat would be found, due to less frequent fire in these
vegetation communities. Since over 70% of the analy-
sis area is a mixture of conifer and hardwood the suit-
able nesting/roosting habitat in these vegetation types
would have been very linear following the drainages
and the north and east aspects of the drainages, with
foraging/dispersal habitat covering most of the area in
between. The distribution of nesting/roosting and
foraging/dispersal habitat across the analysis area
was dictated by the fire regime (both natural fire and
cultural burning).

GOSHAWK prefer moderately dense canopy closure
and an open understory for foraging through the
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forest. Their preferred nesting sites are in large trees
located low on slopes of north and east aspects. The
historic fire regime would provide good conditions for
goshawks. The habitat diversity including oak wood-
lands, conifer forests, meadows, and riparian areas in
all seral stages would have provided a diverse and
abundant prey base for goshawks. The denser coni-
fer dominated stands on north and east aspects would
have provided nesting opportunities. Historically
much of the analysis area below the true fir zone
would have been good goshawk habitat.

MARTEN/FISHER --The habitat conditions that sup-
ported spotted owl and goshawk would also have sup-
ported marten and fisher. The historic habitat diversity
should have made the analysis area good habitat for
these two forest carnivores.

ELK are grazers that move up and down the slope de-
pending on the season. The more open oak wood-
lands and conifer forests with a grass understory
would have provided excellent elk habitat. The east
side of the analysis area from Carter Creek to Rodg-
ers Creek would have most likely been the best elk
habitat. The more gentle slopes in this area would
have provided easier migration routes between high
elevation summer range in the Haypress Meadow
area and winter range along the Klamath River.

PORCUPINE were never common to the analysis
area, they use herbaceous vegetation from meadows
and riparian areas for a food source. They seem to
prefer pine trees for climbing and foraging, and rock
talus areas for winter denning. Rocky areas for winter
dens can be a limiting factor for porcupine use of an
area. Historically there were more pines in the
hardwood/conifer and more herbaceous vegetation as
a result of the fire regime. These conditions would
have made the area more suitable for porcupine and it
can be assumed that they were more common in the
past.

SURVEY AND MANAGE SALAMANDER AND MOL-
LUSKS --There is little or no historic information on
these species. The timing of most of the fires under
the historic fire regime would have been at times
these species would have underground or in protected
areas. This would allow them to occupy these areas
even with the frequent fire regime.

Under the early conditions, the combination of good
growth sites, favorable moisture regime, plants spe-
cies diversity, and frequent fire created and main-
tained a diversity of habitat types and/or ecological
niches for a wide variety of wildlife species. The
abundance and distribution of individual species would
have changed through time depending on the inten-
sity and distribution of the fires.
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ROADS

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

Prior to inception of the Forest Highway Program in
1915, the Forest Road Development Program in 1925,
and the Works Progress Administration, the normal
method of travel in the analysis area was by foot,
mule, or horse over early historic trails with a few
rough wagon roads. The transportation system in the
landscape has developed over the years primarily in
association with resource development and/or extrac-
tion. Early road construction followed old trail align-
ments and centered around providing access for fire
suppression and mining activities.

Development began in the early 1920s with the con-
struction of Highway 96 from Happy Camp to Somes
Bar. Further development did not occur until the early
1930s when the Civilian Conservation Corps began
constructing the main access roads to Cedar Camp,
Dillon Mountain, Elk Valley, Camp Three, Ukonom
Mountain, and Offield Mountain.

In 1935 a Klamath Transportation study was devel-
oped. The primary objective was to enhance the fire
protection in Region 5. In 1942 emphasis was redi-
rected to mineral access roads in support of war re-
lated activities.

Most of the remaining roads in the area were con-
structed to access timber harvest beginning in the late
1950s. Examination of aerial photos and Forest Visi-
tor Maps show the progression of road building within
the analysis area. See Appendix G - Numerical List-
ing of Roads and Their Status, which identifies the ap-
proximate decade roads were built, see Figure 4-2
Road System Development, contained in the Map
Packet located at the end of this document.
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COMMERCIAL TIMBER OUTPUTS ON

have occurred in the watershed and where?

A total of 28,800 acres (29%) of the watershed has
had some level of timber harvest. The EU! identifies
areas with stumps present - this information can be
used to approximate the 12,700 acres which were par-
tial cut areas (thinnings, salvage, etc.). A review of
the Managed Stands data layer identifies 16,100
acres where regeneration harvest prescriptions have
been applied, see Figure 4-3 Historical Logging, con-
tained in the Map Packet located at the end of this
document.

The decades in which these were harvested are iden-
tified in Table 4 - 1 Acres of Plantations by Decade.

CULTURAL

—_—
Key Questlon 1- What were the prehistoric and
historic land uses and management practices
within the watershed?
Refer to Step 5 Cultural section (Page 5-28) for the
answer to this question.

HUMAN USES

Key Question 1- What are the historic human uses
in relation to Forest
Products/Recreation/Community interest of the
watershed?

See the Historic Overview write-up at the beginning of
this step.
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INTRODUCTION - This chapter begins with a brief
outline of planning direction as it applies to the Ishi-
Pishi/lUkonom analysis area. Included with planning
direction is a brief overview of management 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 out-
lined in Step 2. Issue-specific desired conditions
based on Forest Plan guidance and landscape char-
acteristics are also discussed.

PLANNING DIRECTION

The planning direction for determining desired condi-
tions is derived from all appropriate laws and adminis-
trative 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
also establishes the Aquatic Conservation Strategy
(ACS) to restore and maintain the ecological health of
watersheds and aquatic ecosystems. The ACS in-
cludes establishment and management of Riparian
Reserves and Key Watersheds, completion of Water-
shed Analysis, and watershed restoration. The Forest
Plan incorporates the ROD and Aquatic Conservation
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
presented later in this chapter.

National Forest lands in the analysis area are divided
into nine Forest Plan management areas; Wilderness,
Late-Successional Reserve (LSR), Special Habitat,
Special Management, Riparian Reserve, Retention
Visual Quality Objective (VQO), Recreational River,
Partial Retention VQO, and General Forest. Figure
1-2 Forest Plan Management Areas Updated 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 acre-
age of each area and percent National Forest Lands.

Table 5-1_Management Area Acreage |
Management Areatis | Aere‘i_ngﬂy_é- J%i ﬁFL_SQis‘_X_M_W

Wlldemess 8

Lale-Successional Reserve 44 480 43

Other Special Habitat 200 <1

Special Management 7,760 8
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WILDERNESS - The Marble Mountain Wilderness is
partially in the Ishi-Pishi/lUkonom analysis area. Wil-
derness areas are to be managed for wilderness char-
acteristics, natural conditions, and ecological pro-
cesses. 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 Marble Mountain 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.

LATE-SUCCESSIONAL RESERVES (LSRs) and
OTHER SPECIAL HABITAT - Portions of the Ten
Bear, Dillon, and Flint Valley/Bark Shanty LSRs are
within the analysis area. The Ten Bear LSR occupies
much of the analysis area east of the Klamath River
adjacent to the Klamath River. The Dillon LSR oc-
cupies the northwest portion of the analysis area
around Pony Peak and the Flint Valley/Bark Shanty
LSR occupies much of the high country in and near
the Rock Creek drainage. Several 100 acre LSRs are
located in the area between these large LSRs. A Spe-
cial Habitat area in located near Somes Bar. The goal
of late-successional reserves and special habitat ar-
eas is to provide habitat for late-seral dependent wild-
life and other terrestrial T&E species over the long-
term.

SPECIAL MANAGEMENT - Special management ar-
eas include Research Natural Areas (RNAs), Special
Interest Areas (SlAs), and Cultural Areas. The Ishi-
Pishi/lUkonom analysis area contains two RNAs, the
Haypress Meadows and Rock Creek Butte RNAs. All
of the Haypress Meadows RNA is within the Marble
Mountain Wilderness, partially within this analysis
area and partially in the Wooley Creek analysis area.
The Rock Creek Butte RNA is entirely within the Ishi-
Pishi/lUkonom analysis area, partially within the Flint
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Valley/Bark Shanty LSR and partially its own manage-
ment area. RNAs are to provide unmodified condi-
tions and natural processes for non-manipulative re-
search in those places of important vegetative,
aquatic, or geologic interest. The Haypress Meadows
RNA contains stands of Red Fir and extensive moun-
tain meadows. The Rock Creek Butte RNA contains
mountain chaparral and Brewer spruce. The Katimin
Cultural Area is also mostly within this analysis area.
Cultural Areas are to provide protection of the ceremo-
nial values that exist in these areas

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 approximaled for this analysis
as described in Step 3 and Step 5 - Riparian Re-
serves. The value in Table 5-1 incudes only National
Forest lands outside Wilderness, LSR, Special Habi-
tat, or Special 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 National Forest land, within and outside
Wilderness, LSR, and Special Management areas, but
do not apply on private lands.

WILD AND SCENIC RIVERS - The Klamath River is a
designated National Wild and Scenic River. The por-
tion of the Klamath River within the analysis area is
classified Recreation River. The boundaries of the
Wild and Scenic River corridor have been established.
In the Recreational River management area, timber
harvest is allowed but should mest Partial Retention
VQO. Timber output expectations are the same as for
Partial Retention. Ukonom Creekis a proposed Wild
River although the entire stream iswithin an LSR and
the river corridor does not have its own Management
Area designation.

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 aftractive 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 Patial Retention and
General Forest areas, approximately 16% of the
standing timber volume harvested per decade.
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Critical Habitat Units (CHUs) and Released Road-
less Areas are also found in the analysis area. Criti-
cal Habitat Units were established by the Fish and
Wildlife Service for long-term protection of habitat for
the northern spotted owl. Most of the CHU areas
have been incorporated into Late-Successional Re-
serves but some extend outside of LSRs. Designa-
tion as a CHU will not likely impact the management
of LSRs and Riparian Reserves but may have implica-
tions in other management areas. Management impli-
cations of CHUs will be discussed in more detail under
the Terrestrial Wildlife issue.

Released Roadless Areas were unroaded (RARE Il)
areas released for multiple use management under
the California Wilderness Act. Some of these areas
have since become roaded, about 200 acres in this
analysis area, but are retained in the database as re-
leased roadless. Controversy concerning entering
roadless areas affects management of these areas.
Released roadless designation has some present im-
pacts on those management areas available for
scheduled timber harvest and may affect management
in LSRs and Riparian Reserves as well. The manage-
ment implications of Released Roadless Areas will be
discussed in more detail under the Commercial Tim-
ber Harvest Outputs on Public Lands issue. The acre-
age of Critical Habitat Units and Released Roadless
Areas is displayed for each management area in
Table 5-2 Released Roadless Areas and Critical Habi-
tat Units.

S

0 CS

HILLSLOPE PROCESSES

Key Question 1- What changes are there between
current and reference/historical runoff and ero-

sion rates and what causes these changes?

There is a general increase in current erosion rates
compared to reference/historical erosion rates. In the
Ishi-Pishi Analysis Watershed, roads and timber har-
vest are the primary causes in increased erosion. In
the Ukonom Analysis Watershed, the 1987 wildfire
plays a primary role in increased erosion, along with
roads and timber harvest. While wildfire has always
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played a role in the Ukonom watershed, the intensity
and extent of the 1987 fires is probably greater than
what generally occurred under reference conditions.
Any surface erosion increases from the 1987 wildfires
has probably recovered 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 or obliterated and has become reveg-
etated. Erosion impacts of individual roads are vari-
able, from large erosion increases to erosion in-
creases a little above background rates. In general,
road densities greater than about 4 miles per square
mile will cause noticeable downstream impacts. Fix-
ing 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 stands has a larger im-
pact.

Landslide sediment production modeling is one way to
estimate increases in erosion rates. The landslide
model is based on landslide rates quantified in the
Salmon Sub-Basin Sediment Analysis (de la Fuente
and Haessig 1993). This model is used throughout
the Klamath National Forest westside although verifi-
cation for areas outside the Salmon subbasin is not
yet complete. Modeled landslide volumes are esti-
mates and should not be used as absolute values.
However they do provide a basis for comparison. Two
different landslide volumes are compared in this
analysis. The first is current condition, modeled by
overlaying the wildfire, roading, and intensive timber
harvest acres (displayed in Step 3) with the geomor-
phic terranes and multiplying by landsliding rates. The
second is a hypothetical reference condition, assum-
ing the watershed is in pristine condition with no natu-
ral or management disturbances. Reference condition
does not reflect actual historic condition with the influ-
ence of fire, as discussed in Step 4, but does provide
a consistent basis for comparison. Results of the
modeling for the 15 analysis subwatersheds are dis-
played in Table 5-3 Subwatershed Landslide Vol-
umes. The process used for modeling landslide rates
is described in Appendix B - Cumulative Watershed
Effects.
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Another model is used to predict surface erosion.
This model uses the Universal Soil Loss Equation
(USLE) and parameters modified from the Salmon
Sub-Basin Sediment Analysis. Roads are the primary
disturbance influencing surface erosion model out-
puts, due to assumptions of high erosion rates, high
sediment delivery potential, and no recovery of im-
pacts from roads. In addition, site specific conditions
such as road surfacing, are not used in this analysis
due to lack of data and modeling complexities. Verifi-
cation of USLE parameters, thus surface erosion
model outputs, is not as straight-forward as the verifi-
cation of landslide model parameters. Surface ero-
sion model outputs can be highly variable depending
on assumptions and should, like the landslide model
outputs, be used as a comparative tool rather than as
an absolute measure. Model outputs are displayed in
Table 5-4 Subwatershed Surface Erosion Volumes.
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Other models also exist for the prediction of channel
erosion. These models use many of the same param-
eters as the landslide model (e.g., the extent of water-
shed disturbance and soil types) but use different
computations. The channel erosion models closely
parallel the landslide model, show similar results, and
are not calculated for this analysis.

Key Question 2- What are the hydrologic/ero-
sional concerns in the analysis area and in each
subwatershed? What management strategies
should be used to minimize impacts from human
activities?

The landslide and surface erosion models give some
indication of hydrologic/erosional concerns for each
subwatershed. The thresholds used in these models
act as indicators that subwatersheds may have some
erosion concerns that would affect management. For
the Ishi-Pishi/lUkonom watersheds, Ti Creek is over
threshold in the surface erosion model and Rogers
Creek is at threshold in the landslide model.

Another modeling technique 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 regeneration harvest are pre-
sented in Step 3 for each subwatershed in the Ishi-
Pishi/lUkonom watersheds. These are multiplied by
coefficients presented in Appendix B - Cumulative
Watershed Effects. 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 a formula 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; val-
ues are displayed in Table 5-5 Equivalent Roaded
Area and Threshold of Concern.

Thrésholdo %ERA OC Qver

‘Subwatershed R consern Thisd 1d 1/

A %ERA/TOC greater than 1.0 means that a water-
shed or subwatershed is over threshold. Over thresh-
old has been interpreted as approaching an unaccept-
able level of cumulative watershed effects. Two of the
Ishi-Pishi/lUkonom subwatersheds have %ERA/TOC
of 1.0 or greater as determined by this model.

A cumulative watershed effects assessment should
include consideration of all model results. Three wa-
tershed effects models have been run for the Ishi-
Pishi/Ukonom area with results summarized in Table
5-6 Summary Cumulative Watershed Effects Models.
Models were weighted equally, with one-third to the
ERA model and two-thirds to the two sediment pro-
duction models. Model-derived sediment production
(in cy/ac/yr) suggest that 75% of the total is from mass
wasting and 25% from surface erosion. Therefore the
mass wasting model is weighted three times the sur-
face erosion model. The final weighting for the three
watershed models is 50% for the landslide model,
17% for the surface erosion model, and 33% for the
ERA model. There is not yet a threshold established
for the combined model, the results are shown n
Table 5-6 for comparative purposes.
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A cumulative effects assessment should also include
consideration of riparian area and stream conditions,
land allocations for each subwatershed, and any other
relevant site-specific information that has not been in-
cluded in any watershed models. The riparian area
and stream conditions are displayed under the Ripar-
ian Areas issue. Land allocations by subwatershed
are displayed in Table 5-7 Subwatershed Land Alloca-
tions. Detailed information for each subwatershed,
including recommendations for future management, is
contained in the following paragraphs.

Adnilfi .
, Ider- rivale
Subwalprshed T ess wt:t;uvgy Lands

¢ A % Ad

There are some general management actions that
should be used regardless of subwatershed or land
allocation. Most of these involve road location and the
ability of roads to handle flooding. According to "The
Flood of 1997: Klamath National Forest" (de la Fuente
and Elder, in preparation), over half (51%) of ERFO
(road damage) sites from the 1997 flood are
road/stream crossing failures. This includes all road
damage sites at stream crossings regardless of
cause, including culvert capacity exceeded by water

and debris, landslides, and fill failures from soil satura-
tion. Many culverts were unable to pass the water
and debris that flowed down the streams during the
1997 flood. Portions of the roads and adjacent hill-
slopes were severely eroded as culverts plugged or
were overtopped, causing streams to flow across or
down roads then down slopes not capable of handling
the large amounts of water. The standard design
practice when most road/stream crossings were built
included specifications for handling 20 year floods.
These are at risk to fail during larger floods. To mini-
mize impacts, road/stream crossings should be up-
graded to handle the water and debris during a 100
year or larger flood. This can be done through culvert
upsizing or by designing crossings so that, if culvert
capacity is exceeded, water overtopping the road will
cause minimal damage and erosion. Site-specific
cross drain inventory should be conducted to deter-
mine the sites most in need of crossing upgrades.

Road-related landslides are another cause cited in the
flood damage study, accounting for about 18% of
ERFO sites. In general, stabilization projects on
earthflow landslides have had little success as these
landslides are too large and complex for easy fixes.
Failure is slow and not readily apparent in some
cases. Some earthflows are activated or aggravated
by road cuts, road fills, and changes in drainage.
Some drainage changes are done in honest attempts
to stabilize slopes. The trick in reducing road ag-
gravated damage by active earthflows is to minimize
the size of cuts and fills, and avoid disturbance of
drainage (surface and subsurface).

Numerous failures of the road cut face and natural
foundation of the fill are observed in unconsolidated
inner gorges and toe zones. These landslides range
in size from maintenance tasks to large masses that
are difficult to repair. In some cases structural repairs
can be effective, when competent local foundation can
be achieved. Without achieving a competent founda-
tion, repairs often won't survive subsequent flood
events, failing in much the same fashion as before.
Cut failures can often be stabilized with a drained,
reinforced-earth buttress behind the cut. Foundation
failures may be stabilized by over-excavating the foun-
dation to competent material.

One of the best approaches to the management of
unconsolidated inner gorge and toe zone instability is
avoidance. Often there is gently sloping ground up-
slope where even earthflow movement results in little
more than movement of a segment of road a few feet
sideways. High maintenance road segments in inner
gorges and toe zones make good candidates for road
decommissioning. Earthflows may continue to move,
but suspending activities that keep the road open will
often result in significant abatement of other landslide
processes.

———————__———_______—_———_—'_—__'—_—————-—_—_——-———____
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Road fill failures account for about 14% of the road
damage sites as reported in the flood damage study.
On steep slopes, the dominant factorin the stability of
fill is soil strength due to compaction. Most local
roads were constructed without controlled compaction.
Achieving adequate compaction inrepair of fill failures
is key to preventing a subsequentfailure at the same
site. Important in getting effective compaction is that
the soil moisture be within the narow range required
to achieve good compaction and that the required
compactive effort be applied. Mechanical reinforce-
ment of fill (such as layered gediextie) and surface
and subsurface drainage also serve to improve the
strength of fill. Mechanical reinfocement is very im-
portant in situations where the location or soil proper-
ties make good compaction difficulito achieve.

Many fill failures are called wash outs or blow outs, as
if the failure was due to the erosive action of flowing
water. The improvement in soil strength from good
compaction, mechanical reinforcement and drainage
would prevent, or at least reduce, the damage by flow-
ing water, such as by culvert faiure. A well com-
pacted soil has fewer and smaller void, so absorbs
less water and remains stronger wheninundated.

Fill failures often result in mudflow landslides which
are often very destructive for a lng distance down
stream. Fill failure is likely a significant, if not major
contributor to management related increase. of sedi-
ment production.

There are substantial restoration opportunities in pre-
venting fill failure. First is in stable repair of 1997-98
storm damage. Such a storm series would activate
many but not necessarily all of the unstable fills. Sec-
ond would be a program to identiy low-density fills,
fills constructed of cohesionless sail (decomposed
granite) or other unsuitable material and sites where
surface or subsurface drainage threatens stability.

The majority of non-road-related landslides from the
1997 flood occurred within the perimeter of the 1987
wildfire in Ukonom Creek. Granitic soils, as found in
Ukonom Creek, are particularly susceptible to lands-
liding following wildfire although large-scale, high in-
tensity wildfire will create hydrologic and erosional
concerns in any soil type. Reducing fire hazard is im-
portant to prevent large-scale, high intensity wildfire
and reduce the risk of extensive watershed distur-
bance from wildfire.

All management activities, including road construction
and maintenance, timber harvest, prescribed fire, etc.,
should be done following Best Management Practices
(BMPs). BMPs are the result of an agreement be-
tween the National Forests in California and the State
of California to allow Forest Service self-regulation of
Clean Water Act compliance. In essence, the Forest
Service agreed to many management practices

(BMPs) designed to minimize the degradation of water
quality. Implementation of BMPs is the job of project
administrators following the guidelines of project pre-
paratory environmental documents. With effective
implementation of BMPs, adverse impacts to water
quality will be minimized.

Specific management strategies to minimize hydro-
logic and erosion concerns for each subwatershed are
discussed in the following paragraphs.

The Rogers Creek and Ti Creek subwatersheds are
each over threshold in at least one of the watershed
models. The primary reason for the high watershed
impacts in each of these subwatersheds is the high
road densities, 4.3 miles per square mile in Rogers
Creek and 4.2 miles per square mile in Ti Creek (from
Table 3-3). The Rogers and Ti Creek subwatersheds
also have the greatest extent of past timber harvest in
the most recent mapping of Riparian Reserves,
greater than 20 percent harvested for each of these
subwatersheds. Rogers and Ti Creek should be
considered Impaired Watersheds, based on the
results watershed modeling and these other con-
siderations. In impaired watersheds, activities should
consist of restoration (such as road decommissioning)
or stand tending activities aimed at long-term water-
shed health. The extensive plantations may be in
need of precommercial thinning, including those plan-
tations in Riparian Reserve. Prescribed fire may be
appropriate to protect these areas from future wildfire.

The Irving Creek, Sandy Bar/Stanshaw, Carter/
Kennedy, and Reynolds/Natuket subwatersheds
are each below threshold in all three watershed mod-
els although each are approaching threshold in one or
more of the models. The primary watershed impact
for each of these subwatersheds is roads. All have
moderately high road densities between 2.5 and four
miles per square mile. In addition, Riparian Reserves
have been harvested though not as extensively as the
Riparian Reserves in Ti and Rogers Creek. None of
these four subwatersheds should be considered im-
paired. Activities in these watersheds should include
restorative activities as appropriate but may also in-
clude additional disturbance (i.e., timber harvest) as
appropriate by land allocation.

The Upper Ukonom, McCash/Cub, and Panther/
Lick subwatersheds are below threshold in all water-
shed models but are approaching threshold in one or
more model. Road densities are moderate to low in
each subwatershed (less than 1.5 miles per square
mile) and the primary watershed impact has been
wildfire. The 1997 flood had the greatest impact (for
the analysis area) in these three subwatersheds of
Ukonom Creek, at least partially attributable to the
wildfire effects in the area’s granitic soils. These three
subwatersheds are almost entirely within Wilderness
or Late-Successional Reserves, programed timber
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harvest in the future is not an issue. They should not
be considered impaired watersheds. Future activities
should include restoration and stand tending to pro-
mote late-successional habitat, improve watershed
health, and reduce the risk of future catastrophic wild-
fire.

The Upper Rock, Lower Rock, and Beans Gulch
subwatersheds are each below threshold in each wa-
tershed model and well below threshold in the com-
bined model results. Road densities are moderate
(between two and three miles per square mile) and
most roads are on or near ridge tops. These subwa-
tersheds should not be considered impaired water-
sheds. However, past flooding, primarily the 1964
flood, has impacted Rock Creek and its tributary
stream channels. The Rock Creek drainage contains
large areas of active landslides and otherwise un-
stable land that impact stream conditions regardless
of the extent of management activities. Future man-
agement should concentrate on decommissioning. or
repairing roads on unstable lands and avoid additional
disturbances on unstable lands.

The Coon, Swillup Creek, and Thomas/Aubrey
subwatersheds are all well below threshold in the
models run for this analysis. Road densities are low
(2 miles per square mile or less) and mostly avoid un-
stable lands. These subwatersheds should not be
considered impaired. Activities should consist of
those consistent with the land allocations and subject
to project level NEPA analysis.

Key Question 3- Which subwatersheds have con-
tinued watershed concerns, when wiil they be

considered recovered, and how can recovery be

promoted?

The Rogers Creek and Ti Creek subwatersheds are
considered "impaired watersheds" due to continued
watershed concerns. An "impaired watershed" desig-
nation is similar to an Areas with Watershed Concerns
(AWWCs) designation in the Forest Plan. The pri-
mary difference (besides terminology) is that AWWCs
are part of a management decision in the Forest Plan
and impaired watershed is a label used to classify
watersheds but is not a management decision. The
same principles of watershed concerns apply but the
AWWCs management direction no longer applies after
a watershed analysis has been completed. Overall,
about 10,350 acres of the Ishi-Pishi/lUkonom analysis
area is considered impaired watershed, compared to
the 39,310 acres of AWWCs for this area in the Forest
Plan (see Figure 5-1 Impaired Watersheds, contained
in the Map Packet located at the end of this docu-
ment).

Recovery can be promoted in the "impaired" subwa-
tersheds primarily through road decommissioning.
Decommissioning those roads in the most unstable
ground would have the greatest benefit. For example,
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the Ti Creek subwatershed has about 40 miles of
road, four of those road miles are in inner gorges. De-
commissioning the four miles of road in inner gorge
would lessen the percent over background to about
half of threshold in the landslide model. This is the
same positive effect that would occur if all 36 miles of
road outside of inner gorges were decommissioned,
according to the landslide model. Rogers Creek
would also benefit from road decommissioning in inner
gorges and other unstable lands although only about 1
mile of road (of the total 27 miles in the subwatershed)
are in inner gorges. The Rogers and Ti Creek subwa-
tersheds will be considered recovered after a sufficient
amount of road decommissioning has occurred or
large numbers of plantations are old enough (>40-50
years) to no longer be considered a watershed distur-
bance. Future analysis will determine if the subwater-
sheds are recovered. :

Key Question 4- What are the trends for hillslope
processes in the analysis area?

Unstable areas will continue to be subject to natural
processes beyond management control. Landslides
will occur when the analysis area is subject to heavy,
sustained rainfall or flooding. However, accelerated
landslide rates resulting from timber harvest or wildfire
will decrease, approaching background rates, as
these disturbances recover. Direct management im-
pacts (i.e., timber harvest) will decline overall com-
pared to the past several decades, primarily due to the
designation of many areas ‘as administratively with-
drawn from programmed timber harvest. The extent
of the road system will likely remain static or decrease
but long term lack of road maintenance will render cul-
verts less effective. The roads will continue to suffer
damage during floods due to inadequate road/stream
crossings, landslides, and other road stability prob-
lems. The probability of severe fire affecting hillslope
processes will increase as fuel levels continue to in-
crease.

DESIRED CONDITIONS

—Management activities lead to recovery of impaired
watersheds. Future management activities in other
subwatershed do not lead to impaired conditions so
that over the long-term, no subwatersheds in the
analysis area are impaired watersheds.
—Management of the road system is adequate to
manage the land while minimizing downstream ad-
verse impacts.

—Fuels conditions are such that the risk of cata-
strophic wildfire is small throughout the watershed.

RIPARIAN AREAS

Key Question 1- How have Riparian Reserves
acreage estimates evolved from the Forest Plan
through this analysis?

Three Riparian Reserve mapping estimates are avail-
able for the analysis area; the Forest Plan estimate,
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the current Forest-Wide streams and unstable lands
estimate, and the estimate derived from the Forest-
Wide coverages supplemented in this analysis. The
acreages for each are displayed in Table 5-8 Riparian
Reserve Acres, and the mapping extent displayed in
Figure 5-2 Post-Analysis Riparian Reserve Compo-
nents, contained in the Map Packetlocated at the end
of this document. The supplemented Forest-Wide es-
timate is the most likely to depict actual Riparian Re-
serve extent although it is still an estimate. Actual Ri-
parian Reserve boundaries need tobe ground verified
at the project level.

o Wildef-
tlon andA'g'm lstr‘aes g‘:;

The Northwest Forest Plan Record of Decision (ROD)
and the Forest Plan designated Riparian Reserves as
a land allocation. Mapped Riparian Reserves are dis-
played and used for acreage estimates in the Forest
Plan. The mapped Riparian Resenes consist of un-
stable lands mapping available during the Plan analy-
sis but does not include stream buffer mapping which
was not available at that time. Due to the lack of
stream buffer mapping, an additional 44% of Matrix
land (land allocations outside of - widerness and ad-
ministratively withdrawn areas) are assumed to be un-
mapped Riparian Reserves inthe Forest Plan.

The Riparian Reserve acreage estimates described in
Step 3, Ripatian Areas, are derived from updated geo-
morphic and stream buffers mapping (update version
for each, September 1997). The Riparian Reserves
include the unstable lands geomanphic types; Active
Landslides, Toe Zones of Dormant Landslides, and all
types of Inner Gorge. The stream buffer mapping in-
cludes 340 foot buffers (approxim ately two site poten-
tial tree heights for the area) on fish-bearing streams
and lakes, and 170’ (one site potential tree) on non-
fish bearing perennial and intermittent streams,
marshes, and springs. The streams, marshes, and
springs mapping is based on USGS 1:24,000 quad
maps supplemented with additional streams based on
a 20 acre accumulation model. The 20 acre ac-
cumulation model predicts the beginning of a stream,
assuming 20 acres of land draining to a single point
will initiate an "annual scour" stream, "annual scour”
as described in the ROD and the Forest Plan. The

model has been spot tested in the Elk Creek, Beaver
Creek, Callahan, and Lower South Fork watershed
analysis areas and has shown to give a good estimate
of stream extent in those areas. The 20 acre ac-
cumulation model streams have been incorporated
into Forest wide streams and stream buffers cover-
ages.

The Ishi-Pishi/lUkonom analysis area includes the wet-
test and most unstable lands on the Forest. Because
of the greater precipitation compared to the rest of the
Klamath NF, the 20 acre accumulation model likely
underestimates stream extent for this area. Therefore
a 10 acre accumulation model was run to supplement
the Forest-Wide streams coverage. The 10 acre
model has not been field checked but should provide
a good estimate, possibly over-mapping, of stream
extent. These additional streams are also buffered to
170 feet to add to Riparian Reserve acreage esti-
mates. In addition, unstable lands (primarily toe
zones of dormant landslides) are under-mapped for
the Ishi-Pishi/lUkonom area in the Forest-Wide geo-
morphic mapping. Local geomorphic knowledge is
used to supplement the unstable lands mapping and
the Riparian Reserves acreage estimates. Updated
unstable lands mapping is included in this analysis for
the Happy Camp Ranger District portion of the analy-
sis area and the portion of the Ukonom Ranger District
west of the Klamath River. The east side of the Kla-
math River will have unstable lands mapping updated
as needed for projects.

Key Question 2- What are the natural and human
causes of change between historicalireference
and current riparian area conditions, including the

impacts of roads and other disturbances?
_— e

Mining was the earliest Euro-American activity to im-
pact to riparian areas in the analysis area. Placer
mining along the Klamath River and several tributaries
disrupted stream channels and riparian vegetation,
primarily in the 1890 to 1920 time period. Most of
these old placer workings have become revegetated
although evidence of past workings can still be seen.
The 80 acre Ten Eyck Placer Mine, near the mouths
of Teneyck and Natuket Creeks, was last worked in
1991. The mine area was revegetated, seeded with
grass, and otherwise reclaimed in 1995. The reveg-
etation efforts appear to have been successful. Other
mining that occurred in ore deposits generally had
little effect on riparian areas. Currently, the mining
that occurs in the analysis area is primarily suction
dredging in the Klamath River.

Roads and timber harvest are the primary human-
caused disturbances affecting the riparian areas to-
day. Roads are the greatest impact due to the long-
term loss of growing site for vegetation and potential
sources of eroded sediment. Timber harvest is a tem-
porary change erosion potential and vegetation seral
stage, affecting sediment inputs to streams, stream
shading, and large wood recruitment. The wildfires of
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1987 also impacted many acres of riparian area by
changing vegetation seral stage and increasing ero-
sion potential. The roaded acres, timber harvest
acres (plantations), and wildfire acres are presented in
Table 5-9 Roads, Timber Harvest, and Wildfire in Ri-
parian Reserves, for the Riparian Reserves in each
subwatershed.

Yo | Infensive ‘87 or’94
R Roz Hav 1 In  Ive Wldfire
Subwatershed Al 1978 aryest  Mod. or
Present 7 . High
ol Actes :5'7 n

Key Question 3- How do the current riparian habi-
tats compare to optimum habitats, and how can
riparian areas be protected and/or restored? What
poses problems to stream channel stability and
resilience?

Information from stream habitat surveys can be useful
as a descriptive tool for assessing aquatic habitat con-
ditions. Various problems arise, however, when at-
tempting to set standard thresholds for stream habitat
parameters. One set of criteria cannot fit all streams.
The most troublesome problem is how to scale stream
habitat parameters to the size of a stream and to the
geologic morphology of its watershed. Pools in
smaller streams tend to be shallower than pools in
larger streams. Streams in a watershed having large
areas of decomposed granitic terrain generally have a
higher percentage of fines in the substrate than
streams within watersheds where most of the terrain is
composed of competent bedrock. Other problems
arise because there is very little information on refer-
ence stream habitat conditions and ranges in refer-
ence data vary widely.

Because optimum habitat conditions for Ishi-Pishi/
Ukonom streams are largely unknown, reference habi-
tat parameters from three sources are used in this
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analysis. Reference conditions for instream habitat
components have been identified in measurable ele-
ments in the Forest Plan. National Marine Fisheries
Service (NMFS) has established measurable indicator
criteria to determine if stream ecosystems are at a
properly functioning condition. Habitat parameters
from two relatively unmanaged watersheds, Dillon and
Wooley, are also used as reference conditions. Table
5-10, Reference Habitat Components, summarizes
the three sets of reference habitat values (only water
temperature and fish habitat parameters presented in
Step 3 are displayed).

Water
Tem rature

Determination of habitat criteria from the Forest Plan
is based on a Draft Proposal For managing and Moni-
toring Streams For Fish Production (Sedell 1988), lo-
cal data and current literature. Sedell's proposal was
intended to provide direction for Forest Plan applica-
tion in Oregon and Washington Forests in the Colum-
bia River Basin. These may be adjusted to the Kla-
math National Forest as additional information is ob-
tained. '

The National Marine Fisheries Service Matrix of Fac-
tors and Indicators is used to document baseline
stream and watershed conditions. Current aquatic
conditions for each surveyed stream in the assess-
ment area are compared to NMFS indicator criteria to
determine "Functioning”, "At-Risk”, or "Not Properly
Functioning” habitat components. The indicator crite-
ria used for this assessment are shown in Table 5-11,
Matrix of Factors and Indicators for the Ishi-
Pishi/Ukonom Watershed Assessment. Appendix C -
Aquatic Habitats, contains completed comparison
tables titled "Justification of Matrix of Factors and Indi-
cators” for each surveyed stream. These tables dis-
play determinations of "Properly Functioning”, "At-
Risk", and "Not Properly Functioning" habitat compo-
nents and the justification behind each determination.
The NMFS matrix criteria must be used for each Kla-
math National Forest proposed project to meet obliga-
tions of compliance under the Federal Endangered
Species Act.

Step § - Interpretation
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Streams in the Dillon and Wooley watersheds were
surveyed by the USFS in the early 1990s and results
were published by EA Engineering, Science and
Technology (1995 DRAFT). These reference streams
are either wilderness streams or reaches that are un-
roaded and primarily unmanaged. They are consid-
ered to have pristine conditions for the mid-Klamath
area. Comparison values from Dillon and Wooley
streams are taken from Rosgen "B" channel types
(Rosgen 1996) because most of the surveyed streams
in the assessment area are "B" channels.

Many of the values for Fisheries Habitat Criteria in the
Forest Plan and environmental indicators in the NMFS
matrix may be inappropriate, especially when applied
to moderate to small streams in the Ishi-Pishi/lUkonom
assessment area. In some cases this may have re-
sulted in a determination of Not Properly Function-
ing or At-Risk when the negative connotation of these
labels may not always be warranted. Thresholds for
habitat parameters in the Forest Plan and NMFS ma-
trix may need refinement. More thorough analysis of
existing data and further surveys of un-disturbed
streams could help refine appropriate ranges of condi-
tions for comparing current to reference aquatic habi-
tat quality.

Successful recovery efforts will conserve and restore
the long-term dynamics of watersheds, rather than just
habitat attributes. Meeting any given management
imposed habitat standard may or may not reflect the
health of a stream. Maintenance of critical stream
processes, such as the regimes of water, sediment
and woody material delivery are more likely to result in
the successful conservation of aquatic dependent spe-
cies.

Overall, most of the Ishi-Pishi/lUkonom stream habitat
condition values are in line with properly functioning
habitat conditions from both the Forest Plan and the
NMFS Matrix of Pathways and Indicators. Most ex-
ceptions are low pool frequencies, high amounts of
fine sediments, and low numbers of key large woody
material.

Cool, deep pools are critical for summer holding and
rearing habitat. Spawning takes place in the depos-
ited gravel in pool tailouts. Several amphibian species
require cool, deep pools high in dissolved oxygen for
successful breeding. Pools can also be highly sensi-
tive indicators of changes in watershed conditions
(EPA 1991). The small streams found in this analysis
area generally do not meet the primary pool depth cri-
teria of three feet. Pool frequencies are highest in
One Mile, Upper Rock, Rogers, and Swillup Creeks.
Lightening Gulich and Panther Creek have extremely
low pool frequencies. Additionally, Coon, Flems, Hal-
verson, Salal, Sandy Bar, and Stanshaw Creeks do

ISHI-PISHI'UKONOM Ecosystem Analysis

March 1998

not meet Forest Plan or NMFS properly functioning
pool frequencies.

Stream temperatures are related to water tempera-
tures in headwater streams, solar radiation, air tem-
perature, stream gradient, and flow. The amount of
solar radiation hitting the stream is influenced by the
amount of vegetative and topographic shade. During
the summer months, temperatures greater than the
optimum required for salmonid growth can occur in the
mainstem Klamath River. However, the surveyed
tributaries to the Klamath have high canopy closure
values and, therefore, adequate stream shading and
low summer temperatures. Over 90% canopy closure
exists in Beans and Lightening Gulch, Rogers, Sandy
Bar, and Stanshaw Creeks. Flems, Irving, Lower
Ukonom, McCash, One Mile, Lower Rock, Ti, and Up-
per Ukonom Creeks do not meet Forest Plan canopy
closure criteria. All streams exceed the Wooley/Dillon
reference stream canopy closure value of 34%.

Large wood provides a source of cover and habitat
diversity for fish through a range of flows and sea-
sonal conditions. It is important for diversifying the
habitat of amphibians and other riparian dependent
species. Wood serves an important roll in maintaining
healthy stream channels. Two streams in the assess-
ment area, Upper Rock and Lick Creeks did not meet
the Wooley/Dillon reference LWM value of four
pieces/mile. Irving, One Mile, and Ti Creek exceeded
the NMFS properly functioning value of 20
pieces/mile. 'None of the streams met or exceeded
the Forest Plan value of 105 pieces/mile.

The composition of stream bed material influences the
flow resistance in the channel, stability of the bed,
and quantity as well as quality of aquatic habitat avail-
able to developing eggs, small fish, and invertebrates
(Olson and Dix 1993). Streambed quality for aquatic
organisms is highly dependent on amounts of surface
fines and substrate embeddedness; a measure of the
extent that large streambed particles are surrounded
or buried by fine sediment. Excessive fines and em-
beddedness decreases embryo and fry survival and
emergence, decreases or alters invertebrate popula-
tions that serve as a food base, decreases rearing
habitat available for juvenile salmonids, and de-
creases pool frequencies. Irving, Stanshaw and Ti
Creeks did not meet fines or embeddedness values
for the Forest Plan, NMFS matrix, or reference
streams. Fines were also high in Lower Ukonom,
Panther, Sandy Bar and Rogers Creeks. Embedded-
ness was high in Coon, Lightening Guich, Salal, and
Lick Creeks.

Key Question 4- What is the role of Riparian Re-
serves for terrestrial wildlife habitat and con-
nectivity?
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The Northwest Forest Plan (NFP) and the Forest Plan
specifically mention Riparian Rese rves as contributing
to wildlife habitat, especially late-staccessional habitat,
as well as protecting aquatic sy stems. Terrestrial
wildlife habitat and connectivity is & 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-
ian 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
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 practice's, 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 will probably change little over time. A future wild-
fire could impact riparian areas, increasing the amount

- of early-seral vegetation.

Effects of the 1987 wildfires will continue to recover in
the Ukonom subwatershed as trees become estab-
lished and grow. Effects of the 1997 flood are also
recovering throughout the assessment area. Repair
of known road-related erosion problems will help de-
crease road impacts. Provided future wildfires, road
building, and timber harvesting activities do not se-
verely impact large areas, watershed processes
should continue toward reference conditions.

Overall aquatic habitat should slowly improve over
time as the impacts of the fire and flood continue to
diminish. Streams within subwatersheds with high
road densities, high disturbance histories, and poor
road conditions will continue to experience chronic
sediment inputs. Road repairs, appropriate logging
practices in matrix and road decommissioning projects
will decrease sediment impacts in the long-term.

DESIRED CONDITIONS

--Mid to late-seral stands in Riparian Reserves are
maintained over the long-term at a percentage consis-
tent with reference conditions. Connectivity for late-
seral wildlife is also maintained.
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--High quality aquatic habitat exists in all streams with
adequate amounts of pools and CWM in streams as
site capacity allows.

--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 Strategy
objectives.

--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 2. Changes be-
tween historical and reference habitat conditions may
in turn, result in changes in aquatic community com-
positions or the area a species utilizes at a given time.
The presence of non-native, warm water species such
as brown bullheads, green sunfish and yellow perch in
the Klamath River may impact the native cold water
community by competing for food and space.

The origin of many resident trout populations is vari-
able; some may be native resident fish, others may
consist of native fish that were moved upstream
above barriers into previously barren reaches. Other
resident populations may exist because of intentional
stocking efforts, and the origin of the stocks used is
often unknown. This practice is no longer used and
influences of these stocks on present populations and
their adaptability is unknown.

Most lakes have outlets that allow planted stocks to
escape into downstream habitat. The presence of
brook trout below McCash, Secret, One Mile and
Ukonom Lakes is due to their migration downstream
after being planted. Escaped fish from lakes interact
with downstream native resident fish, compete for
food and space and can influence their range.

Road culvert and crossings have restricted and dis-
rupted the natural movement of watershed products
(water, LWM, sediment) and fish passage into some
of the Ishi-Pishi/Ukonom streams. Fish passage prob-
lems related to culverts have been identified on Rog-
ers, Sandy Bar, and Stanshaw Creeks. Anadromous
fish passage into Rock Creek may be difficult or im-
possible because of landsliding on the north bank, ap-
proximately 1/2 mile from the mouth. This problem

has been aggravated by construction of a road on un-
stable ground above the stream channel.

Key Question 2- What areas are critical for mainte-
nance, protection, and recovery for at-risk spe-
cies?

Anadromous salmon and steelhead species are com-
prised of populations called stocks that originate in
specific watersheds as juveniles. Each stock is
uniquely adapted to particular sets of environmental
conditions that exist in their natal streams. Adaptation
to local environmental conditions increases the sur-
vival success and fitness of a stock. Genetic, mor-
phological, and behavioral differences have been
shown to exist between stocks inhabiting different wa-
tersheds.

Clusters of stocks in large geographic areas (such as
the Klamath River Basin) are called metapopulations,
and collectively comprise a distinct population seg-
ment that: 1) is reproductively isolated from other
population units and 2) represents an important com-
ponent in the evolutionary legacy of the species
(Waples 1991). The streams within the Ishi-
Pishi/lUkonom watershed containing stocks of salmon
and steelhead are critical for the survival of the
metapopulation because of the genetic diversity that
exists among the stocks. The most important of these
for salmon and steelhead include Ukonom Creek,
Swillup Creek, Ti Creek, and irving Creek. The most
important of these for steelhead include Coon Creek,
Stanshaw Creek, Halverson Creek, Rogers Creek and
Reynolds Creek.

Streams that are not accessible to anadromous spe-
cies or do not provide suitable habitat are critical in
providing high quality water, especially in summer, to
the Klamath River. These streams are generally
small, well shaded with substantial base flows, and
located next to the migration corridor to upstream and
downstream habitats. This helps insure that con-
nectivity between habitats for all life stages and sub-
populations is maintained, especially through stressful
periods. The function of mid-Klamath tributaries cool-
ing and improving water quality in the Klamath River is
one of the most important functions in determining the
viability of salmon and steelhead metapopulations in
the Klamath Basin. In addition, the increased fre-
quency, and duration of high water temperatures and
fish kills along the Klamath River in recent years un-
derscores the need to maintain cool, high quality wa-
ter in tributary watersheds.

Key Question 3- What are the population trends

for aquatic dependent species in the watershed?

Fall chinook populations within the Klamath River Ba-
sin have increased dramatically the last two years, pri-
marly as a result of sever restrictions on ocean har-
vest of the species. Steelhead and coho populations

ISHI-PISHI/UKONOM Ecosystem Analysis

March 1998

Step 5 - Interpretation

Pane 5-13



remain largely unassessed but general observations
and local input from residents indicate that populations
have declined over the last decade. The anadromous
fish populations within the Ishi-Pishi/lUkonom analysis
area will continue to be influenced by ocean condi-
tions harvest levels and inland habitat conditions.
Long-term solutions for this area will require continued
improvement of habitat factors including obtainment of
a suitable temperature regime, especially in the main-
stem Klamath, suitable sediment regimes in the tribu-
taries, and the correction of fish passage problems in
Rogers, Sandy Bar, Stanshaw, and Rock Creeks.

E ' T AL

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
pre-settlement condition of the analysis area con-
tained a mosaic of disturbance adapted vegetation
communities. Based on soil capability, aspect, eleva-
tion, the historic disturbance regimes, and vegetative
response to disturbance, the vegetation communities
were remarkably stable. The seral stage distribution,
plant density, and relative abundance of plant species
within many of these vegetation communities has
changed. The pre-settlement landscape was probably
exceptionally patchy containing complex mosaics of
different age and size classes in the conifer/hardwood
communities. Large uniform patches created by infre-
quent catastrophic fire were broken up by more fre-
quent medium and small-scale disturbances (Wills
and Stuart 1994). Much of this landscape was de-
scribed as a conifer/hardwood savanna, with large ar-
eas found within the river corridor and along ridges
covered with grass, scattered conifers, and hard-
woods.

The European settlers coming into the area in the
1850s were pleased to find abundant grass and
turned out large numbers of domestic livestock. The
large amount of grazing removed the grass and en-
couraged growth of shrubs, hardwoods, and conifers.
The native grasses were the primary carrier for the
frequent low intensity fires as the grass was lost,
shrubs and thickets of small trees became more nu-
merous. This changed the fire regime from frequent
low intensity fires to less frequent moderate to high
intensity fires. Lack of grass to help spread the fires
helped early fire suppression efforts. By the 1930s the
more frequent medium scale fire disturbances had
been removed and continued fire suppression efforts
allowed conifers and hardwoods to fill in almost all
openings. The high densities of tanoak and Douglas-
fir found throughout much of the analysis area are the

result of this successful fire suppression effort, and
has set the stage for large catastrophic fire events to
occeur.

. Of the ten vegetative communities found in this analy-

sis area some have changed more than others. The
ones with the greatest change are the ones that were
accessible and offered the highest value commodities;
these include the Douglas-firwhite fir/mixed conifer,
Douglas-fir/white fir’hardwood, Douglas-fir, Douglas-
firtanoak, and the Douglas-fir'tanoak/live oak com-
munities. These plant communities were accessible
and provided large high value conifers. The other
vegetation communities in the analysis area were ei-
ther almost inaccessible until very recently (sub-alpine
conifer and true fir) or had little value such as the
Douglas-fir/live oak and the ultramafic mixed conifer.
A short discussion of all of the vegetation communities
will follow.

Subalpine Conifer - This plant community is found
almost entirely in the wilderness area at high eleva-
tions. There has been very little change in this plant
community.  Effective fire suppression from the
1950s to present has almost eliminated the primary
agent of change. The current seral stage distribution
in this community is skewed towards the larger size
classes. Under a more natural fire regime one would
expect a more patchy landscape and a slightly more
even seral stage distribution, but still most of the plant
community in a larger tree character.

True Fir - This plant community is found at high el-
evations on good site. Very little logging has taken
place, only 3% of the community has been harvested.
True fir stand structure is typified by even-aged
groups of trees that cover tens to thousands of acres.
The agents that cause this pattern are probably light-
ning fires, windthrows and insect outbreaks. Due to
the historically longer fire return intervals and the
shorter fire season that occurs at these upper eleva-
tions, this community is believed to be closer to its his-
torically maintained condition than other communities.
Fire suppression has eliminated the small to moderate
scale fires that maintained the structural diversity and
the current conditions are large areas of dense even-
aged/even-sized trees, with few openings and breaks
in this continuity. The lack of fire has increased fuel
loadings, this coupled with the lack of breaks and
openings can lead to fire events that will cover large
areas with high intensities.

Douglas-Fir/White Fir/Mixed Conifer - Regeneration
harvest has occurred in 16% of this plant community.
Under a natural disturbance regime dominated by fire
this was a mixed conifer community. Primary species
was Douglas-fir with ponderosa pine, sugar pine,
white fir, black oak, giant chinquapin, and pac'fic mad-
rone. Fire tolerant shade intolerant species would
have been the most prevalent, these were also the
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most valuable conifers for harvesting. By removing
those conifers and suppressing fire, fire intolerant/
shade tolerant species have become more prevalent.
In this community the primary beneficiary has been
white fir. Without fire, white fir will become the domi-
nate species in this community. The lack of reproduc-
tion by shade intolerant species (such as multistory
ponderosa pine and black oak) has lead to a loss of
species diversity. The ingrowth of white fir has also
created dense multistoried stands that are not stable
in an ecosystem where fire is the primary disturbance
agent.

Douglas-Fir/White Fir/Hardwood - Regeneration
harvest has occurred in 45% of this plant community.
This community is the transition zone from the
Douglas-fir’hardwoods to the mixed conifer. Under
the natural conditions this community maintained the
highest percentage of old-growth. Currently the seral
stage distribution is skewed to shrub and pole due to
past logging. With 48% of the plant community in
shrub and pole-seral stages and 39% left in old-
growth. There is a gap with very little early mature
and mid mature. This community shows the same
pattern as the Douglas-fir/white fir/mixed conifer, with
the removal fire tolerant/shade intolerant species and
ingrowth of more shade tolerant species.

Douglas-Fir - Regeneration harvest has occurred in
14% of this plant community. This is the plant com-
munity where most of the deciduous hardwoods are
found (black oak and Oregon white oak). The decidu-
ous hardwoods which historically made up the oak
woodlands are disturbance adapted species that are
being lost in this landscape. The mature hardwoods
are being shaded out by the increased size and den-
sity of the Douglas-fir and the lack of fire has allowed
tanoak and Douglas-fir to reproduce under the mature
deciduous hardwoods. Without frequent low intensity
fires to reduce competition from Douglas-fir and espe-
cially tanoak very little reproduction of black oak is tak-
ing place. To reintroduce a deciduous oak woodland
back into the landscape, a program of vegetation
management to preserve the remaining mature oaks
and a burning program to reduce competition and al-
low regeneration.

Douglas-Fir/Tanoak - Regeneration harvest has oc-
curred in 24% of this plant community. This is the
dominant plant community in the analysis area, cover-
ing 40% of the area. It is found on good site with
good moisture, but without frequent fires the shade
tolerant tanoak fills in everywhere. Except in areas
that have been previously harvested the stand condi-
tions can be characterized as a top layer of conifers
dominated by Douglas-fir and an understory of dense
tanoak and Douglas-fir. These multistoried stands,
with their high density and ladder fuels are in a condi-
tion to create large-scale catastrophic fires.

Douglas-Fir/Tanoak/Live Oak - Regeneration har-
vest has occurred in 8% of this plant community. This
community is found on somewhat harsher sites than
the Douglas-firtanoak. These shallower soils tend to
limit conifer density, but without the influence of fre-
quent fire total density is much higher than was main-
tained historically. This is a community that is also
losing the fire adapted shade intolerant species and
filling in with shade adapted species.

Douglas-Fir/Live Oak - Regeneration has only oc-
curred where pockets of conifer were located, 5% of
the community. This is a steep harsh site plant com-
munity except for the 5% that has been regeneration
harvested, is little changed from historic conditions.
Seral stage distribution has moved more to the mid-
mature with less shrub and pole that was probably
maintained historically. Fires in this community would
often top kill the live oak, but live oak is a vigorous
crown sprouter and would quickly recover.

Uitramafic Mixed Conifer - This a harsh site com-
munity, with only 1% regeneration harvested. This
community is often associated with serpentine out-
crops. Usually Jeffery pine is the dominant conifer,
with inclusions of incense cedar and Douglas-fir. The
understory usually consists scattered grass, shrubs
and scattered conifer regeneration. With a lack of fre-
quent fire, understory densities have increased. This
is a community with unique plants that are adapted to
the restrictive soil conditions and frequent low intensity
fires. This is another plant community that reestab-
lishing a frequent fire regime is needed in order main-
tain species diversity and community health.

Montane Meadow - Based on best available informa-
tion including review of 1944 aerial photos the acre-
age of montane meadow is less than what was main-
tained in the past. Many montane meadows were
culturally maintained by American Indian burning.
Since this practice stopped, conifer encroachment has
reduced the size of many meadows and some mid-
slope meadows have been lost to tanoak and
Douglas-fir reproduction. To maintain and enhance
this plant community, an active burning program
needs to be started and continued.

Riparian Shrub - This plant community is a product of
disturbance in the ripanan zone. It is found along
channels and recent landslides. This is a dynamic
plant community depending on frequent disturbance
from floods and soil movement. Depending on natural
events, this community has fluctuated in size. In the
more stable riparian areas conifers and upslope hard-
woods will fill in and often overtop the riparian shrubs.

The most significant effects on this analysis area have
been fire suppression, timber harvest and road build-
ing. We have replaced the natural seral stage distri-
bution with an artificial distribution created by timber
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harvest. Fire suppression has allowed increased
stand densities and a filling in of the understory with
conifer and hardwood reproduction. The greatest evi-
dence of this is in the mixed conifer communities and
the Douglas-fir'tanoak community. With successful
fire suppression for the last 60-80 years, shade toler-
ant fire intolerant species have been able to expand
out of the fire refugia areas and now dominate the un-
derstory of these fire adapted plant communities.
Many of the fire adapted species such as ponderosa
pine and black oak have trouble reproducing under
these conditions and have become scarce and could
be eliminated from the analysis area. With the dense
understories and ladder fuels currently found and in-
creasing in the analysis area, we have changed the
fire regime from one of a frequent low to moderate in-
tensity fires to a less frequent moderate to high inten-
sity regime. These future fires will cover large acre-
ages with much more high intensity fire than was ex-
perienced in the past and have severe effects on wild-
life habitats, especially late-successional dependent
wildlife.

Because the amount of old-growth conifer forest left in
the analysis area has been raised as a concern, an
analysis was done to determine how much of the area
was old-growth prior to timber harvest and how much
is currently old-growth conifer forest. Using the EUI
definition of late/mature/old-growth, 34% of the Fed-
eral lands in the analysis area are currently classified
as old-growth. Using the assumption that regenera-
tion harvest was done in old-growth stands, an esti-
mation of the historic old-growth acreage was devel-
oped by adding the current old-growth acreage and
the regeneration harvest. See Table 5-12 Historic and
Current Old-Growth by Vegetation Community.
Based on this analysis, historic old-growth covered
about 50% of the analysis area and the percentage
was quite variable depending on vegetation com-
munity.

Historic%o Cur % the
i

For Forest Management purposes, the old-growth
acreage in the analysis area has been displayed by
District and by updated Forest Plan land allocations.
See Table 5-13 Old-Growth Acreage by Land Alloca-
tion --Happy Camp District, and Table 5-14 Old-
Growth Acreage by Land Allocation --Ukonom District.
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TREN DS - Currently in the analysis area we B—
merows s plantations with high stocking levelss
growtty of shade toleramt hardwoods and
acrossss the area below the true fir zone. Thhess=
tions are very prone to a high severity fire=
Evern ~with active fire suppression efforts, th
high li Ik<elihood that a large portion of the an a lye~
will be= involved in large-scale wildfire event in
near TFuture. With dense multistoried stands
stable vegetative condition has been create=
area wvarhere fire is the dominant agent of disturik—

Key «uestion 2- Where are large areas
from «atastrophic disturbance and what ar—-

mEor‘tant to treat or grotect?

Fire starts have Fire starts have occurred in all but two yearss D
year huistory of data we have for the area. T he=
disturkoance regime for the watershed incluc—
quent fires. Fire suppression efforts over thhe

proximately 70 years have been for the most —m
succe=sssful in limiting fire spread and effectss=
analyssis area. This has allowed for vegetat- &
litter (®uels)toincrease dramatically from the =m
that were historically maintained. The curremt W
pressi-on organization is still successful mos

time, ®out can be quickly stretched to its limits=s
multip 1e start events. With the high fuel ace=
tions, creating higher fire intensites and e—
greate=r difficuties for building fireline, fire sLap—=
forces wil have less success in the future. D+ =
ning s torms ignitng multiple fires will conti nu -
the source of most fire starts. Based on com—
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increases in fuels, these fires will more often over-
whelm fire suppression forces, escape initial attack,
burn more area, and burn with higher intensities.

Fire behavior modeling has identified 85% of the wa-
tershed as having high to moderate fire behavior po-
tential. See Figure 3-16 Fire Behavior Potential, con-
tained in the Map Packet located at the end of this
document. Fires occurring in these areas have the
potential of becoming large high intensity burns.
These fires have the potential of reducing the amounts
of pole, early/mature, mid/mature, late/mature and
old-growth-seral stages, while increasing the amounts
shrub and forb seral stages.

Vegetation communities in the analysis area devel-
oped, adapted, and were maintained by soil types, as-
pect, precipitation, microclimate, and disturbance.
The removal of fire as a frequent disturbance has
changed these vegetation communities. In attempting
to protect them from fire, we have made some more
vulnerable to being lost to fire, some more extensive
due to their ability to establish and persist in undis-
turbed areas, and with continued protection from fire
some species dependent on fire disturbance to persist
may cease to be found in the analysis area. Fire dis-
turbance is necessary in order to maintain a wide vari-
ety of vegetative communities, species and seral
stage diversity.

The EUl vegetation layer was used to develop the
Fuel Model Layer; see Figure 3-15 Fuel Models, con-
tained in the Map Packet located at the end of this
document, to identify these locations. Timbered fuel
models (Fuel Models 8, 9, and 10) were historically
maintained with frequent low to moderate intensity
fires. To continue to maintain these stands, it is im-
portant that they be treated (underburned). Areas
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 5-3 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 streams in this analysis area provide im-
portant high quality cold water to the Klamath River
during summer low flows. Drainages providing this
cold water also have vegetative conditions that make
them prone to high severity wildfire. The complete

removal of vegetation, as in a stand replacement fire,
can increase sedimentation, change the flow regimes,
and increase stream temperatures thus degrading
aquatic species habitats. This makes it critical to pro-
tect these areas from catastrophic fire, which can be
done by making the upslope areas more resilient to
the effects of fire.

Private residences are features to protect in the analy-
sis area. All residents in the watershed should be
concerned and take precautions to protect themselves
and their homes from wildfire. Wildfires will continue
to threaten residences in the analysis area. Area resi-
dents should be encouraged to clear fuels and use
defensible space precautions around their homes.

In the analysis area, areas at risk of catastrophic dis-
turbance are also found in the wilderness, particularly
in headwaters of-Ukonom Creek, due to previous fire
effects and recent blow-down. In order to maintain an
appropriate fire regime that allows maintenance of fire
dependent plant communities in the wilderness, a wil-
derness fire plan which includes pro-active use of fire
should be developed.

Wildfires respond to breaks in topography and vegeta-
tion (natural and/or constructed fuelbreaks). Some
natural fuelbreaks exist in the watershed as well as
some fuelbreaks which are remnants from wildfire
suppression and fuels treatment activities. Some very
important wildlife habitats are found in the analysis
area along with private residences and other Forest
investments. Fire behavior potential modeling has
identified 85% of the analysis area as having high to
moderate fire behavior potential (hazard). Based on
the number of fire starts that occur in the analysis
area, risk is determined to be moderate. In order to
enhance and protect these important features, the de-
velopment of a coordinated system of natural and
managed shaded fuelbreaks has been identified as a
first step. In looking at aerial photos from 1995, some
fuelbreaks have been identified as well as roads and
ridges that can be used to develop shaded fuelbreaks
into a coordinated system. Once developed, this sys-
tem can be used for fire suppression and for imple-
menting fuels treatment activities that use prescribed
fire, along with other types of fuels removal, to protect
important features now found in the area and to de-
velop desired conditions.

Key Question 3- What is the desired role of fire in
the analysis area and how can fire be incorporated
as an ecologlical process?

3a. How will this affect air quality in and around

the analysis area?

The desired role of fire in this analysis area is to use it
as a management tool to; control vegetation density
and fuel loadings, maintain vegetation communities in
conditions that are more resistant and resilient to the
effects of high intensity fire, reduce the probability of a
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large catastrophic fire occurrence, promote vegetation
species diversity, enhance and maintain disturbance
adapted plant species, enhance and maintain impor-
tant wildlife habitats, protect private residences and
important investments.

Throughout this analysis fire has been identified as
either a management tool which if utilized can develop
and maintain desired conditions or a threat to current
and desired conditions. [t certainly is both. Managed
fire in this analysis area by itself and in conjunction
with other vegetation management can be used to de-
velop and maintain desired conditions. Large-scale
catastrophic wildfire on the other hand will set-back
the development of these same desired conditions.

With any disturbance, there will be some detrimental
effects. Managed fire will also cause some small-
scale detrimental effects, but these effects will be
short lived and the long-term benefits will far out-
weigh these short-term small-scale effects.

Most small-scale burning within the analysis area will
maintain air quality within allowable limits. To meet air
quality objectives, prescriptions for burning should in-
clude weather parameters that will carry smoke
quickly from residential areas and also from views-
heds in the analysis area. To maintain air quality,
buming can be done when weather conditions (open
windows) are present that will be favorable for smoke
dispersal. Managers should try to avoid burning un-
der a stable air mass (inversion). Temperature inver-
sions are common in the analysis area during late
evening and morning hours. Burns should be timed
so that the majority of smoke generated is transported
out of the area during afternoon hours. Prescriptions
can be developed that will avoid extended periods of
smoldering. Large-scale wildfire events will not meet
air quality guidelines. Temperature inversions and
long-term smoldering will work together under a stable
air mass to hold smoke and particulates in the analy-
sis area for long periods. Depending on size and tim-
ing of the fire event this could last from several days to
months.

Key Question 4- What are the desired conditions
based on vegetation communities, site classes,
and land allocations (including late-successional

habitats and connectivity)?
DESIRED CONDITIONS:
--Stand conditions that don't promote high severity
fires
--Disturbance adapted communities (black oak wood-
lands, open conifer forest) are maintained/increased
-Fire tolerant disturbance adapted plant species are
maintained in the analysis area
--Spatial, structural, species,
maintained/increased
--Area more resilient to catastrophic fire, drought dis-
turbance

seral diversity is

--Fire plays a nondestructive and natural role allow-
ing for development and maintenance of late-
mature/old-growth stands

-Management activities consider and are consistent
with overall fire management strategies

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

--On the better sites in the Douglas-firitanoak and
Douglas-fir/tanoak/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 species.

-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.

--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 vegetation
types in the analysis area.

~Conifer plantations growing on good sites in this
watershed 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.

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

Key Question 5- Is there an adequate amount of
socio-culturally significant vegetation, and what
can be done to maintain and/or enhance this veg-
etation?

See Step 3, Human Uses, Special Forest Products,
Key Question 1 (Page 3-24).

TERRESTRIAL WILDLIFE
Key Questions for wildlife have been combined and
will be answered together for each species.

Key Questions:

1- For these wildlife species, what has changed
from historic to present and what have been the
agents of change?

2- What are the future trends for these wildlife
species?

3- What are the desired conditions for these wild-
life species and their habitats?

4- Are there any management implications with

regards to wildlife populations and habitats?
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Bald Eagle: Bald eagle depend on fish in the river
and larger creeks (Dillon, Ukonom) for a food supply.
The limiting factors for bald eagles are an available
food supply and secure nest sites. The severe reduc-
tion of anadromous fish and timber harvest and road
building have restricted both the food supply and nest-
ing sites. Of the two limiting factors, food source is
most critical. Bald eagle use in the watershed will be
closely tied to the continuance of anadromous fish
runs and resident fish in the River. Management im-
plications is to limit activities around known nest areas
and maintaining roost trees (hunting perches) along
the River, this is especially important near the mouths
of large Creeks, where fish congregate during summer
months.

Peregrine Falcon: Peregrine falcons are limited by
suitable cliffs for nesting and snags and large trees
available nearby for perches. Peregrines hunt birds
often in riparian areas because of the species rich-
ness. Need to maintain riparian areas and habitat di-
versity around the nesting cliffs to provide an abun-
dant and diverse prey base. Management implica-
tions, peregrines can be susceptible to disturbance
while nesting, so limit activity near nesting cliffs.
Maintain large trees and snags near nesting cliffs for
perches.

Northern Spotted: With successful fire suppression,
the distribution of suitable nesting/roosting habitat has
changed, expanding from historic ranges out onto
drier sites. As it was stated before, these multistoried
conifer stands are not very stable in a fire environment
and would have only been found in fire refugia. This
expansion has been partially offset by timber harvest,
i.e., clear cuts.

On the Happy Camp portion of the analysis area, 79%
of the spotted owl habitat both nesting/roosting and
foraging is within protected Forest Plan management
areas (Wilderness, LSR, Riparian Reserve). On the
Ukonom portion of the analysis area, 65% of the cur-
rent spotted owl habitat is protected by Forest Plan
management areas. See Table 5-15 Spotted Owl
Habitat Acreage -- Happy Camp District, and Table 5-
16 Spotted Owl Habitat Acreage -- Ukonom District for
a complete breakdown of spotted owl habitat by up-
dated Forest Plan management areas.

Currently over 70% of the riparian reserve vegetation
is providing nesting/roosting or dispersal habitat for
spotted owls. Maintaining this condition will go along
way in providing connectivity across the analysis area.
Management implications are that there is a possible
conflict with fuels reduction and moving towards a
more natural fire regime with more frequent low inten-
sity fires and maintaining dense multistoried stands for
nesting/roosting. Since some spotted owl nesting/
roosting stands are not fire resistant they may need to
be protected or buffered from the effects of fire. For a

more comprehensive write-up of management of
LSRs, refer to the Klamath Forest-Wide LSR Assess-
ment (1998).

. Acros Foraging Habitat
LMPL N locaon o %%bm
Nesting/ - Foraging Habiftat
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Marbled Murrelet: Marbled Murrelets are small sea-
birds that depend on old-growth coastal conifers for
nesting. Historically they nested in dense stands of
conifers near the coast. They have been pushed in-
land for nesting sites after logging eliminated most of
the old-growth near the coast. Nesting farther from
the coast exposes murrellets to more predators includ-
ing peregrine falcons, crows, ravens, and great
horned owls. This increased exposure to predation
and nest predation could be factor in the reduction of
reproduction success.

Although no marbled murrellets have been docu-
mented as using the analysis area, the west half of the
landscape is in the Recovery Zone (Zone 4) of the
Siskiyou Coast Range Zone, see Recovery Plan
Marbled Murrelet Washington, Oregon, and California
Populations, US Fish and Wildlife Service, Portland,
Oregon 1995. On the Happy Camp portion, 81% of
the suitable nesting habitat is protected by Forest Plan
land designations of Wilderness, LSR, or Riparian Re-
serve, and on the Ukonom portion 78% is found in
protected land designations, see Table 5-17 Marbled
Murrelet Habitat Acreage --Happy Camp District, and
Table 5-18 Marbled Murrelet Habitat Acreage --
Ukonom District. Management implications are that
within the recovery zone, requirements of the recovery
plan need to be followed.
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Goshawk: Suitable goshawk habitat is similar to suit-
able spotted owl habitat and at this level of analysis it
is difficult to discern differences. Goshawks fly under
the forest canopy when foraging for food, so the in-
growth as a result of fire suppression could be reduc-
ing habitat suitability for goshawks by making it much
more difficult to fly through the canopy. We have very
little information on goshawk use, but there are four
activity centers in the analysis area that were identi-
fied in the Forest Plan. Reintroducing fire to clear out
the understory and provide more habitat diversity such
as oak woodlands, and mid-slope meadows would im-
prove goshawk habitat. Management implications are
to do surveys to determine goshawk use in the analy-
sis area. If goshawk use is determined, a vegetation
management plan such be implemented to provide
good foraging and nesting habitat.

American Marten & Pacific Fisher: There is almost
no information on marten and little on fisher in the
analysis area. Fisher have been documented in the
area, but marten have not. Logging and road building
and fire suppression have changed the structure of
the forest, but there is still is suitable habitat. See
Table 5-19 Marten and Fisher Habitat --Happy Camp
District, and Table 5-20 Marten and Fisher Habitat --
Ukonom District, for a break down of habitat by District
and LMP land allocation. Increasing habitat diversity
by bringing back oak woodlands and mid-slope mead-
ows should help provide improved habitat suitability
for these forest carnivores. Maintaining suitable spot-
ted owl nesting/roosting habitat should provide the
structure needed for denning/resting.

Table 5-19 Marten and Fisher Habitat --Happy
Cam District 18,562 acres
AcregForaging
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Elk: Elk were hunted out of the analysis area early in
this century and are now repopulating from animals
released on the Happy Camp District. Most of the use
is on the east side of the Klamath River, they use the
road system to travel, forage in young plantations and
winter near the river. They are not hunted to any
great extent as of yet and have little fear of human be-
ings. When elk are hunted, they become very sensi-
tive to open roads and high open road density can
greatly reduce habitat utilization by elk.

The east side of the analysis area with its more gentle
slopes make it easier to move up and down from sum-
mer to winter range. The west side is much more
steeply dissected and therefore less conducive to up
and down slope movements. It is expected that will
be less elk use on the west side than on the east side
of the analysis area. If fire is reintroduced into the
analysis area, creating more open stands , oak wood-
lands, mid-slope meadows, this would provide good
elk habitat, with abundant forage. Management impli-
cations, elk are currently foraging within young planta-
tions, as these plantations mature new foraging habi-
tat needs to be found, if elk are to be maintained in
the analysis area.

Porcupine: Porcupine seem to prefer drier forested
habitat that is found east of this analysis area. They
have been hunted as pests for 80 years, and are sus-
ceptible to many diseases carried by domestic ani-
mals such as distemper. They were most likely never
common in the analysis area, but the effects of hunt-
ing, road kill, and disease have reduced populations to
very low levels. If an oak woodland, mid-slope
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meadow habitat was reintroduced should make the
analysis area better porcupine habitat.

Survey and Manage Amphibians and Mollusks:
With no historic surveys and only limited current sur-
veys, it is not possible to draw conclusions about any
changes from past to present population numbers and
amount of habitat. Historic mining reduced habitats
for riparian dependent species 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 amphibians
and moliusks cannot be determined.

All of the wildlife species found in the analysis area
have adapted to the natural disturbance regime of in-
frequent large-scale disturbance and more frequent
moderate and small disturbances of low intensity. A
return to a disturbance regime that more closely fol-
lows the natural regime should benefit most wildlife
species. To lessen the effects of management activi-
ties, projects should be planned and implemented in a
way similar to the natural disturbance regime.

GENERAL WILDLIFE CONSIDERATIONS
Open Road Density: Many wildlife species are sen-
sitive to open road density. High density of open
" roads exposes wildlife to harassment and poaching.
Elk, deer, bear, and mountain lion, fisher, and marten
have been shown to be effected by high open road
densities and lower the open road density has been
shown to increase habitat effectiveness for these spe-
cies. Closed roads are often used by many of these
species as travel corridors. Travel and access man-
agement plans need to consider wildlife habitat use in
determining roads for decommissioning and long-term
closure.

Snags: Maintaining snags across the analysis area is
important for many wildlife species including manage-
ment indicator specie in the Forest Plan. Standards
and guidelines for snags from the Forest Plan are con-
sistent with expected snag densities from Forest Ser-
vice Research Paper PNW-RP-491, June 1996. Fol-
lowing these guidelines should provide for snag de-
pendent wildlife.

Oak Woodlands: Oak woodlands contribute to habi-
tat diversity and provide important habitat for many
wildlife species. Including deer, black bear, elk, wood-
peckers and squirrels.

DESIRED CONDITIONS:

--More viable populations of goshawk.

-High quality diverse habitats exist in a mosaic of
patch sizes, shapes, and age classes.
--Late-successional habitat is resistant to large-scale
disturbance and connectivity for late-successional
species is maintained across the analysis area.

—-Management aclivities do not create dispersal barri-
ers to late-successional species.

-Habitat conditions that support a growing elk popula-
tion.

-Increased late-successional habitat in LSR's (sus-
tainable over time).

--Habitat for meadow/woodland species is maintained/
enhanced/increased.

—A mosaic of various seral stages and habitats distrib-
uted across the watershed.

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

--Connectivity between LSR's 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 wild-
life or contribute to habitat degradation.

HUM DIME 10

ROADS

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

The types of road uses have changed considerably
from the past. Historically, road use centered around
resource use and extraction such as mining and tim-
ber harvest. Early road construction followed old trail
alignments and was constructed to provide access for
fire suppression and mining activities. As the Forest
Service began offering timber sales in the late 1950s,
new road construction was required to provide access
for equipment and log transport. Road construction
increased dramatically in the late 1960s through the
late 1980s to provide access for the increased de-
mand for lumber. Logging continued until the early
1990s, at which time the road use related to the tim-
ber resource declined significantly in response to re-
duced timber harvest levels from the northern spotted
owl issue.

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 such as river rafting, fishing,
hunting, sightseeing, trailhead access, etc. occur n
multiple settings and are dispersed throughout the wa-
tershed. Uses such as firewood, mushroom, and bas-
ketry materials collection, have created public expec-
tations 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. In the past, tim-
ber sales were used as a means to accomplish road

maintenance, supplementing road maintenance
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dollars. This allowed our road maintenance dollars to
go further, creating an artificially higher level of roads
the Forest could maintain.

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. Seasonal road closures
have increased in the last ten years due to providing
increased resource protection such as minimizing ero-
sion in winter months, and reducing wildlife poaching
and harassment.

Eey Question 2- What resource and social con-

cerns exist with the current road system?
Resource and social concemns include more immedi-
ate needs and longer-term concerns. The recent
heavy rainfall for the winter 1998 and the January,
1997 flooding impacted the existing road system.
Flood affects on the road system occurred across the
analysis area, but were concentrated in the Ti Creek
and Lightening Guich areas. For further analysis dis-
cussion on hydrologic factors and roads see Hilislope
Processes Step 5. The Forest survey identified 46
sites in the watershed which were damaged by the
floods and would require repairs, see Figure 5-4
Roads Analysis Results, contained in the Map Packet
located at the end of this document. Immediate re-
source concerns include repairing sites so they do not
become chronic sediment sources. Immediate social
concerns involve opening roads needed for fire sup-
pression, and administrative or recreation access.

Long-term resource concerns (not flood related) gen-
erally involve stream sedimentation from small fill
slope failures, cut bank raveling, and road surface ero-
sion. Another resource concermn involves road densi-
ties and their effect on wildlife habitat fragmentation.
Refer to the "Upslope Processes" and Terrestrial Wild-
life sections for additional discussion on road related
concerns.

Social concerns about roads have been expressed at
the national level; in response the Chief recently
placed an 18 month moratorium on road construction
in roadless areas. The analysis area contains ap-
proximately 11,000 acres of released roadless area.
Forests that had their plans revised by the Northwest
Forest Plan are exempt from the moratorium. (The
Klamath NF is exempt.) The objective of the morato-
rium is provide time to develop a scientifically-based
and long-term Forest road policy. The Chief is quoted
as saying, "We anticipate that the final long-term road
policy will apply to all Forests."

The agency has identified three expected outcomes
for the final road management policy. First, fewer for-
est roads will be build and those that are built will
minimize environmental impacts. Second, roads that
are no longer needed or that cause significant envi-
ronmental damage will be removed. Third, roads that

are most heavily used by the Public will be made safer
and promote more efficient use.

The original road system was primarily constructed to
provide access for logging operations. The change in
LMP land allocations has created management
goals/objectives where logging is either not allowed or
is not the primary land use. Portions of the current
road system (maintenance levels, density, miles, etc.)
may not be consistent with these land allocations and
should be reviewed at the (NEPA) level for compat-
ibility. Refer to Appendix H - Results of Roads Analy-
ses, which provides a starting point for developing
road improvement, maintenance, and decommission-
ing opportunities.

Vegetation encroachment on the roadway is a con-
tinuing safety concern by restricting safe sight dis-
tances at road intersections or along road curves.

Other social concerns include providing long-term ac-
cess for recreational activities, mining, special forest
product collection {i.e., mushrooms, basketry, etc.),
firewood, fire suppression, administrative use, and
maintaining a transportation system to support timber
harvest activities.

Key Question 3- What are future trends in road

uses, needs, and management?

TRENDS - A variety of recreational activities (hiking,
sightseeing, 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 wa-
tershed, placing limjited 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.

Stream crossings will be upgraded (size) as opportuni-
ties arise.

Total open road mileage will decrease.

DESIRED CONDITIONS

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

--The miles of open roads are managed at road den-
sity levels that do not contribute to reduced wildlife
habitat quality.

--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.
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--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 25,420
acres or 24% of the analysis area; with Happy Camp
3,500, and Ukonom 21,100 acres respectively. This
is slightly more than the 21% matrix lands estimated in
the LMP for the entire Klamath National Forest. Re-
vised Matrix land allocations are: Retention (2,180
acres), Partial Retention (11,620 acres), General For-
est (10,790 acres), and Recreational River (450
acres). However, because a watershed analysis is a
mid-level analysis and not a decision document, these
refinements in acres available lands are still estimates
unless a Forest Plan amendment formally adopts
them.

According to the LMP, the Retention land allocation
(2,180 acres) is expected to provide for low levels (ap-
proximately five percent of standing timber volume per
decade) of timber harvest. Recreational River, Partial
Retention, and General Forest (22,860 acres) are ex-
pected to provide moderate levels (approximately 16%
of standing timber volume per decade) of timber har-
vest.

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 management
practices. A site is considered capable if it can sup-
port 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 inca-
pable of supporting this level of growth and were con-
sidered in the Forest Plan as harsh sites.

In this analysis, the harsh site determination was
based more on professional judgement than soil or
vegetation inventory. In addition to FSSC 7 sites and
higher, certain vegetation types (Douglas-fir/live oak
and Douglas-fir/live oak/tanoak) on FSSC 6 or better
soils have few commercial conifers and are very dif-
ficult to regenerate so are also considered harsh sites.
Based on EUI vegetation and soils data, there are
8,400 acres of the Douglas-fir/live oak and Douglas-
fir/live oak/tanoak type, or FSSC 7 in the Matrix lands
in the analysis area. This 1s considerably more than
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the 3,700 acres of harsh site estimated in the Forest
Plan.

Mapped Riparian Reserves - The mapped Riparian
Reserves in the Forest Plan consisted of mapped un-
stable lands, using the Forest Plan unstable lands
definition and the data available at the time. Stream
buffers were not used in the Forest Plan.

For the Ishi-Pishi/Ukonom analysis, mapped Riparian
Reserves were updated with additional unstable lands
mapping (toe zones of dormant landslides) and ad-
ditional stream mapping, and applying interim Riparian
Reserve buffer widths (from Forest Plan) on known
and interpreted streams. This increased the mapped
reserves significantly.

For a more detailed description of the Riparian Re-
serve revisions made during the watershed analysis
process, refer to the Riparian Areas section.

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

For this analysis, mapped, updated Riparian Reserves
reflect a refinement of Forest Plan estimates. This
refinement was used in determining lands available for
timber harvest. A percentage of unmapped Riparian
Reserves still exist and will only be determined during
project level analysis.

The acreage calculations for the Forest Plan and Up-
dated lands available for timber harvest are displayed
in Table 5-21 Forest Plan and Updated Lands Ca-
pable, Available, and Suitable for Scheduled Timber
Harvest.

Table 5-21 shows a slight decrease of about 380
acres of lands capable, available, and suitable for
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timber harvest, comparing Forest Plan estimates to
updated estimates. The acreage decrease is due to
significant increases in harsh site and Mapped Ripar-
ian Reserves acreage offset by no additional un-
mapped riparian reserves. It is assumed that the un-
mapped riparian reserves have been considered when
updating the Mapped RRs. This is the first KNF WA
where the ten acre accumulation model was used to
calculate streams (and resultant RRs); the program-
matic accuracy of the this model’'s use should be
monitored and validated. See Figure 5-5 Lands
Available for Scheduled Timber Harvest, contained in
the Map Packet located at the end of this document.

The acres of Harsh Site increased with the updated
estimate. This information provides feedback to the
Forest Plan, and could be useful in modeling assump-
tions for future timber yield calculations at the Forest
scale. Table 5-22 Acres of Harsh Site by Matrix Land
Allocation --Happy Camp District, and Table 5-23
Acres of Harsh Site by Matrix Land Allocation --
Ukonom District, shows the distribution by land alloca-
tion.
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Other factors must also be considered when program-
ing timber harvest over the short-term. Two subwater-
sheds (Rogers and Ti Creek) are identified in this
analysis as impaired watersheds (refer to Hillslope
Processes issue). Activities should be designed to ac-
complish restoration for long-term watershed health.
Programed timber harvest may be differed or re-
stricted until these subwatersheds have recovered.

Another factor to consider for programing timber har-
vest is seral stage distribution, see Appendix J - Veg-
etation. Tables 5-24 Existing and Desired Seral Stage
Distribution --Happy Camp District, and Table 5-25
Existing and Desired Seral Stage Distribution --
Ukonom District, lists the existing and desired mix of
seral stages for the Retention, Recreational River,
Partial Retention, and General Forest land allocations.

Desired conditions are from the Main Salmon Water-
shed Analysis (1995), assuming an even flow of tim-
ber yield, and are appropriate for use across the For-
est. The analysis area should be managed toward the
desired mix of seral stages.
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The Happy Camp portion of the analysis area is iden-
tified as having a high percentage of late/mature/old-
growth seral stages, and a low percentage of
shrub/forb seral stage, primarily due to exclusion of
wildfire.
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Tables 5-24 and 5-25 identify mid/mature seral stages
as having a high percentage in all four Matrix land al-
locations. Shrub/Forb seral stages are below desired
levels in Retention and Recreational River land alloca-
tions. Future harvest opportunities should concentrate
on reducing the mid mature seral stage class to de-
sired levels, creating a concurrent increase in
shrub/forb levels.

An economic analysis was conducted of timber stands
on matrix lands. The analysis is intended to provide a
coarse filter evaluation of economic viability at the 'n-
itial stages of project development. The analysis s
based on vegetation subseries, seral stage, silvicul-
tural treatment, logging system, and limited operating
period. See Appendix K - Timber Management Op-
tions, for a detailed discussion of the process and as-
sumptions used. This preliminary analysis needs re-
finement at the project scale.

The vegetation subseries within the analysis are
grouped based on evaluation of productivity and
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econornic viability. A more detailed discussion of the
volume per acre and diameter distribution within these
various groups can be found in the appendix. General
conclusions about economic viability are listed below
and are based on an assessment of the subseries
values compared to the economic analysis assump-
tions. Options are evaluated by seral stage for each
group. The information is also displayed by the
amount of overstory conifer cover.

VEGETATION SUBSERIES GROUP 1 - 11,131 acres
(44% of Matrix lands) This group includes plant com-
munities with a canyon live oak component and those
that are influenced by serpentine parent material.
Generally these subseries have low to moderate pro-
ductivity. Regeneration difficulties are more likely to
occur due to site conditions or hardwood competition.

General trend in this group is small mbf/acre returns
for all seral stages, with much of the stumpage in
lower value class. The early mature stands have a
low likelihood of providing economically viable thinning
options. The densest mid/mature stands may be vi-
able with tractor systems, cable yarding costs may ex-
ceed value in these stands. Late/mature stands ap-
pear to have viable options for with all systems, al-
though low density stands which incur high treatment
costs are likely to be economically marginal.

VEGETATION SUBSERIES GROUP 2 - 11,482 acres
(46% of Matrix) This group consists plant communities
with a significant hardwood component. Generally
these subseries are moderate to highly productive.
The proportion of hardwoods to conifers will influence
economic viability.

General trend in this group is a low probability of eco-
nomically viable intermediate treatment options in
most early mature stands. A moderate probability that
thinning options in mid/mature stands are economi-
cally feasible. A high probability that mid/mature
stands can be economically regenerated with conven-
tional logging systems. It is possible that low density
late mature stands may provide viable treatment op-
tions with all logging systems.

VEGETATION SUBSERIES GROUP 3 - 2,126 (9% of
matrix) Hardwoods are present in low numbers in
these subseries, with few concerns about hardwood
release in intermediate treatments and reduced costs
associated with regeneration harvest activities. These
subseries are moderate to highly productive.

General trend within this group is high probability of
economically viable intermediate treatment options in
most early and mid/mature stands using conventional
logging systems. A high probability that mid/mature
stands can be economically regenerated with conven-
tional logging systems. It is possible that low density

late mature stands may provide viable treatment op-
tions with all logging systems.

Table 5-26 below, summarizes the total acres within
matrix for each subseries group by seral stage and
percent conifer cover in the overstory. The percent-
age value are the amount of matrix represented by
that category (also see Figure 5-6 Timber Manage-
ment Options, contained in the Map Packet located at
the end of this document).
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The Forest Plan estimates an 11 and 7 MMBF/decade
timber yield from the Ishi-Pishi and Ukonom water-
sheds respectively. An analysis method using the up-
dated EU! inventory estimate 26.8 MMBF/decade
yield for the analysis area. Using regeneration har-
vesting to meet Forest Plan assumptions and desired
conditions, approximately 960 acres/decade of regen-
eration harvest would need to occur.

Key Question 2- What future trends affect timber
management in the watershed?

TRENDS - The high public sensitivity to timber harvest
in released roadless areas (1,330 acres in matrix
land) will probably continue making these lands in es-
sence unavailable for harvest.

The probable threats from large fires 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.
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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.

DESIRED CONDITIONS

--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 wa-
tershed conditions for capable, available and suitable
lands.

--Timber output opportunities are consistent with land
allocation goals.

~Timber mortality in the watershed is reduced to near
endemic levels.
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CULTURAL RESOURCES

Many National Forest system lands are tribal ancestral
lands too. Federally recognized Indian Tribal Govern-
ments like the Karuk Tribe of California have a unique
relationship with the U.S. Government as sovereign
governments. Their rights include developing partner-
ships, sharing technical assistance, and coordinating
management activities that affect historic, cultural, and
traditional resources.

Government to Government relationships between the
Karuk and Klamath National Forest help identify and
provide management policies that protect Karuk inter-
ests in their ancestral territory. Tribes along with
other local, State, and Federal entities can help pro-
vide more responsible and effective Forest manage-
ment.

The perspectives expressed in the following sec-
tion represent Karuk views, independent of Na-
tional Forest system management views. While
many Karuk objectives and desires for ecosystem
management are similar to National Forest Manage-
ment objectives, specific policies, practices, and meth-
ods may vary considerably. THE FOLLOWING IS
THE PERSPECTIVE OF THE KARUK TRIBE OF
CALIFORNIA:

Step 3 Key Question 1- What is the Forest Service

relationship with Karuk Tribe of California?

Tribes are recognized as governmental sovereigns in
the Commerce Clause of the United States
Constitution (Art. 1, Sec. 8), and have been referred to
as quasi-sovereign domestic dependent nations
(nations within a nation) by the courts (USDI 1994).

Federal Indian Policy and "trust responsibilities" have
developed from court decisions, congressional laws,
and policies articulated by the President. The trust
responsibility is the U.S. Government's permanent
legal obligation to exercise statutory and other legal
authorities to protect tribal lands, assets, resources,
and treaty rights, as well as a duty to carry out the
mandates of Federal law with respect to American
Indian Tribes (USDA 1997).

The Forest Service has an obligation to consult with
Federally Recognized Indian Tribes on a government-
to-government basis throughout the Forest Service
planning process. (USDA 1997). The purpose of this
to ensure tribes sovereignty over their ancestral lands
and a voice in management over those lands.

Recognizing that tribes are not just another user-
group or interest group requiring attention, the
relationship requires going beyond simply discussing,
exchanging views, or seeking tribal comment on
internal policies and decisions which may affect the
rights and status of tribal governments, the input from
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which may or may not be incorporated into decision
making. Direct and continuous tribal patticipation is
required in planning, consensus seeking, and decision
making processes involving line officers (USDI 1994).

Government-to-government relations between the
Forest and the Tribe are continuing to develop. The
Forest Service is gaining a clearer understanding of
how policies and practices affect traditional uses.
Many resource management goals are similar for both
parties. The challenge is to find common ground on
approaches and solutions to achieving those goals.

The Tribe and Forest are working on a variety of
issues together. The Administrative Forest Service
facility adjacent Ishi-Pishi Falls is now being relocated
to accommodate Karuk sacred ceremonial uses.
Sustaining the integrity of ceremonial use in and
around sacred landscape settings is critical to
protecting American Indian Religious freedoms. The
highly private spiritual nature of religious use can
present management dilemmas. Disclosures of use
and sites in the past have resulted in impacts to sites
and visitor intrusions on sacred observances.
Administrative barriers, environmental laws, and the
decline of logging has undermined the Karuk
communities ability to work in their homeland.
Traditional gathering areas and resources need to be
enhanced and protected. The dependence of Tribes
on salmon and the cultural relationship that exists with
salmon makes it essential for the Karuk to be
involved in all aspects of fisheries management and
habitat restoration.

The Proposed Ti Bar Demonstration Project

The Ti Bar watershed, within this analysis area was
selected for addressing Karuk values and uses. The
demonstration project is designed to illustrate
aboriginal practices in harmony with Karuk land
management philosophy and forest ecosystem
management. The Ti Bar undertaking is anticipated to
improve administrative processes which help enhance
trust obligations while enhancing cuitural, social,
economic, and subsistence use of the Karuk.

Goals and objectives include:

—-Develop methods to overcome administrative
barriers;

—Improve on the ground practices which restore
desired fire dependent plant communities in selected
areas;

—Develop approaches to implement
collaborative projects at the landscape scale;
—~Demonstrate indigenous techniques and methods of
altering vegetation;

—-Be responsive to concerns of both the Karuk and
Forest Service while implementing ecosystem
management;

—Increase awareness of aboriginal and management
practices; and

similar
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--Promote and understanding of the desired outcomes
early in the planning process.

The Ti Bar watershed was selected as a demonstra-
tion project because of its location and historical
integrity of cultural, spiritual, artisan, and subsistence
use. While not designated as a special cultural
management area by the Forest Plan, the demonstra-
tion may serve as a model for managing cultural
landscapes.

Step 3 Key Question 2- What heritage resources
exist within the watershed?

For the Karuk Tribe, Ishi-Pishi and the surrounding
landscape is the most culturally significant area within
the Klamath National Forest. In the southern end of
the watershed is the Forest Plan cultural area called
Katimin which is approximately 12,000 acres. As the
"center of the world" the Katimin area has an
extraordinary  relationship with Karuk history,
contemporary use, and World Renewal Ceremonies.

For the Karuk the Katimin landscape features embody
a profound supernatural significance and power. The
Karuk cultural legacy of the Katimin landscape
provides several important features; it is the place
where many immortal beings, landscape features, and
creatures originated from. It is the ceremony location
where cultural events take place between the Karuk,
Tolowa, Hoopa, and Yurok Tribes.

More significant and important contemporary sites
include but are not limited to: those associated with
origin stories and legendary events; those associated
with contemporary ceremonies; guardian spirit
questing, spiritual cleansing and prayer; graves and
graveyards; fire circles; family use areas; village and
archaeological sites; hunting and gathering uses for
food, artisan, and medicinal plant gathering. Ishi-Pishi
Falls provides the major most important fishing site for
the Karuk Tribe.

Many Indians still gather basketry and artisan
resources including hazel, willow, ceanothus,
beargrass, and acorns or make fine arts or
construction materials from yew, Port-Orford-cedar,
woodpecker scalps, deer bone, ek hom, and
Porcupine quills.

At one time the Karuk population in the watershed
was estimated between 1,000 and 2,500. Although
there are fewer Karuk and life-styles have changed
many of the cultural sites and uses are crucial for
contemporary cultures.

Consultation with the Karuk helps identify important
cultural resources. This includes consulting:
Ceremonial leaders about specific ceremonial
coordination and use; the Karuk Natural Resources

Department; the Karuk Tribal Council; and other Karuk
individuals or groups.

Step 4 Key Question 1- What were the prehistoric
and historic land uses and management practices
within the watershed?

Most American Indians do not distinguish spirituality
and sacred activities apart from everyday life. Spiri-
tual and natural worlds are the same. Spiritual con-
cepts embody cultural, socio-economic, and physical
associations. A river, mountain, wind, or artifacts, in-
ert or living things, may have a common ancestry and
deserve respect and consideration in order to gener-
ate harmony between human communities and other
life forms.

In Karuk land management the underlying role of hu-
mans in the natural system is one of responsibility to
all living creatures. One of the roles of the Karuk is to
ceremoniously fix the world each year, making right
the wrongs of the past season. This perpetuates a
reaffirming behavior and perspective which promote
sustainable relations with nature.

Sustaining nature has deep spiritual and historic as-
sociations for the Karuk. The knowledge to discover
an ideal way of life was passed to the Indians of the
Klamath River in exchange to be responsible to make
the world right through ceremonial reenactment of an-
cient Spirit Beings first successful World Renewals
which fixed the world and provided well being for the
Karuk. Ceremoniously stabilizing the world is a unique
and profound Karuk cultural institution. Several hun-
dred Native Americans from Yurok, Hoopa, Tolowa,
and Karuk Tribes participate in the World Renewal
events above Ishi-Pishi Falls every fall.

Biophysical and cultural practices arranged by the
Karuk were sacred and utilitarian. (Karuk adaptation
was characterized by sustainability without landbase
degradation). Management practices were diverse,
adaptive, and highly precise. The local effect on the
watershed ecosystem would have been pronounced.
Aboriginal use enhanced a greater diversity of
meadow, grass, and woodland habitats.

in addition to effectively enhancing forest foods and
construction materials key features and places are im-
portant for world renewal, spirit questing, prayer and
meetings. Ishi-Pishi is the most important Salmon
harvest site for the Karuk. Natural resources such as
mushrooms, acorns, berries, basketry materials, and
medicinal plants are significant to the Karuk Tribe.

The Karuk applied effective and highly refined prac-
tices that were based on knowledge obtained over
thousands of years of living close to nature. Although
not taught in books, their methods were scientific,
based on trial, observation and adaptation. Scientific
knowledge was mixed with spiritual associations,
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recognizing that everything is mutually dependent, the
Karuk intensively managed tanoak woodlands, mead-
ows, ridge areas, water courses and areas upslope of
the villages. Natural resource use was strictly con-
trolled and regulated.

For the Karuk generating desired domestic materials
required direct and intense manipulation of plants.
This was often accomplished with fire. As natural sci-
entists the Karuk utilized wild natural foods and opted
not to grow crops, except for tobacco. Fire played a
important role in distributions of plant communities.
Foods, fibers, and basketry materials were burned up-
slope of villages. Through controlled burning the
Karuk created a productive, varied, and healthy forest
land environment. Fire was understood as a essential
positive natural process, reflecting sacred and utilitar-
ian concepts.

Karuk use of fire is only one example of adaptive man-
agement. Some remarkable ritual institutions also
regulated aspects of the natural ecosystems i.e.; the
first salmon ceremony was and event in which the
Medicine Man, a spiritual and ritual leader, cooked
and ate the first salmon in the yearly spring run. Prior
to this event, salmon were allowed to pass through to
their spawning ground in order to guarantee their re-
turn, this required complex working relations between
tribes in the Klamath Basin. A series of strictly en-
forced laws and regulations were respected by people
living throughout the river systems.

Fire was used to promote species habitat and maxi-
mize available resources. Some of the tribal objec-
tives to be achieved with fire include: clearing under-
growth for hunting and access, reducing severity of
wildfire, controlling insect attack and plant disease,
removing litter and clean up debris, enhancing acorn
habitat, to attract animals by altering their food
sources, to enhance soils for planting tobacco, to en-
courage pliable basketry shoots, and to control inva-
sions of competing vegetation

Suitable basketry shrubs have adaptive traits which
develop epicomic branches when disturbed by fire,
cutting, or floods. Fire perpetuated plant populations,
species patches, and distributions for sustained yields.
Fire physically optimizes the plant architecture for con-
struction arts.

Fire was a primary factor in securing the proper shape
and sizes of shrub material for domestic use. The
constant need for young plant growth called for fre-
quent treatments, usually at two year intervals. The
extent of burning varied for individual plants, from
patches to hillsides. Burning was often conducted
soon after harvesting. One account cited July and Au-
gust was best for burning upslope.

Family use continues through subsistence use, tradi-
tional gathering, ceremonial use, burial grounds, and
ceremony enhancement.

Tribal elders who have a broad scale grasp of the past
often have valuable insight and land management wis-
dom. Traditional ethics are based on sacred protocol
and sanctions, and other directives based on eco-
logical concepts. Sacred associations, and affinities
held by the Karuk for their ancestral landscape have
not been abandoned. For the Karuk traditional uses
and skills are also a means for sustaining the culture
for generations to come by learning to share, respect,
and provide for the care of elders, the land, and other
people.

Step 5 Key Question 1- How has land manage-

ment after 1850 affected heritage resources?
"After the discovery of gold in California in 1848,
immigrants and miners of all kinds began to pour into
California." "The miners did not come onto the middle
course of the Klamath River until 1850 because of its
remote location. In that year, however, three hundred
miners claimed land upon the Klamath and Saimon
rivers. Hundreds more soon followed" {Bell 1991).

By the end of 1851, according to the population
estimates of S.F. Cook, over half of the Karuk Tribe
had died off. The Karuk community had been
devastated by introduced disease. The rivers had
been contaminated with muddy water washed in from
the mines, and the Karuk, no longer able to catch the
same amount of fish as in previous years, were
starving (Bell 1990). Considering them “just a bunch
of savages" the miners. and settlers at this time
severely mistreated the Karuk. With the miners came
a severe breakdown in the Karuk culture and impacts
on the ecological systems in which they lived.

Forest Service management of Karuk lands started in
1905. The main objective of the Forest Service was to
protect the nations forests from fire. Where fires once
shaped the vegetation of the area and buming was
common to enhance desired vegetation conditions, a
policy of fire exclusion was invoked. Although the
Indians realized the positive effects of fire on the
environment, they were not allowed to continue
burning practices that they had refined over centuries.
After nearly 100 years of fire suppression, vegetation
species distribution and stand structure has changed
significantly.

Other changes included the reduction of high quality
anadromous fisheries habitat, timber harvest reducing
forest cover and diminishing gathering areas, and the
degradation of ceremonial and burial sites. When the
ability to obtain tribal ownership of land was lost, the
Karuk people became dependent on the National
forests to locate resources. Today certain types of
resources are on longer readily available. Basketry
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materials in the watershed are not suitable due to fire
exclusion.

Forest Service management has emphasized
production of conifers and exclusion of fire. This has
resulted in a reduction of tanoak stands that were

.managed by the Karuk to produce acorns. The Karuk

used fire to reduce conifer competition and keep
hardwood stands healthy. The Forest Service not
only excluded fire but also have, at times, managed
hardwood stands by converting them to conifer
stands. Now, good sources of the acorn resource
especially the older, larger tanoaks are difficult to find
and the acorns are full of bugs. The Karuk aiso feel
that Forest Service managed forests are more
susceptible to severe wildfires.

Karuk observations are that logging has decreased
the native species and forest diversity. They also feel

.that past logging, road development, fire exclusion,

and other uses has had negative impacts on soil,
water quality, and the ecosystem. The magnitude,
duration, quantity of water run off , and fisheries
habitat has changed. Logging has altered most of the
Katimin cultural landscape. The Karuk also feel that
cattle grazing in the Marble Mountain wilderness has
produced high sediments to stream headwaters.

Recreational uses have had adverse impacts on
heritage resources. Archaeological and cultural sites
become known due to increased recreational access
and degradation still occurs. Rafting and river use has
conflicted with the highly private nature of some
ceremonial activities.

Step 5 Key Question 2- What is the Karuk cultural
perspective on resource management in this
watershed?

| —
The native people of North America speak of their
relationship to the earth in terms of family. The earth
is the source of their lives. They see their role on this
earth, not as rulers of creation, but as beings
entrusted with a very special mission: to maintain the
natural balance, to be keepers of the earth (Bruchac
and Caduto 1991).

The Karuk Tribe is the second largest Indian Tribe in
California with over 2,500 members nation wide. The
Karuk are a living culture, a changing community,
adapting and maintaining identify consistent with their
origins.

Geographic and cultural alienation due to Euro-
American settlement and conflicts have influenced
and displaced traditional land uses and life-styles.
Despite the fact that Karuk experienced traumatic
historical displacement, their heritage, ways of relating
to the land, ceremonial institutions, and traditional
uses continue to be important. Today, some
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individuals adhere more closely than other to
traditional ways.

The Karuk believe that their ecosystem was more
balanced, self sustaining, and in harmony with natural
systems. They are not suggesting that society return
to historic life-styles. Few if any would abandon
modern life-styles and technologies to live a entirely
consistent with realities of 150 years ago. Integrating
traditional cultural knowledge with contemporary
approaches can improve understanding of forest
ecosystems and land management practices

The Karuk have long recognized their commitment to
protect the resources within their Territorial lands.
Tribal concerns include but are not limited to:
interruptions  affecting sacred integrity, including
unnatural modification to sacred sites and views,
intruder confrontation, or obtrusive noise disturbances;
depletion of gathering resources and areas; fisheries;
timber sale practices; fire and fuels treatment;
restoring basketry resources; grazing; and recreation
development. American Indian disclosure about
specific use in the region has been limited in part by
the very private nature of religious observance. Many
have strong concerns over changes that might affect
lands their families traditionally used.

The recent history of much of the American west is a
history of exploitation. The dominant economic
pattern conforms to colonial use which involved capital
and technology from outside the area, mostly to export
goods to urban areas. With financial control in urban
areas political power is most often responsive to
outside interests. In this region gold and timber
provided the incentives for rural industrial use.

Outside political interests have historically motivated
most federal management actions. Although timber is
considered sustainable and renewable, the short-term
environment consequences of past logging practices
is substantial. For the Karuk “colonial land use"
patterns are largely unbalanced, not including the
inherent inter-relationships of complex ecosystems
and other phenomena.

If we look back at the continuum of Native American
systems over time, they were largely self regulated
and sustaining. Karuk essentially obtained nearly
every needed resource within watersheds. Interaction
with natural systems were highly adaptive.

The Karuk consider much of Forest Service
management as being out of balance. That economic
incentives override stewardship goals. They believe
unbalanced land use can result in extreme reactionary
measures. The policy of isolating threatened and
endangered species in protective islands as
reactionary. The natural systems that many
preservationists think would be obtained through lack
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of management are settings once shaped by Native
Americans.

Traditional management concepts are summarized by
the following excerpt from the Main Salmon Scoping
Document: The first paragraph is a quote from a tribal
elder and the second paragraph is an interpretation by
the Author of that document.

"For thousands of years, people lived off the natural resources
of the earth. Over the years of praying and studying the world,
the Karuk became pretty darn good natural resource managers.
We danced, pruned, burned and cullivated all the time.
Ceremony played a big role in management of ancestral
territories. We were always studying nature. Because of this
background of our ancestors, | believe that we too can take
good care of the earth. We are still the same old Indians; we
have far more to deal with now, but that is why we have the
medicine."

There is a tendency for modern land managers to dismiss
"aboriginal accumulated knowledge” as unmeaningful. Karuk
knowledge is adaptive as a means to evaluate new
technologies and socio-economic situations which evolve
around empirical practices understood in a corrective process.
Sharing knowledge and expertise is vital fo resource survival,
restoration, and ecosystem management. Technical knowledge
in itself is often insufficient to interpret the multi-leveled
complexity of ecosystems. Rational and technical approaches
should only be aspects of more inclusive approaches to
knowledge. Spiritual, social, and cultural sciences are as
dynamic as bio-physical sciences.

Most Karuk have no desire to live in the past. They
are an evolving culture and like many other cultures,
are ties strongly to ancestral origins. Like many other
Native Americans, the Karuk are closely connected
with their ancestral lands and strong concerns about
changes affecting places their families have used for
centuries. Ethnic identity and spirituality are closely
tied to this watershed and the Karuk have strong
concerns about changes affecting places their family
used. When the ability of tribal land ownership was
lost, the National Forest became the primary source of
tribal resources. Today, certain types of materials are
no longer readily available. Reinstatement of
traditional practices is considered absolutely critical for
survival of the culture. Federal policies have often not
been responsive to the spiritual linkages to the land
and obligations to future Karuk generations.

From the Karuk perspective Federal management has
had a tendency to conflict with their strong responsibil-
ity to care and provide for the protection and
environmental integrity of their home lands. The
narrowly focused conventions of modern uses has
resulted in irreversible loses to some of the Karuk
historic and contemporary resources as well as
disruption to water quality, anadromous fisheries, the
natural fire regime, and native vegetation. Modern

land use has diminished traditional uses, values and
sites.

Administrative --Administrative barriers, environmen-
tal laws, and the decline of logging had undermined
the Karuk's ability of work in forest related jobs.
Federal project contracting procedures seem
insensitive to rural economic needs. The Karuk
community has been trying to sustain itself in under
difficult socio-political, ecological, and economic
conditions.

Federal permit procedures and land uses have
restricted uses, customs, and freedoms. Some Karuk
feel that permit policies are insensitive to traditional
freedoms.

From a Tribal perspective, integrating Tribal needs
into resource management has been a slow process.
Particularly acute today are issues related to the
maintenance, integrity, enhancement of fishing,
ceremonial and sacred use, historic sites, and
gathering resources. The Tribe needs to be involved
in all stages of activities that affect those issues. Tribal
awareness is generally based on concerns that often
allude the management planning process. Taking the
Tribal perspectives into account would provide a
broader base of information on which to base
decisions.

The Klamath National Forest has made considerable
progress in considering Tribal values over the past
two decades. The Karuk have sincerely appreciate the
KNF efforts in addressing Tribal issues. Feedback
through tribal consultation helps identify concerns for
resources and values at-risk so often misunderstood
or ignored in the past. Due to this progress, the Karuk
anticipate a growing range of opportunities for
cooperative management of their ancestral heritage
and lands.

Resources --The forest landscape is thought to be in
delicate balance where unnatural disturbances can
easily disrupt the delicate cycles and natural
processes. From the Karuk perspective, what Forest
Service management once considered as harmless
activity has resulted in unpredictable and adverse
disturbance.

Fishery restoration is of profound concern of the Karuk
Tribe. The Karuk consider this watershed to be
strategic to water quality in the mid-Klamath basin. It
provides critical storage capacity and release of water
throughout the dry season.

After 1950, the Forest Service emphasized timber
outputs. The model at this time was for clear cut
management. The intensity of management has
caused dramatic disturbance to forest watersheds and
water quality. Logging activities have reduced the
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quality of some important cultural sites. High cost
maintenance is required to keep these areas from
converting to brush vegetation and being more
susceptible to wildfires. Large-scale timber harvesting
are considered destabilizing because the disturbances
are so rapid that nature does not have time to respond
or adapt.

While road development has improved access there
are concerns about erosion related problems and the
intensity of past development.

Forest Service management practices are thought to
have converted many of the important hardwood
stands into conifer stands. This not only depleted
gathering resources but Douglas-fir stands are
considered to be more susceptible to fire.

Another unnatural disturbance is considered to be the
exclusion of fire. American Indian view wildfire as an
important natural process. Now, due to fire exclusion,
Tribal members are concerned that underburning will
burn too hot with unpredictable patterns and upset the
delicate ecological system. Concentrations of fuels
would burn hot and sterilize and disturb fragile soil
environments or kill fire sensitive plants. Many feel
that fire exclusion has set up these forests to be quite
vulnerable to severe wildfire.

Understory burning was widely applied to promote
plant conditions for basketry. This was done up slope
of the villages that were at one time common along
the Klamath River. The exclusion of fire has greatly
reduced the availability of basketry materials.
Underburning practices the Karuk once used were
opposed until recently. The Karuk Natural Resources
Department feels there is resistance to Tribal input
into a process which the Karuk are attempting to
recreate.

Tanoak mushrooms (tricholoma magnivelare) are a
traditional food. The commercial use of tanoak
mushrooms in western Siskiyou County has presented
environmental, social, community, and tribal conflicts.
There is still no management scheme that adequately
regulates commercial mushroom use and protect
traditional uses. Commercial use by migrant pickers
presents highly unfavorable conditions for the Tribe.
Economic incentives appear to overshadow
mushroom environmental needs. Littering and
violence associated with mushroom harvesters is a
concern. Collaborative planning, monitoring, and
further scientific studies are needed to guide a
management scheme for tanoak mushrooms.

Recreation development can conflict with Karuk needs
and uses. Close Tribal collaboration is essential when
recreation use and development take place.

To safeguard contemporary uses, watershed
management should provide for the full scale
restoration of water quality, anadromous fisheries, the
natural fire regime, and diverse natural vegetation.

Step 5 Key Question 3- What is the Karuk desired
condition for the watershed?

Administrative --To achieve the American Indian de-
sired condition, administrative barriers would be dimin-
ished and there would be an increased understanding
and acknowledgment of ancestral tribal rights, tribal
sovereignty, and federal trust responsibilities. The
unique relationship between the Tribe and the United
States Government would foster an environment
where collaboration between the Forest Service, the
Tribe and the local community would lead to improved
decisions in harmony with the values and belief sys-
tems of the local cultures and peoples. Adaptive man-
agement would allow for better integration of human
values are that derived through working as a com-
munity. Cultural needs such as ethnic identity, love of
place, reverence for life, historic identity, natural
beauty, sense of place, and spirituality are considered
inherent and integral to ecosystem management.

Some of the components of Native American desired
condition are limited by what can be resolved at the
watershed level. The Karuk Tribe have a desire to
change Forest Service funding conventions. The de-
sire is for funding to be based more on the work re-
quired to maintain a healthy ecosystem and less on
outputs of goods, specifically timber. There is also a
desire for the management work to be conducted by
Karuk and members of the local community. Federal
permit procedures and land use policies would be
more sensitive towards traditional uses and customs.
Permit polices should evolve to meet an array of
needs. The people who live in the National Forests
would have more say in land use policy. Since the
funding conventions, contracting regulations, permit
procedures and land use policies are government
wide, the Tribe has nearly as much opportunity to in-
fluence these conditions as the Forest.

Rural communities would still be able to make a living
from the forests. Management practices would be in
harmony with nature, more consistent with aboriginal
concepts.

Government to Government Relationship ~Govern-
ment to government agreements between the Forest
and the Karuk Tribe help identify and acknowledge
needs, and attempt reasonable accommodation with-
out compromising legal positions of either Tribal or
Federal government. Collaborative planning ensures
that Karuk values, uses and needs are not compro-
mised, inadvertently dismissed, or misunderstood.
The timing of interactions between the Tribe and For-
est Service are adequate. Data transfer between Tribe
and Forest Service allows for the Tribe to access and
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examine information more readily and completely.
Demonstration projects, collaborative partnerships
and community development programs are used by
the Forest to protect sacred integrity of settings de-
pendent on Karuk conducting the undertakings.

Working relations between the Tribe and the Forest
Service would be founded on the following: 1) respect
of Karuk traditional knowledge, concepts, uses and
values; 2) commitment to be flexible to overcome bu-
reaucratic, environmental and economic barriers; 3)
ecologically sound strategies to restore watersheds; 4)
programs to employ Karuk and the local community in
forest management; 5) enhancement of basketry re-
sources through Karuk recovery of traditional horticul-
tural arts; 6) avoiding disturbance to sensitive cultural
or traditional sites and preventing public disclosure; 7)
management of timber more in harmony with ecosys-
tem management; 8) prevention of further degradation
of anadromous fisheries; 9) sustaining the integrity of
spiritual uses; 10) involvement of the local community
and the Tribe in the decision making process.

Consultation will continue to help identify important
cultural use and resources. In addition to consulting
with the Karuk Tribal Council, Karuk Natural Re-
sources Department, and interested Karuk individuals
or groups consultation with ceremonial leaders takes
place for all Tribal ceremonial times and events.

Resource Management --Résource management
would integrate Karuk traditional knowledge of the el-
ders with contemporary scientific understanding. On-
the-ground knowledge is obtained through contacting
long time residents and tribal elders who can recount
historic settings, practices and uses. The wealth of
information gained through experience is not lost and
is used to improve contemporary stewardship strate-
gies. Traditional ecosystem model is one where hu-
mans facilitate ecological stability and change.

Resource management is based on entire landscapes
and is not as focused on individual species.

Karuk resource issues are mainly focused on water
quality and anadromous fisheries, forest health and
fuel loading, traditional gathering resources, manage-
ment of special uses, and protection of culturally sen-
sitive areas, The overriding desired condition for
these resource areas is that the Karuk Tribe be in-
volved from proposing actions to implementing them.

Chronic sediment sources are corrected and preven-
tion measures are taken to reduce risk of landslides.
Erosion control strategies address transportation sys-
tems and road maintenance. Road construction, use
and maintenance is managed carefully to the highest

standards. Road systems are examined and decom--

missioning is implemented where appropriate. Un-
stable headwater, inner gorges, landslides, and

erosive road surfaces are identified, monitored and
stabilized where possible. Long-term management of
riparian areas is based on integrating all ecosystem
functions. Timber management practices incorporate
considerations that affect fish such as shade, water
quality, sediment production, and hydro-storage ca-
pacities.

Timber management practices use individual or group
selection methods so that natural diversity and stand
structure are maintained. Uneven-aged management
is applied by the individuals who write the prescrip-
tions. Skid trail designation and directional felling are
closely monitored so that residual stand is not dam-
aged and disturbance is minimal.

Forested stands are managed so they can withstand
periodic fire so forest cover can be retained over the
long-term. A strong partnership between the Forest,
Tribe and the community is in place to restore the his-
toric fire regime. The fire management program has
been reassessed with Tribal participation. The Karuk
Fire Management organization carries out undertak-
ings which have potential to disturb Karuk resources.
Where important cultural resources need to be
avoided by fire, Karuk would implement protection
measures. All wildfire suppression activities are all
cooperative efforts between the Forest and the Tribe.

Measures are taken to recover the historic fire refine.
Fire is reintroduced across the landscape including
LSRs and Wilderness. Underburning techniques are
refined to mimic historic fire patterns. Monitoring and
adaptive management practices complement timber
management practices described above. Low inten-
sity underburning consistent with aboriginal practices
is used throughout the forest. The prescribed fire is
applied in a manner that leaves delicate ecosystems
undamaged. Fuels are managed to reduced the se-
verity of wildfires. Fuels are reduced along roads and
ridge tops leaving them more open and at reduced
risk of fire.

Thinning dense plantations is a primary goal in matrix
lands and on other land allocations to accelerate
growth and improve stand health and fire resistance.

Stands are managed to allow for reintroduction of na-
tive hardwoods. Hardwoods are an important compo-
nent of most stands and large hardwoods are not cut.
A wide range of native species are retained across the
watershed. Acorn collecting sites are identified and
managed for subsistence. Tanoak mushroom picking
areas are protected. Underbumning is avoided in these
areas. Basketry materials are well managed by the
weavers and highly available.

Meadow environments, native grasses, and natural
springs are protected and restored. Cattle use is re-
stricted to protect pristine waters and other delicate
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systems. Wilderness trails are designed to stay off
meadow areas. Where meadow crossings can not be
avoided, bridges are constructed to reduce sediments
to stream headwaters.

Stand dead trees are available for firewood ~-Rec-
reation development, rafting and other river uses are
carefully coordinated with Tribal leaders to avoid inter-
ruptions to ceremonial activities. Some areas are not
developed for recreation to reduce risk of inappropri-
ate activities or uses in the vicinity of ceremonial areas
or potential degradation of cultural resources. Man-
agement in the Katimin areas has restored sacred
characteristics. Management activities on Offield
Mountain are conducted by Karuk. A MOU between
the Forest and the Tribe has been developed for these
areas.

Key Question 4- How can we integrate the Native
American perspective into watershed manage-
ment? -
Many of the Karuk perspective desired conditions for
Resource Management are consistent with the de-
sired conditions of other issue areas in this analysis.
The Karuk focus on water quality and anadromous
fisheries is entirely consistent with the other Ishi-
Pishi/lUkonom analysis issues of Hilslope Process,
Riparian Areas, and Aquatic Depéndent Species.
Both the Karuk tribe and Forest Service managers

want unstable lands identified and protected, roads
decommissioned where appropriate and stabilized
where possible, and chronic sediment sources cor-
rected.

Both the Karuk tribe and Forest Service Ecosystem
Management policies are aiming toward natural veg-
etative diversity and stand structure. Restoring fire's
role in the landscape is a high priority for both the
Karuk and FS managers. Prescribed fire and other
forms of fuels reduction are recognized as necessary
to maintain diversity and reduce the severity of wild-
fires. Thinning of dense plantations is recognized as
needed to accelerate growth and improve stand
health. Areas dominated by large hardwoods have
been lost to conifers and dense undergrowth of small
hardwoods; an increase of large hardwood areas is
desired.

National Forest land allocations and management
guidance dictate some different emphasis than those
desired by the Karuk, depending on the land alloca-
tion. Late-Successional Reserves are for sustaining
long-term late-successional habitat; managing for oak
stands in LSRs may not be appropriate. Matrix lands
are for multiple use management, including expected
timber yields. Regeneration harvest, rather than thin-
ning and uneven-aged management, may be silvicul-
turally required to meet the expected output.
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HUMAN USES

Key Question 1- How have other commodity uses
changed from the past and what are their trends?
Commercial mushroom collection will probably in-
crease from past levels, causing a corresponding in-
crease in conflicts between traditional and commercial
users.

Overall firewood collection has declined in the last
several years as the availability of easy firewood has
declined in association with timber sales. Some locals
have the perception that the Forest Service is not pro-
viding readily available firewood cutting opportunities.
Although some people are converting their heating
source from wood to heating oil, firewood continues to
be the primary heat source. 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 near 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.

Key Question 2- How have recreation uses

changed from the past and what are their trends?
Recreational fishing has declined and will likely con-
tinue to decline with increased regulations and listing
of fish.

Use patterns have changed somewhat from an exclu-
sively 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.

Past management activities have created visual im-
pacts which sometimes currently exceed the desired
visual conditons identifed in the Forest Plan. Al-
though overall visual condition has and will continue to

improve as vegetation recovers, some potential op
portunities exist to reduce visual contrasts from past
management activities. Table 5-27 VQOs for the
Analysis Area, lists the VQOs found within the land-
scape; see Figure 5-7 Visual Quality Objectives, con-
tained in the Map Packet located at the end of this
document.

Visual Qual Ob ive Acres % of Total

Both bear and deer hunting will continue to be popular
activities in the watershed.

Key Question 3- How has community interest/in-
volvement changed from the past and what is

likely to change in the future? -
Community interest in Forest management activities
has been high since the early to mid-1970s. The de-
velopment of the Orleans Somes Bar Community Ac-
tion Group in 1997 is the culmination of local interest
in community well-being through the development of a
Community Action Plan. This plan also addresses ac-
tivities on National Forest lands with the issue of For-
est Management receiving the highest number of
votes from the group. In the document, the USFS is
listed many times as a source for projects; creating
numerous opportunities for cooperative working rela-
tionships.

TRENDS - The desire by the community to be in-
volved in land management decisions will continue to
rise.

The desire by the community to be involved in land
management decisions will continue to rise.

The amount of private land in the analysis area is ex-
pected to remain about the same.

DESIRED CONDITIONS

--Non-timber commodity needs are met.

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

--The Forest Service works closely with the Com-
mun ty Action Group.
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Step 6 - Recommendations

This step synthesizes results of the ecosystem pro-
cesses discussed in previous steps and generates
management recommendations responsive to issues
and key questions. The goal of the recommendations
is to identify changes in ecosystem conditions and
functions that require management action to achieve
desired ecologic, economic, and social objectives.

Management recommendations are broken into nine
issue areas; Hillslope Processes, Riparian Areas,
Aquatic Dependent Species, Vegetative Biodiver-
sity, Terrestrial Wildlife, Roads, Commercial Tim-
ber Outputs on Public Lands, Cultural, and Human
Uses. Recommendations are developed based on
analyses and conclusions reached in previous steps.
Recommendations are displayed in narrative format in
Tables 6-1 through 6-9 on the following pages.

Recommendations focus on Management Opportuni-
ties which are also contained in the tables in narrative
format and visually 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 conjunc-
tion with these maps to arrive at opportunity locations.

Tables in this step provide general descriptions of the
Existing Situation, Desired Conditions, Management
Opportunity, Benefitting Resources, and Consider-
ations. .

TABLE COLUMN DEFINITIONS

Existing Situation & Desired Condition - These nar-
ratives are qualitative and quantitative determinations
identified through the analysis process. Existing Situ-
ation summary statements are generated directly from
integrating information on management practices
and/or ecological processes from Steps 3, 4, and 5;
most are situations not meeting Desired Conditions.

Desired Conditions are developed from Step 5 - Inter-
pretation and represent a refinement of direction from
the Forest Plan.

Management Opportunity - This is the identification
of management actions, projects, and other activities
that promote Desired Conditions. During the analysis
process, comparisons were made between Existing
Situation and Desired Condition to determine how
close a particular resource or ecological function was
to achieving the Desired Condition. Opportunities
were developed that either maintained the Desired
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Condition, or improved ecosystem trends to move to-
wards Desired 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 Karuk
perspectives, risks or benefits to other resources, or
options and alternatives to consider when accomplish-
ing the Management Opportunity. Comments found
under Considerations should be reviewed during de-
velopment and implementation of site-specific
projects.

It is important to note that all identified opportunities
are general in nature. Specific "how tos" will be deter-
mined later, during project development and imple-
mentation at the District level, through a project envi-
ronmental analysis.

To assist with establishing work priorities for project
development, an emphasis rating system can be
used. The following format is suggested when estab-
lishing ratings.

Opportunities are given a rating by each individual
based on their professional judgement, assigning a
High, Medium, or Low value to the following five ques-
tions:

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

2- |s the opportunity an immediate need?

3- Are there amenity or commodity benefits from do-
ing the opportunity?

4- Does the opportunity have implications outside the
watershed?

5- What is the value of the completed opportunity as
opposed to the cost of implementation?

These five values are averaged to establish an overall
emphasis rating. When an across the board rating of
High is given, it is referred to as a Red Flag op-
portunity. It implies a sense of urgency for implemen-
tation to bring an ecosystem function or system back
in balance or respond to human needs or values. Red
Flag opportunities should be given the highest priority.
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APPENDIX A - LMP Feedback

The goal of ecosystem management is to promote
sustainability 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 Ishi-Pishi/lUkonom Ecosystem Analysis
process. These recommendations primarily involve
data layers, estimates of land allocation acreage, and
assumptions used for Forest-Wide calculations.

1- The Ishi-Pishi/Ukonom 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
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 Ishi-Pishi/
Ukonom analysis 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
information should be used when updating Forest
Plan capable, available, and suitable lands. EUI
updates were also used to derive a more accurate
mapping of Riparian Reserves. For future modeling, it
is recommended that updated Ripanan Reserve
mapping be used.

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 Ishi-Pishi/lUkonom watershed. How-
ever, two subwatersheds (Ti Creek and Rogers
Creek) have been determined to be impaired and in
need of continued limitations from watershed
disturbances

4- Using the updated Riparian Reserve mapping,
updated Areas with Watershed Concerns, and refined
vegetation mapping, an identification of areas capable
of supporting timber harvest has been developed in
this analysis. It is recommended that this refinement
of capable acres in the General Forest and Partial
Retention land allocations be used in developing
expected timber yields from the watershed.
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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 has identified landslides and esti-
mated landslide volumes based on air photo interpre-
tation with some ground verification. Each landslide in
the Salmon River sub-basin has been identified by lo-
cation, 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 pro-
duction for the period 1970 to 1975. Several large
floods occurred in this time period but not the excep-
tionally 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 follow-
ing table.

Landslide Model Coefficients
a K P53 3 e, _‘

24

¥ A
<20 years { 20-40 yrs

N cu yd/ac cu ydiac | cu ydlac cuydiac
Active Landslides 1,000 125 75 25
Dormant Siides/Toe Zone 225 32 3.0 2.8
Granitic Min. Slopes >60% 1,005 12 6.5 13
Granitic Min. Slopes <60% 36 11 5.9 06
Non-Granitic Stopes >60% 82 33 25 1.7
Non-Granitc Slopes <60% 19 2.1 1.2 03
Unconsolidated Inner Gorge 376 51 33 26
Granitic Inner Gorge 1,201 146 77 73
Other Inner Gorge 285 11 9.2 72
Debris Basns 25 50 kE] 13
Glacial Moraine & Terraces 75 6.5 49 32

To estimate future landslide production, the appropri-
ate coefficient is multiplied by the acres of each geo-
morphic type by disturbance for each subwatershed.
Background landslide production is based on the un-
disturbed landslide model coefficients and the acres of
each geomorphic type.

Surface Erosion Model - Surface erosion modeling is
based on the Universal Soil Loss Equation (USLE)
which isA = RxLSxDxCxKxc. A is cubic yards per
acre per year estimated sediment delivery to streams,
R is rainfall/runoff factor (40 for the Ishi Pishi/Ukonom
area), LS is the length/slope factor (2.5 for gentle
<35% slopes, 7.32 for steep slopes), D is delivery ra-
tio (.29 for roads, .05 for everything else), C is cover
factor (.5 for roads, .06 for < 10 year old plantations or
fire, .01 for everything else), K is inherent soil erod-
ibility from soils coverage, and ¢ is 0.7 tons/cu yds
conversion. Current surface erosion uses the acreage
and coefficients for roads and 1988-1997 plantations

and background surface erosion includes only the
background coefficients.

Roads, plantations, wildfire, slope classes, geomor-
phic and soil types are Geographic Information Sys-
tem (GIS) layers. Variable road prism widths are used
to convert road lengths to acreage. A road prism
width of 33 feet is used for double-lane roads (Hiway
96 and county roads) on gentle slopes (<35%) and 70
feet for double lane roads on steep slopes (>35%).
For single lane roads (all FS and private roads in this
analysis area), a road prism width of 20 feet is used
on gentle slopes and 40 foot road prism width on
steep slopes. Through use of GIS, acres of different
disturbance histories on different geomorphic and soil
types, on different slope classes, and in different sub-
watersheds are generated and plugged into sediment
modeling equations. The sediment model results 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
(ERA) using coefficients. The coefficients used for
Ishi Pishi/lUkonom are derived from the Forest Plan.
Road miles are converted to acres as described under
the sediment models. 0-20 year old regeneration har-
vest areas and 1987 moderate and high intensity wild-
fire acres are multiplied by 0.21 ERA/acre to convert
to ERAs. 20-30 year old plantations are multiplied by
0.17 and 30-40 year old plantations are multiplied by
0.06 ERA/acre to convert to ERAs. The infarmation
needed to calculate ERA is in GIS and the percent
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 cal-
culated based on the channel sensitivity (C), beneficial
uses (B), soil erodibility (E), hydrologic response (H),
and slope stability (S). The index for each of these
factors is plugged into the equation - Watershed Sen-
sitivity Level (WSL) =3C + 2B + E + H + S. Water-
shed Sensitivity is converted to a Threshold of Con-
cern in the equation - Threshold of Concern (TOC) =
(43 - WSL)/2. The number "43" is used because it
best fits a regression of the watershed sensitivity ley-
els and previously determined Thresholds of Concern.

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

Channel Sensitivity (C) is based on Pfankuch stream
stability ratings or Rosgen channel types for each sub-
watershed.

G Paremater [ 1Senstliv NN y

) Plankuch >130
Very High 3 Rosgen A4, B4, C4
Pfankuch 115-130
High 4 Rosgen A3, AS, B3,

) B85, C3

Channel Sensitivity Plankuch 77-114
Moderate 8 Rosgen B2, C1, C5

Plankuch 39-76

Low 2 Rosgen A2, B1

Pfankuch <39

Very Low 1 Rosgen A1, F

Beneficial Use (B) is an index of the significance of
the stream for beneficial uses, by the highest benefi-
cial use of surface water. Five beneficial use stream
classes are defined in the Forest Plan. A Class 1A
stream is a highly productive anadromous stream, is
a municipal or campground water source (>5 domestic
uses), provides highly productive resident fisheries
habitat, major fishing use, or major recreation use.
Class 1B stream provides domestic use for 1-5 sur-
face water users, moderately productive anadromous
fisheries, or highly productive resident fisheries habitat
with major fishing use. Class Il provides agricultural
or industrial use, low productivity anadromous fisher-
ies, or moderately productive resident fisheries with
moderate fishing or recreation. Class lll provides low
productivity resident habitat and is rarely used for fish-
ing or recreation. Class IV provides no beneficial
uses.

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) + J)J/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 glaciat till,
and J = acres of all other units

ERol SE P ErGaily R
Very Hgh 5 >5
High 4 4.5
Soli Erodibility Moderate 3 34
Low 2 133
Very Low 1 1-1.3

Hydrologic Response Potential (H) is based on the
percent of the watershed in the transient snow zone
(between 3,500 and 5,000 feet elevation), relative rain
area (RRA or ratio of precipitation falling as rain vs.
snow), and the dominant aspect of the watershed.

2%
High risk for rain-on-snow event
svery 1-6 years, rain-on-snow
zone > 1/2 watershed, RRA >
0.9, aspect S high, N low.
Qcassional rain-on-snow event
(5-10 years), 1/4 to 172 water-
shed in rain-on-snow zone,
RRA0.50.7.
Average risk of rain-on-snow
eveni (10-25 years) <1/4 of the
watershed in  rain-on-snow
zone, RRA 0.540.7.
Low fisk of high runolf peaks,
RRA<0.5

Hydrologlc .
Response High 8

Moderate 2

Low 1

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

I
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APPENDIX C - Aquatic Habitat

BARK SHANTY GULCH
Surveyed 9/3-7/96

Location of Stream Mouth is T13N,R5E,S25 (confluence with Rock Creek)

Surveyed from mouth to 14,889’

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
A Pt i
Pool 12 32 16 1.2 657
Backwater/Log 2 45 | 225 | 0.3 828 414 Run 13 60 19 07 705 gg
Plunge 12 | 266 | 222 | 1.8 | 3.965 | 330 Riffle T 72 55 15 05 T 381 35
LSP/Log 1/ 1 30 [ 300 0.2 ] 320 | 320
LSP/Root Wad 1 27 27.0 0.2 441 441
LSP/Bedrock 9 302 | 336 2.0 4,672 519
LSP/Boulder 11 308 28.0 2.1 5,425 493 COARSE WOODY MATERIAL TOTALS
Dammed 3 93 31.0 0.6 1,540 513 AT
Mid-Channel | 4 | 166 | 41.5 | 1.1 | 2872 | 718 S — ;..". e
Corner 2 60 30.0 0.4 652 326 et ¥4 *u o
Step 2 103 515 0.7 2,281 | 1,141 - - 192 i
Subtotal 47 | 1,400 30 9 22,995 | 489 g 51 80 ‘ 2 2 9 0
RUN ] B
) 24 4 46 49 22 23 34 3
Glides 11 41 | 410 | 0.3 | 697 | 697 ~ LWM Recruitment: 20 recruits per 1,800° sampied; approxi-
Run 32 11,038 32.4 7.0 | 15,929 | 498
mately 13% of survey length.
Step 39 14,005 1027 | 26.9 | 67,699 | 1,736 1/ No LWM was found above length shown.
Subtotal 72 | 8,084 71 34 | 84,325 | 1,171
RIFFLE
Low Gradeni _ | 46 [ 4,348 94.5 | 29.2 | 70,984 [ 1.543 PERCENT SUBSTRATE COMPOSITION
High Gradient 59 | 4,050 ]| 68.6 27.2 | 75,217 | 1,275
Bedrock Sheet 1 7 7.0 0.0 16 16
Subtotal 106 | 8,405 79 57 |146,218] 1,379
TOTAL 225 | 14889 100

-~ Widths available for all units
1/ LSP = Laleral Scour Pool

DEPTH AND VOLUME
PERCENT EMBEDDEDNESS
” N $ S F2
All 20 26
Pool 12 27
Run V/
Riffle &/ 8 25
1 1/ No Data
COVERIN POOL HABITATSBY TYPE 2/ All low gradient
: el i ROt oK ORI R JUVENILE FISH DENSITY AND PROPORTION
Total Cover 21 _
Undercut Banks 1 TEEET T Density (TSH/A2 <
Small Woody Matenial 4 Eosatd |3 3 ensil' - “ Proportion (% .
Large Woody Material 17 ;‘? S TR T A ﬁ‘ Fhb
Terrestrial Vegetation 0 LAy kit b a“
Aquatic Vegetation -~ Pool | 12 | 383 |.008035].010043 47
— boe Run T 15| 779 [ ovsaza] o0di60] ga— o
Bedrock Ledges 3 Riffle 12 625 1.004043).001748 22 12
Average Cover Complexity = 1.7 (Scale of 10 3;low to high com-
plexity) = Low/Moderate
1/ Sample Size: 47
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BEANS GULCH
Surveyed 9/3-7/96

Location of Stream Mouth is T13N,R5E,S36 (confluence with Bark Shanty Gulch)
Surveyed from mouth to 11,382

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE

vl“ R ‘gm “’1 Ak " "T."r"‘,.;( v “}_, ‘”"’:F.w‘,j’_’{‘.".’%
3 ‘*‘Wuﬂiﬁsf:&? E*&{Jwi i Iie U.)!f‘a D
Poo| 10 28 0.98 431 94
Run 8 59 11 0.47 316 94
Ritfle 10 88 12 0.35 398 91
Shade Sample Size: 11 Pool, 8 Run, 10 Riffle

COARSE WOODY MATERIAL TOTALS

a3 LENGTH IN FEET

al 'L "'T']“’ {g‘g"; “. 5
Si(oy P fioe & X H

Fedi g .-Hg'g-‘ an Lo BT R 10k 120
4 234 109 | 25 9 0 0
18" 155 138 | 47 20 S 0
247 89 118 86 57 32 7

'~ LWM Recruitment: 97 recruits per 1,200° sampled; approxi-
mately 10.5% of survey length.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

FeA G S e ey
Pool 5 4 33 44 14
. Run 2 12 38 41 7
Riffle 2 7 48 38 5
DEPTH AND VOLUME Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm
. POOL
B : Y PERCENT EMBEDDEDNESS
Mean Range Mean Range Mean Range ‘ T
23 [ 1.04.9 2.9 1.4-5.6 | 1291 | 1804579 A" Ex T * RNoBE
1/ Sample Size: 40 Pool T 29
17
COVER IN POOL HABITATS BY TYPE V F,‘:;ji;b 7 28
7 1/ No Data
Total Cover T T 26 ‘
Underou Banks 3 JUVENILE FISH DENSITY AND PROPORTION
Small Woody Material 10
Large Woody Matenal 46
Terrestnal Vegetation 1
Agquatic Vegetation 0 k £34 farny
i - 002723 | .009005
Bedrock Ledges 7 Run 8 475 |.004522].004899] 35 28
Average Cover Complexity = 1.5 (Scale of 1 to 3; low to high com- Riffle 9 822 1.002672).002131] 46 %
plexity) =Low/Moderate
1/ Samp e Size 40
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COON CREEK
Surveyed 7/15-18/96

Location of Stream Mouth fs T14N,R6E,S9 (confluence with Klamath River)
Surveyed from mouth to 10,371’

PHYSICAL SUMMARY
£
DEPTH AND VOLUME
: e POOL -
14 %x{i S S T, Al
Mean Range Mean Range Mean Range
1.7 1.1-3.1 2.3 1.6-3.8 553 92-1554
1/ Sample Size: 31

COVER IN POOL HABITATS BY TYPE V

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
Pool 8 28 11 1.2 | 399 89
Run 8 61 12 0.8 547 88
Ritle 7 70 14 0.7 631 85
COARSE WOODY MATERIAL TOTALS
" LENGTH IN FEET
s s R . Sk
4" 107 78 63 47 25 9 0
18" 19 30 32 27 26 15 4
24" 10 17 20 24 21 17 [
-~ LWM Recruitment: no data taken
1/ No LWM was found above length shown.
PERCENT SUBSTRATE COMPOSITION
T MG |5 ek b iCs ;
Pool 8 10 30 16 36 8
Run 8 13 38 19 25 5
Ritfle 7 6 41 15 33 5
Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm

PERCENT EMBEDDEDNESS

All 31

IS ieany.C £ Ry

Total Cover 34

Undercut Banks 1

Smail Woody Material 15

Large Woody Material ) 13

Terrestrial Vegetation 6

Aquatic Vegetation 0

White Water 15

Boulders 36

Bedrock Ledges 14
Average Cover Complexity = 2.39 {Scale of 1 to 3; low to high com-
plexity) = Moderate
1/ Sample Size: 31

Pool 31
Run V/
R fle 1/
1/ No Data

JUVENILE FISH DENSITY AND PROPORTION
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FLEMS CREEK
Surveyed 7/18-19/96

Location of Stream Mouth is T14N,R7E,S28 (confluence with Ukonom Creek)
Surveyed from mouth to 11,152'

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
NIST T XY AL IICTLE] POy T - TLREN § 3000 R
R AT R z.;_,g"x:.‘;gjr-
LR e
17.7
Run 15 112 14.6 0.60 1163 58
Riffle 6 39 10.6 0.50 256 46

Shade Sample Size: 4 Pool, 33 Run, 3 Rffe

COARSE WOODY MATERIAL TOTALS

PHYSICAL SUMMARY
% T; ST
ks
POOL )
Backwater/Boldr | 1 10 10 0.1 ND ND
Backwater/Log 2 33 16.5 0.3 ND ND
Plunge 1 11 11 0.1 ND ND
LSP/Log V/ 7 88 | 1257 | 08 276 276
Mid-Channel 3 55 183 | 05 ND ND
LSP/Boulder 26 | 343 | 13.19 | 3.1 1,528 | 255
Step 15 | 628 | 41.86 | 5.6 1,931 644
Subtotal 55 | 1,168] 21.2 | 10.5 | 3,459 | 346
RUN .
Glide 1 248 248 2.2 ND ND
Run 12 | 1,326 1105} 11.9 | 3379 | 1,126
Step 57 | 7,406 [129.92] 66.4 | 23,362 | 2,124
Subtotal 70 18980| 1283 | 80.5 | 26,741 ) 1,910
RIFFLE
High Gradient 19 932 | 49.05| 84 2,710 452
Cascade 4 72 18 0.6 ND ND
Subtotal 23 | 1,008 43.7 9.0 1 2,710 452
TOTAL 148 | 11152 7774100 Q7722777222
— Widths avaifable for biological sample units only
ND = No Data
1/ LSP = Lateral Scour Pool
Sample size for Total and Mean Areas are: 1 LSP/Log, 6 LSP/
Boldr, 3 Step Pool, 3 Run, 11 Step Run, and 6 High Gradient

—~ LWM Recruitment: 121 recruits per 1,666' sampled; approxi-

mately

1/ No LWM was found above length shown.

6% of survey length.

DEPTH AND VOLUME

COVER IN POOL HABITATS BY TYPE V

ISHI-PISHI! UKONOM Ecosystem Analysis

PERCENT SUBSTRATE COMPOSITION

PERCENT EMBEDDEDNESS

JUVENILE FISH DENSITY AND PROPORTION

MARCH 1398
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HALVERSON CREEK
Surveyed 7/25/96

Location of Stream Mouth is T12N,R6E,S4 (confluence with Klamath River)
Surveyed from mouth to 2,920

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
o ke . b o ¢
Pool 3 17 9 1.1 197 96
Run 3 56 11 0.7 387 87
Riffle 2 49 9 0.4 194 94

COARSE WOODY MATERIAL TOTALS

PERCENT SUBSTRATE COMPOSITION

DEPTH AND VOLUME e x e

POOL I Pool 3 10 34 10 31 15

fEEGHT ) ‘ Run | 3 4 39 13| 31 i3

SRR : IR Rifle | 2 5 45 17 25 8

Mean | Range | Mean | Range | Mean | Range Substrate particle size breakdown: Boulder = >256mm, Gobbie =
1.4 0.7-2.3 1.9 1.5-2.6 602 28-3300 64_256""“' Gravel = 2-64mm' Fines = <2mm
1/ Sample Size: 12 }
PERCENT EMBEDDEDNESS

COVERIN POOL HABITATS BY TYPE V

- — P A AR AP RLE 3
. ¥ Instréamn Ty & Al - 1 5 57
Total Cover Pool 12 o7
Undercut Banks Run 17
Small Woody Malerial 8 Riffle 17
Large Woody Material 21 1/ No Data
Terrestrial Vegetation 13 -
Aquatic Vegetalion g JUVENILE FISH DENSITY AND PROPORTION
White Water 27
Boulders 28 T £§ Troaoniarory z "
Bedrock LedQES 0 3 *;?l: —:'FJ oS : : '4 = SR e
Average Cover Complexity = 2.5 (Scale of 1 to 3; low to high com- ke Ay ST Pty
plexity) = Moderate/High DAL
1/ Sample Size: 10 3 009862 -
Run 3 167 1.011056|.001658( 6 . 37.5
Riffle 2 98 .007830| 003356 19 37.5
i R % Density (tish/ft2) | Proportion (%
s b f !u s
Poal 3 52 1.00197 0
Run 3 167 .00000 0
Riffle 2 98 .00000 0
ISHI-PISHI  UKONOM Ecosystem Analys s MARCH 1998 Appendix C - Aqualic Habitat
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IRVING CREEK
Surveyed 6/22-7/7/92 & 7/31/92

Location of Stream Mouth is T13N,R6E,S33 (confluence with Klamath River)
Surveyed from mouth to 9,499’

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
Pool 14 29 13 1.3 505 58
Run 6 40 12 0.8 387 52
Riffle 14 77 12 0.7 658 65
Shade sample size: 15 Pool, 5 Run, 14 Riffle

COARSE WOODY MATERIAL TOTALS
LENGTH IN FEET

ry
18"
24" 105

- LWM Recruitment: 44 recruits per 2,031' sampled; approxi-

mately 21% of survey length.

1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSI'“O_N

DEPTH AND VOLUME
PERCENT EMBEDDEDNESS
Al 25 :
Pool 14 40
i Run 3 52
COVER IN POOL HABITATS BY TYPE Rifile 8 a4
JUVENILE FISH DENSITY AND PROPORTION
bR e Density (fish/ft2) | Proportion (%
14 410 | 02041 ] .00398 | 39 45
6 240 | .02716 | .00369 25 21
14 1080 { .00900 { .00141 36 34
7 Density (fishyit2) | Proportion (%
2 / ' 9 s g : T
14 410 | .00166 21
6 240 .00000 0
14 1080 { .00289 79
SHI-PISH! /UKONOM Ecasystem Analysis MARCH 1998 Appendix G - Aqu tic Habitat
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LIGHTNING GULCH
Surveyed 9/8-9/96

Location of Stream Mouth is T13N,R5E,S23 (confluence with Rock Ck.)
Surveyed from mouth to 7,406’

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
A z T - =
Pool | 1 L I % 108 h‘%ﬁ
Run 4 67 14 05 | 493 90
Rifle | 5 173 12 0.4 | 646 96

COARSE WOODY MATERIAL TOTALS

_ — TENGTH IN FEET
E; G R s kR 2

90 [ 93 [ 19 ] 5 5 0
1§ | 36 | 41 | 28 | 8 | 6 5 0
24 | 11 | 16 [ 25 | 16 | 16 | 7 0

- LWM Recruitment: 12 recruits per 600’ sampled; approxi-
mately 8% of survey length.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

DEPTH AND VOLUME
i : o hOOL I Rifie | _ 5 4 22 22 48 r
3 e%i’ d { WELERS : Substrate particle size breakdown: Boulder = >256mm, Cobble =
X 2 SEE SRR AT 64-256mm, Gravel = 2-64mm, Fines = <2mm
Mean Range Mean Range Mean Range
1.6 1.1-2.1 2.2 1.7-24 352 147-833 PERCENT EMBEDDEDNESS
1/ Sample Size: 5

_—
COVER IN POOL HABITATS BY TYPE V -
N — - Pool 1 40
e Enstres ] % F Sipercant o  Ti%-T Run 7/
Total Cover 8 Riffle 1/
Undercut Banks 22 7 No Data
Small Woody Material 4
Large Woody Material 40 JUVENILE FISH DENSITY AND PROPORTION
Terrestrial Vegetation 0
Aquatic Vegetaton 0
White Water 28
Boulders 6
Bedrock Ledges 0

Average Cover Complexity = 1.6 {Scale of 1 to 3; low to high com-
plexity) = Low/Moderate
1/ Sample Size: 5

MARCH 1998 Appendix C - Aquatic Habial
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LOWER UKONOM
Surveyed 7/2 31/90

Location of Stream Mouth is T14N,R6E,S10 (confluence with Klamath River)
Surveyed from mouth to 47,132’

PHYSICAL SUMMARY

# of Total | Mean % Total | Mean
HABITAT TYPE | jni Lngth | Lngth | Total | Area | Area
(tt) (i) _lingth| (ft5) [ (it€)

MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE

Habitat | # of Lngth | Width | Depth Vol Shade

Type |Samp's| (ft) (it) (f) (#t3) (%)
2.8

Pool 162 45 23 . 3,692 40
Run 188 124 24 1.3 4,758 43
Riffle 225 73 25 1.0 2,024 35

| Shade Sample Size: 36 Pool, 39 Run, 45 Riffle

COARSE WOODY MATERIAL TOTALS

Diam LENGTH IN FEET
eter 3.3- 6.6- | 13.1- | 26.2-| 36.1- | 49.2- | 75.4-
6.6 13 26.2 | 36.1 | 49.2 754 [124.6 2/
Y
18"
24" 152

POOL |
Backwater/Boldr 2 53 26.5 0.1 1,148 | 574
Plunge 49 [ 1,724 | 35.2 3.7 |43,610 | 890
LSP/Bedrock 1/ 22 | 1,029 [ 46.8 22 124,772 1,126
Dammed 3 61 20.3 0.1 1,231 | 410
Mid-Channel 51 {2,766 | 54.2 5.9 {69,284 | 1,359
Channel 1| 37 | 370 | 01 | se2 | 592
Confluence
LSP/Boulder 24 | 732 | 305 1.6 [ 18,360 [ 765
Step 10 | 896 | 89.6 1.9 | 19,804 | 1,980

Subtotal 162 | 7,298 45 15 |178,801| 1,104

RUN
Trench/Chute 3 280 | 93.3 0.6 | 4,120 [ 1,373
Run 69 | 2,729 39.6 5.8 |62,264 | 902
Step 116 {20378 175.7 { 43.2 |596559 | 5,143

Subtotal 188 | 23387 124 50 | 662943| 3,526

RIFFLE

Low Gradient 32 12536 79.3 5.4 |74,450 | 2,327

-- LWM Recruitment: 181 recruits per 9,088’ sampled; approxi-
mately 19% of survey length.

1/ Only key LWM recorded; >=50" x 24"

2/ No LWM was found above length shown.

High Grad ent 173 [12443| 71.9 | 26.4 | 327524 | 1,893

Cascadet 18 | 1,355 ] 75.3 2.9 | 31,800 1,767

Bedrock Sheet 3 113 37.7 0.2 1,027 | 342

PERCENT SUBSTRATE COMPOSITION

Subtotal 226 | 16447 73 35 | 434801 1,924
TOTAL 576 | 47132 774 100 Y777 7

N

-- Widths available for ail units

1/ LSP = Lateral Scour Pool

DEPTH AND VOLUME
POOL
Residual Depth Maximum Depth Residual Volume
(m (it)y 2/ (#3) 1/
Mean Range Mean Range Mean Range
130-
3.8 1.3-14.7 5.2 1.6-16.0 5234 50535
1/ Sample Size: 158
2/ Sample Size: 162
COVER IN POOL HABITATS BY TYPE
Insiream Cover Type | % Pool 17 % Run 1/ | % Ritfle 1/
Total Cover 29 31 63
Undercut Banks 0 0 0
Small Woody Material 4 7 6
Large Woody Material 5 5 4
Terrestrial Vegetation 4 5 4
Aquatic Vegetation 1 0 0
White Water 60 50 60
Boulders 17 28 25
Bedrock Ledges 9 5 1
Average Cover Complexity is on & Scale of 1 to 3; low to high com-
plexity: 1.2 Pool, 1.5 Run, 1.4 Riffle
1/ Sample Size: 162 Pool, 188 Run, 226 Riffle

Habitat | Sample | Bed- Sand/
Type No. rock Boulder | Cobble | Gravel Fines
Pool 36 11 31 18 10 30
Run 39 14 31 22 10 23
Riffle 45 14 44 23 7 12

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm

PERCENT EMBEDDEDNESS
Habitat Type Sample No. Mean (%)
All 117 14
Pooti 35 20
Run 37 2
Riffle 45 20

JUVENILE FISH DENSITY AND PROPORTION

Density {fish/ft2) | Proportion (%)

Habitat | Sample | Sample | 0+ 1+ 0+ 1+
Type No. Lngth | Steel- | Steel- | Steel- | Steel-
head head head head

Pool 39 1,711 1.001681 | .008954 19 40
Run 41 4,633 1.001385].003475 48 46
Riffle 45 2,513 {.001813}.002115 33 14
Density (fish/ft2) | Proportion (%)
Habitat { Sample | Sample | 0+ 0+
Type No. Lngth | Chi- Chi-
nook 1/ nook
Pool 39 1,711 |.000213 76
Run 41 4,633 | .00000 0
Riffle 45 2,513 |1.000043 24

1/ The Chinook 0+ were found through habitat Unit #20, no furth r.

SHI-PISHI/ UKONOM  cosys m Analyst
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McCASH CREEK
Surveyed 7/13-16/94

Location of Stream Mouth is T14N,R7E,S32 (confluence with Ukonom Creek)
Surveyed from 21,702’

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
# of Total | Mean | % Total | Mean .
HABITAT TYPE |, o f Lngth | Lngth | Total A'rtga Area Habitat | #of | Lngth | Width | Depth | Vol | Shade
() | () Iitngthl (17 | () Type |Samp's| (1) | () | () | (13) | (%)
POOL Pool 26 25 13.0 1.50 653 50
Backwater/Log 2 58 29 0.3 189 189 Run 23 104 9.7 0.70 517 62
Plunge 27 | 675 | 25 | 3.1 | 2883 | 577 Riffle 26 53 10.0 0.70 370 41
LSP/Log 1/ 6 ) 116 | 19 | 05 | 216 | 216 Shade Sample Size: 12 Pool, 35 Run, 33 Riffle
LSP/Root Wad 1 35 35 | 0.2 ND ND
LSP/Bedrock 6 | 124 | 21 | 06 120 | 120
Dammed 1 28 28 0.t ND ND
Mid-Channel 31 | 653 | 21 3.0 | 2,121 | 965 COARSE WOODY MATERIAL TOTALS
LSP/Boulder 19 | 410 | 22 | 1.9 | 1,238 | 248
. T
Step 18 715 | 40 | 3.3 | 2.448 | 490 Dlam =1 13LENstH21N ’;iEI ST
Subtotal 111 | 2,814| 25 | 13.0 | 9,215 | 354 eter | o 13 | 262 | 364 | 492 | 754 | 1246
=TI i X | . . . .
Trench/Chule 5 [ 786 | 37 | 09 | ND | ND A | 192 | 274 | 166 | 121 | 62 | 23 L
: 18 32 95 81 34 22 10 2
Glide 7 | 597 | 85 -1 2.8 | 999 | 999 .
24 36 84 79 | 63 31 18 13
Run 27 12337 | 87 | 10.8 | 8,278 [ 1,035 LENGTH N FEET
Step 67 | 7,190 | 107 | 33. | 14,278 | 1,020 Diam- |~ e 7
Subtotal 106 | 10310] 97 | 47.5 | 23,555 | 1,024 eter | (.0
RIFFLE T 5"
High Gradient 126 [ 8,273 | 66 | 38.1 | 13,308 [ 554 5 5
Cascade 13 | 280 | 22 1.3 97 49 54 3
Bedrock Sheet ! 25 25 0.1 ND ND -- LWM Recruitment: 18 recruits per 277" sampled; approxi-
Subtotal 140 | 8578 | 61 | 39.5 | 13,405 516 mately 1.3% of survey length.
TOTAL 357 | 21702 77774_100 V7777702772 1/ No LWM was found above length shown.
-- Widths available for biological sample units only
ND = No Data
1/ LSP = Lateral Scour Pool PERCENT SUBSTRATE COMPOSITION
Sample Size for Total and Mean Areas are: 1 Backwater, 5 Plunge,
1 LSP/Log, 1 LSP/Bedrock, 8 Mid-Channel, 5 LSP/Boldr, 5 Step Hablitat | Sample Be"; , |Bouider| Cobble | Gravet Sand/
Pool, 1 Glide, 8 Run, 14 Step Run, 24 High Gradient, 2 Cascade. Type | No. | rock Fines
Poal 9 49 16 23 12
Run 7 48 16 25 11
DEPTH AND VOLUME File 5 =5 28 o 5

Substrate particle size breakdown: Boulder = >256mm, Cobble =

POOL .
4-2 . |=2- , Fines =
Residual Depth Maximum Depth | Residual Volume ?/ Besc‘isr?cnl: i,%i‘é%d witﬁ4£c1>?11lde:'n::unt.<2mm
() 1/ (f) 1/ (#3) 2/
Mean Range Mean Range Mean Range
27 | 04150 3.3 0.8-16.0 | 1270 | 173-6643 PERCENT EMBEDDEDNESS
1/ Sample Size: 107
2/ Samble Size. 25 Habitat Type Sampie No. Mean (%)
All 22 31
COVER IN POOL HABITATS BY TYPE V/ _ £oo! 2 4
Rifil
instream Cover Type Percent Cover e 6 34
Total Cover 21
Undercut Banks 5 JUVENILE FISH DENSITY AND PROPORTION
Small Woody Material 4 — .
Large Wood))// Material 9 Density (fish/tt2) | Proportion (%)
Terrestrial Vegelation 5 Habitat | Sample | Sample | 0+ 1+ 0+ 1+
Aquatic Vegetation 1 Type | No. | Lngth | Steel- | Steei- | Steel- | Steel-
White Water a7 head head head head
Boulders 35 Pool | 26 667 | .00271 | 01313 | 73 68
Bedrock L5055 5 Run | 22 | 2300 |.00026 | .00185 | 18 | 24
Average Cover Complexity = 2.0 (Scale of 1 to 3; low 1o high com- Riffte | 26 | 1371 | 00022 | 001121 9 | 8
plexity) = Moderate Density (fish/ft2) | Proportion (%)
1/ Sample Size: 108 Habitat [ Sample | Sample | 0+ 1+ 0+ 1+
Type No. Lngth | Brook | Brook | Brook | Brook
Pool 26 667 .00065 | .00174 5 20
Run 22 2300 | .00515 | .00224 95 65
Riffie 26 1371 | .00000 | .00090 0 15
SHI-PISHI/ UKONOM Ecosystem Analysis MARCH 1998 Appendix C - Aquatic Habitat
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ONE MILE CREEK
Surveyed 8/24-25/94

Location of Stream Mouth is T14N,R7E,S28 (confluence with Ukonom Creek)
Surveyed from mouth to 14,067’

PHYSICAL SUMMARY
#of Total | Mean % Total | Mean
HABITAT TYPE Unlts Lngth { Lngth | Total | Area | Area
() | @) [Lngth| (1) | (%)
Dry Channel 1 1,109 | 1109 7.9 ND ND
POOL
Plunge 9 177 | 19.6 1.3 825 413
| LSP/Bedrock 1/ | 5 78 | 156 | 0.6 540 | 540
Dammed 1 15 15 0.1 ND ND
Mid-Channel 13 218 16.7 1.5 1,725 431
Step 2 160 80 1.1 ND ND
Subtotal 30 648 | 21.6 5.0 3090 441
RUN
Run 13 | 807 | 62.07 | 57 | 4,280 | 1,427
Step 49 | 6,177 1126.06| 43.9 | 39,575 | 4,397
Subtotal 62 | 6984 | 112.6 | 53.9 | 43,855 | 3,655
RIFFLE
High Gradient 60 |5.260( 87.67 | 37.4 | 35,336 | 2,356
Cascade 3 66 22 0.5 ND ND
Subtotal 63 | 5326 | 84.5 | 41.1 | 35,336 | 2,356
TOTAL 156 | 14067 77770 100 7777/
-- Widths available for biologicl sample units only
ND = No Data
1/ LSP = Lateral Scour Pool
Sample Size for Total and Mean Areas are: 2 Plunge, 1 LSP/Bed-
rock, 4 Mid-Channel, 3 Run, 9 Step Run, 15 High Gradient.

DEPTH AND VOLUME
POOL
Residual Depth Maximum Depth Residual Volume
(f) 1/ (f) 1/ (ft3) 2
Mean Range Mean Range Mean Range
1.2 0.5-2.8 2.0 1.2-2.8 499 248-780
1/ Sample Size: 29
2/ Sample Size: 7

COVER IN POOL HABITATS BY TYPE V

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
Habitat | # of Lngth | Width | Depth Vol Shade
Type |Samp's| (i) (i) (ft) (it3) (%)
Pool 7 18 243 1.89 841 72
Run 12 126 28.7 1.24 4297 68
Riffle 15 88 28.1 1.25 2766 73

Shade Sample Size: 4 Pool, 25 Run, 11 Riffle

COARSE WOODY MATERIAL TOTALS

Diam- LENGTH IN FEET
ater 3.3- 6.6- | 13.1- | 26.2-| 36.1- | 49.2- | 75.4-
6.6 13 26.2 | 36.1 | 49.2 75.4 124.6
4" 352 84 YA 8 5 3 0
18" 120 100 89 21 10 3 0
24" | 261 88 118 58 65 37 26
Diam- LENGTH IN FEET
oter | 124-6- 1/
173.8
4 0
18" 0
24" 6

- LWM Recruitment: 98 recruits per 1,553' sampled; approxi-
mately 11% of survey length.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

Habitat | Sample| Bed- Sand
Type No. | rock 1/ Boulder| Cobble | Gravel Fines
Pool 1 33 31 26 10
Run 6 24 41 22 13
Ritfle 5 36 39 18 7

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm
1/ Bedrock included in Boulder count.

PERCENT EMBEDDEDNESS
instream Cover Type Percent Cover
Total Cover 16
Undercut Banks 1 Hablt::l Type Sam;ﬁe No. 82% (%)
Small Woody Material 9 Pool 3 28
Large Woody Material 19 Run 17
Terrestrial Vegetation 1 Riffle 1 55
Agquatic Vegetation 0 7 No Data
White Water 28
Boulders 42
Bedrodh Codoes 5 JUVENILE FISH DENSITY AND PROPORTION
gl\é%;%e;;‘\%g; g??plexny 2.0 (Scale of 1 to 3; low to high corrhl Density (fish/ft2) | Proportion (%)
1/ Sample Size: 30 Habltat | Sample | Sample 0+ 1+ 0+ 1+
Type No. Lngth | Steel- | Steel- | Steel- | Steel-
head head head head
Pool 7 126 .00065 | .00324 | 125 32
Run 12 1514 | .00016 | .00034 | 43.75 49
Riffle 15 1321 .00020 | .00017 | 43.75 19
Density (fish/f#2) | Proportion (%)
Habitat | Sample | Sample 0+ 1+ 0+ 1+
Type No. Lngth | Brook | Brook | Brook | Brook
Pool 7 126 .00097 | .00906 43 50
Run 12 1514 | .00009 [ .00064 57 50
Riffle 15 1321 | .00000 | .00000 0 0
SHI-PISHI / UKONOM Ecosystem Analysis MARCH 1998 Appendix C - Aquatic Habr
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PANTHER CREEK
Surveyed 8/29-9/1/94

Location of Stream Mouth is T14N,R6E,S25 (confluence with Ukonom Creek)
Surveyed from mouth to 3,295’

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
Habitat] #of | Lngth | Width | Depth | Vol [ Shade
Type {Samp's| (ft) (ft) () [ (f3) | (%)
Pool 3 17 8.3 0.9 132 ND
Run 2 82 6.0 06 293 86
Riffle 4 172 6.8 05 566 66

Shade Sample Size: 8 Run, 1 Rif}le

ND = No Data

COARSE WOODY MATERIAL TOTALS

Diam LENGTH IN FEET
otor | 33 | 66 [ 13.1- [26.2-] 36.1- [ 49.2- | 75.4-
66 | 13 | 262 |36.1 | 492 | 754 [124.6 1/
& | 30 | 20 | 8 [ 7 2 1 0
e | 8 13 [ 11 | 11 1 0 0
24" | 3 3 7 1101 6 3 0

PHYSICAL SUMMARY
#of Total | Mean % Total | Mean
HABITAT TYPE Units Lngth | Lngth | Total | Area | Area
(ft) (ft) |Lngth| () | (ft°)
POOL
Plunge 6 103 17.2 3.1 120 120
LSP/Bedrock 1/ 1 20 20.0 0.6 ND ND
Mid-Channel 5 86 17.2 2.6 321 160
Subtotal 12 | 209 | 174 6.3 441 147
RUN
Trench 1 15 15.0 0.5 ND ND
Run 3 188 | 62.7 5.7 174 174
Step 3 383 | 127.7 | 11.6 804 804
Subtotal 7 586 | 83.7 | 17.8 978 489
RIFFLE
High Gradient 15 2,472 | 164.8 | 75.0 | 4,722 | 1,181
Cascade 2 28 14.0 0.8 ND ND
Subtotal 17 125001 147.1 | 759 | 4,722 |1180.5
TOTAL 36 | 3295 777 100 7477777
-- Widths available for biological sample units only

ND = No Data
1/ LSP = Lateral Scour Pool
Sample Size for Total and Mean Areas are: 1 Plunge, 2 Mid-

-- LWM Recruitment; 16 recruits per 166' sampled; approxi-
mately 6% of survey length.
1/ No LWM was found above length shown.

Channel, 1 Run, 1 Step Run, 4 High Gradient.

DEPTH AND VOLUME
POOL
Residual Depth Maximum Depth Residual Volume
) 1/ () 1/ {#3) 2/
Mean Range Mean Range Mean Range
1.4 0.7-2.5 2.0 1.3-3.2 320 63-577

1/ Sa‘mple Size: 9
2/ Sampie Size: 2

PERCENT SUBSTRATE COMPOSITION

Habltat | Sample | Bed- Sand/
Type No. | rock ¥/ Boulder| Cobble | Gravel Fines
Pool 2/

Run 2 10 15 30 45

Riffle 29 33 23 15

1
1/ Bedrock included with Boulder count.

2/ No Data

Substrate particle size breakdown: Boulder = >256mm, Cobbie =
64-256mm, Gravel = 2-64mm, Fines = <2mm

Dann™ 11

PERCENT EMBEDDEDNESS
COVER IN POOL HABITATS BY TYPE V
Habltat Type Sample No. Mean (%)
Instream Cover Type Percent Cover Al 1 15
Totat Cover 15 Pool 1 15
Undercut Banks 0 Run 1/
Smali Woody Material 5 Riffle 1/
Large Woody Material 5 i7No Data
Terrestrial Vegetation 2
Aquatic Vegetalion 2 JUVENILE FISH DENSITY AND PROPORTION
White Water 46
e edass 2 Density (fishift2) | Proportion (%)
Friva, - - " Habitat | Sample | Sample| 0+ 1+ 0+ 1+
gg;%i C,:\;)(\)/g; r(z‘:l?é'nplexny 2.0 (Scale of 1 to 3; low to high com Type No. Lngth | Steel- | Steel- | Steel- | Steel-
1/ Sample Size: 10 head | head | head | head
; Pool 3 51 .01361 | .00907 21 50
Run 2 163 | .00511 | .00102 17 13
Riffle 4 689 | .00377 | .00063 62 38
SHI-PISHI / UKONOM Ecosystem Analysis MARCH 1998 Appendix C - Aquatic Habitat
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LOWER ROCK CREEK
Surveyed 9/12-27/89

Location of Stream Mouth is T13N,R6E,S17 (confluence with Klamath River)
Surveyed from mouth to 29,457

PHYSICAL SUMMARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
#of Total | Mean % Total | Mean L
HABITATTYPE |y |Lngth| Lngth | Total | Area | Arga Habitat| #of | Lngth | Width | Depth | Vol | Shade
() | () ilngth} (7 | (1)) Type |Samp's| () | () | () | (13) | (%)
POOL Pool 96 48 23 1.9 2329 50
Backwater/Root | 18 | 180 | 0.1 180 | 180 Run 86 238 24 0.9 | 5244 38
Wad Riffle | 69 63 26 0.7 | 1182 38
Plunge 16 | 547 | 342 | 1.9 }14.318 | 895 Shade Sample Size: 25 Pool, 19 Run, 12 Riffle
LSP/Log 1/ 10 430 43.0 1.5 9,873 987
| LSP/Root Wad 1 39 | 390 | 0.1 | 624 | 624
LSP/Bedrock 35 2,123 ] 60.7 7.2 |42,478 | 1,214 COARSE WOODY MATERIAL TOTALS 1/
Dammed 3 74 24.7 0.3 1,962 | 654
- ! LENGTH IN FEET
I(\:Agg]hez«:nnel 8 376 47.0 1.3 9,124 | 1,141 Del?:: 33 66 1134 1262-1 3641 492 7oA
Conlluence 1 87 87.0 0.3 | 2,610 } 2,610 6.6 13 26.2 | 36.1 | 49.2 75.4 124.6
LSP/Boldr 18 | 729 | 405 | 2.5 | 19,012 | 1,056 148.,
Pocket Water 3 205 68.3 0.7 6,946 | 2,315 24"
Subtotal 96 | 4,628 48 16 |107,127| 1,116 17 -
RUN No wood data taken, either key large wood or recruitment.
Glide 2 262 | 131.0 [ 0.9 | 8,086 | 4,043
Bun 25 11656 | 662 | 56 | 43.378 | 1.735 PERCENT SUBSTRATE COMPOSITION
Step 59 |18553] 314.5 | 63.0 |4458917| 7,558
Subtotal 86 | 20471] 238 | 69 [497,381] 5,784 Habltat | Sample | Bed- |g . 1deri Cobble | Gravel | Sand/
RIFFLE Type No. rock Fines
Low Gradient 10 [ 1,082 [ 108.2 | 3.7 | 32,432 | 3,243 Pool 25 3 22 37 19 19
High Gradient 47 |2,629] 559 | 8.9 | 74,386 | 1,583 Run 19 1 35 40 15 9
Cascade 12 | 647 | 539 | 2.2 | 14,798 | 1,233 Riffle 12| 1 42 38 12 7
Sublotal 69 | 4,358 63 75 1121,615| 1,763 Substrate particle size breakdown: Boulder = >256mm, Cobble =
TOTAL 251 | 29457 T 100 W77 64-256mm, Gravel = 2-64mm, Fines = <2mm
-- Widths available for all units
1/ LSP = Lateral Scour Paol PERCENT EMBEDDEDNESS
DEPTH AND VOLUME Habitat Type Sample No. Mean (%)
All 56 25
Residual Depth | Maximum Depth | Residual Volume Aun 25 34
() 1/ () v/ (#3) 1/ Riffle 19 22
Mean Range Mean Range Mean Range
360- JUVENILE FISH DENSITY AND PROPORTION
3.0 1.0-7.4 3.8 1.5-7.9 3792 21845
1/ Sample Size: 96 Density (fish/ft2) | Proportion (%)
Habitat | Sample | Sample | 0+ 1+ 0+ 1+
COVER IN POOL HABITATS BY TYPE Type | No. | Lngth | Steel- | Steel- | Steel- | Steel-
head head head head
Instream Cover Type % Pool 171 % Run 1/ | % Riffle 1/ Pool 23 1024 |.016866.009888| 38 59
Undercut Banks 0 0 0 Riffle 10 603  {.009604 |.002035 14 8
Small Woody Material 2 1 1
Large Woody Material 9 2 2
Terrestrial Vegetation 2 4 1
Aqualic Vegetation 0 0 0
White Water 21 31 46
Boulders 43 60 48
Bedrock Ledges 23 2 2
Average Cover Complexity is on a Scale of 1 to 3; low to high com-
plexity: 2.6 Pool, 2.6 Run, 2.5 Riffle
1/ Sample Size: 96 Pool, 86 Run, 69 Riffle
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UPPER ROCK CREEK
Surveyed 8/27-30/93

Location of Stream Mouth is T13N,R6E,S17 (confluence with Klamath River)
Surveyed from 29,457 to 48,781’

PHYSICAL SUMMARY

Total | Mean % Total

#of

Mean

MEAN STREAM WIDTH, DEPTH, VOLUME, &

HABITAT TYPE Units Lngth | Lngih | Totat | Area | Area

SHADE/CANOPY CLOSURE
Habitat | # of Lngth | Width | Depth Vol Shade
Type |Samp's| (ft) {ft) (ft) (ft3) (%)
Pool 23 27 13 1.2 479 79
Run 20 54 12 0.8 621 80
Riffle 23 24 11 0.8 184 83

Shade Sample Size: 23 Pool, 18 Run, 29 Rifile

COARSE WOODY MATERIAL TOTALS

Diah: LENGTH IN FEET
otor | 3% | 66 |131-[262-]363- [ 49.2- | 75.4-
66 | 13 | 262 |36.1| 49.2 | 754 [124.61/
4" | 391 | 333 | 304 [ 61 | 4 0 0
18" | 33 | 87 | 221 | 43 | 6 0 0
24" | 24 | 43 | 102 | 49 | 20 8 0

-- LWM Recruitment: 158 recruits per 1,861 sampled; approxi-
mately 10% of survey length.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

(ft) () |Lngth| (13 | 02
Dry Channel 1 153 | 153.0 | 08 ND ND
POOL
Plunge 52 11,0521 20.2 54 | 2173 | 272
LSP/Root Wad 1/] 1 15 15.0 0.1 ND ND
LSP/Bedrock 11 | 247 | 225 1.3 446 149
Dammed 3 59 19.7 0.3 143 143
Mid-Channel 27 | 746 { 276 39 [ 1,770 | 443
LSP/Boldr 35 | 646 | 18.5 3.3 981 491
Step 31 1,460 471 76 [ 2,956 | 591
Subtotal 160 | 4,225 26 22 | 8469 | 368
RUN
Run 41 [1,359] 33.1 7.0 928 232
Step 123 [ 9547 776 | 494 [13,545 | 847
Subtotal 164 | 10906 67 57 | 14,473 | 724
RIFFLE
Low Gradient 4 79 19.8 0.4 504 504
High Gradient 133 [ 3818 28.7 | 198 | 6,306 | 287
Cascade 5 130 | 26.0 07 ND ND
Bedrock Sheet 1 13 13.0 0.1 ND ND
Subtotal 143 ] 4,040 28 21 | 6,810 | 296
TOTAL 468 | 19324 7777777 100 Y2777/

-- Widths available for biological sample units only

ND = No Data

1/ LSP = Lateral Scour Pool

Sampie Size for Total and Mean Areas are: 8 Plunge, 3 LSP/Bed-
rock, 1 Dammed, 4 Mid-Channel, 2 LSP/Boldr, 5 Step Pool, 4 Run,
16 Step Run, 1 Low Gradient, 22 High Gradient.

Habitat | Sample | Bed- |goyiger| Cobble | Gravel | Sand/
Type No. | rock 1/ Fines
Pool | 5 a2 8 32| 18
Run | 10 aa_| 13 | 28 | 15
Rifle |6 55 9 25 | 1

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm
1/ Bedrock included in Boulder count

DEPTH AND VOLUME
POOL
Residual Depth Maximum Depth Residual Volume
(Ol (1) 1/ (#3) 2/
Mean Range Mean Range Mean Range
1.7 0.9-6.4 2.2 1.2-7.0 697 122-3137

1/ Sample Size: 155
2/ Sample Size: 22

PERCENT EMBEDDEDNESS
Habitat Type Sample No. Mean (%)
All 35 16
Pool 10 15
Run ¥/ 16 18
Riffle 2/ 9 13

COVER IN POOL HABITATS BY TYPE V

JUVENILE FISH DENSITY AND PROPORTION

Density (flish/ft2) | Proportion (%)
Instream Cover T Percent Cover Habitat | Sample | Sample | 0+ L 0+ 1+,
il Govar Ype = Type | No. | Lngth | Steel- | Steel- | Steel- | Steel-
Undercut Banks 1 head | head | head | head
Small Woody Material 3 Pool 23 630 |.008738{.008029| 41 77
Large Woody Material 7 Run 20 1081 |.005458 | .001244 44 20
Terrestrial Vegelation 3 Riffie | 23 539 |.004186.000465] 15 3
Aquatic Vegetation 0
White Water 35
Boulders 50
Bedrock Ledges 3
Average Cover Complexity = 2.2 (Scale of 1 1o 3; low to high com-
plexity) = Maderate
1/ Sample Size: 157
SHI-PISHI / UKONOM Ecosystem Analysis MARCH 1998 Appendix C - Aquatic Habitat
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ROGERS CREEK
Surveyed 6/15-8/24/94

Location of Stream Mouth is T12E,R6E,S10 (confluence with Klamath River)
Surveyed from mouth to 28,1471’

MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE

Habitat | #of Lngth | Width | Depth Vol Shade
Type |Samp's| (ft) (i) (#) (ft3) (%)

Pool 36 23 9.5 1.26 276 92
Run 38 54 10 0.73 395 89
Riffle 36 50 10 0.65 314 91

Shade Sample Size: 21 Pool, 39 Run, 29 Riffle

COARSE WOODY MATERIAL TOTALS

S LENGTH IN FEET
oo | 33 | 66 | 13- [26.2-] 361- | 492- | 75.-
66 | 13 | 262 [ 361 | 49.2 | 754 |1246/
4| 861 | 609 | 275 | 88 | 26 | 3 1
16" | 237 | 198 | 184 | 79 | 30 | 14 2
24 | 77 | 82 [ 95 | 81 [ 56 | 39 | 14

- LWM Recruitment: 121 recruits per 1,666' sampled; approxi-
mately 6% of survey iength.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

PHYSICAL SUMMARY
# of Total | Mean % Total | Mean
HABITAT TYPE Units Lngth | Lngth | Total A'l;sa Area
(ft) (ft) |Lngth| () | (1<)
POOL
Backwaler/Boidr 2 23 11.5 0.1 80 80
Backwater/ 2 30 15.0 0.1 ND ND
Root Wad
Backwater/l.og 4 64 16.0 0.2 300 300
Plunge 41 896 | 21.9 3.2 1,246 178
LSP/Log 1/ 24 449 18.7 1.6 414 138
LSP/Root Wad 1 16 16.0 0.1 ND ND
LLSP/Bedrock 20 435 | 21.8 1.5 956 239
Dammed 3 43 14.3 0.2 120 120
Mid-Channel 34 653 19.2 2.3 1,000 125
LSP/Boulder 24 552 | 23.0 2.0 771 154
Corner 1 19 19.0 0.1 ND ND
Step 37 {2201 | 595 7.8 3,048 | 381
Subtotal 193 | 5381 27.9 | 19.1 | 7,248 | 191
RUN
Trench/Chute 1 11 11.0 0.0 ND ND
Run 76 13,895 51.3 | 13.8 | 9,943 | 432
Step 123 | 8,643 | 70.3 | 30.7 | 12,456 | 733
Subtotal 200 | 12549 | 62.7 | 44.6 | 22,400 { 560
RIFFLE
Low Gradient 16 [ 1,272 ]| 795 4.5 1,790 | 597
High Gradient 150 | 8,503 | 56.7 | 30.2 | 14,959 | 453
Cascade 13 296 22.8 1.1 ND ND

Bedrock Sheet 4 140 35.0 0.5 ND ND

Habitat | Sample | Bed- Sand/
Type No. | rock 17 Boulder| Cobble | Gravel Fines
Pool 6 33 17 16 34
Run 9 26 23 31 20
Riffle 10 23 20 19 38

Subtotal 179 | 10211| 57.0 | 36.3 | 15279 | 424

TOTAL 576 | 28141 Y. 100 70077

-- Widths available for biological sample units only
ND = No Data

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm
1/ Bedrock included in Boulider count.

1/ Sample Size: 35

COVER IN POOL HABITATS BY TYPE V

Instream Cover Type Percent Cover
Total Cover 41
Undercut Banks 8
Small Woody Matenal 12
Large Woody Matenal 13
Terrestrial Vegetation 8
Agualic Vegetation 0
White Water 23
Boulders 27
Bedrock Ledges 9

Average Cover Complexity 2.0 (Scale ol 1 to 3; low to high com-
plexity) = Moderate
1/ Sample Size: 190

1/ LSP = Lateral Scour Pool PERCENT EMBEDDEDNESS
Sample Size for Total and Mean Areas are: 1 Backwater/Boldr, 1
Backwater/Log, 7 Plunge, 3 LSP/Log, 4 LSP/Bedrock, 1 Dammed, 8 Habitat Type Sample No. Mean (%)
Mid-Channel, 5 LSP/Bouider, 8 Step Pool, 23 Run, 17 Step Run, 3 All 18 27
Low Gradient, 33 High Gradient. Pool 18 27
Run 1/
DEPTH AND VOLUME Riffle 1/
1/ No Data
POOL
Resldual Depth Maximum Depth | Residual Volume JUVENILE FISH DENSITY AND PROPORTION
{1 (v (#f3) 1/
Mean Range Mean Range Mean Range Density (fisiv#12) | Proportion (%)
1.5 0.2-3.2 2.0 0.9-4.4 367 14-1039 Habitat | Sample | Sample | 0+ 1+ 0+ 1+

Type No. Lngth | Steel- | Steel- | Steel- | Steel-
head head head head

Pool 37 872 .00222 | .00549 | 347 34.1

Run 38 2169 | .00112 | .00252 | 49.0 43.9

Riffle 36 1792 | .00048 | .00162 | 16.3 220

Density (fish/H2) | Proportion (%)

Habitat | Sample | Sample 0+ 1+ 0+ 1+
Type No. Lngth | Brook | Brook | Brook | Brook

Pool 37 872 .00000 | .00144 0.0 36.7

Run 38 2169 | .00047 | .00028 | 345 20.0

Rifile 36 1792 | .00114 | .00078 | 65.5 43.3
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SALAL CREEK
Surveyed 9/8-9/96

Location of Stream Mouth is T13N,R5E,S23 (confluence with Lightning Gulch)
Surveyed from mouth to 5,358’

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
Habitat | # of Lngth | Width | Depth Vol Shade
Type |Samp's| (H) (ft) (ft) {f3) (%)
Pool 5 18 10 0.8 145 89
Run 5 39 8 0.5 149 85
Rillle 5 49 12 0.3 173 91

Shade Sample Size: 5 Pool, 4 Run, 5 Riffle

COARSE WOODY MATERIAL TOTALS

Diam LENGTH IN FEET
eter 3.3- 6.6- | 13.1- | 26.2-| 36.1- | 49.2- | 75.4-
6.6 13 26.2 | 36.1 | 49.2 754 1124.61/
4" 190 69 41 10 2 1 0
18" 22 59 56 8 4 1 0
24" 13 24 46 32 20 9 0

-- LWM Recruitment: 23 recruits per 600" sampled; approxi-

mately 11% of survey length.

1/ No LWM was found above length shown.

PHYSICAL SUMMARY
#of Total | Mean % Total | Mean
HABITAT TYPE | ) ie Lngth| Lngth | Total | Area | Area
(f) (ft) | Lngth| (R<) {ft<)
POOL
Plunge 3 46 15.3 09 614 205
LSP/Log 1/ 3 46 15.3 0.9 486 162
LSP/Root Wad 1 14 14.0 0.3 75 75
LSP/Bedrock 3 61 20.3 1.1 479 160
Dammed 5 78 15.6 1.5 1,045 209
LSP/Boldr 5 73 14.6 1.4 732 146
Subtotal 20 318 16 6 3,429 171
RUN
Glides 1 34 34.0 0.6 295 295
Run 11 327 | 29.7 6.1 2,760 | 251
Step 20 | 1,550 775 28.9 | 13,344 [ 667
Subtotal 32 | 1,911 60 36 16,399 | 512
RIFFLE
Low Gradient 5 238 | 47.6 44 2,673 | 535
High Gradient 33 {2,891 87.6 | 540 | 28,966 | 878
Subtotal 38 13,129 82 58 31,639 | 833
TOTAL 90 | 5,358 74 100 0007

-- Widths available for alt units

PERCENT SUBSTRATE COMPOSITION

1/ LSP = Lateral Scour Pool
~ “1‘;‘:;‘:' sa';‘;"'e ',3:3; Boulder | Cobble | Gravel ﬁ?:e‘g
DEPTH AND VOLUME Pool 5 : 5 10 35 37 13
Run 5 2 12 33 42 11
POOL Riflle 5 3 12 43 37 5
Residual Depth Maximum Depth Residual Volume Substrate particle size breakdown: Boulder = >256mm, Cobble =
(#) v/ (WRY (ft3) 1 64-256mm, Gravel = 2-64mm, Fines = <2mm
.Mean Range Mean Range Mean Range
1.7 0.9-3.2 2.2 1.4-3.6 327 54-1008 PERCENT EMBEDDEDNESS
1/ Sample Size: 20
Habitat T Sample No. Mean (%,
COVER IN POOL HABITATS BY TYPE V/ e = e
Pool 5 46
Instream Cover Type Percent Cover Run 1/
Total Cover 15 Riffle 1/
Undercut Banks 7 1/ No Data
Small Woody Material 3
Large Woody Material 17
Terrestial Vegetation 3 JUVENILE FISH DENSITY AND PROPORTION
\’}}‘h‘?f‘é'ﬁv‘éfé’f‘a"°" 2 Density (fish/ft2) | Proport on (%)
Boulders 48 Habitat | Sample | Sample| 0+ 1+ 0+ 1+
Bedrock Ledges 2 Type No. Lngth | Steel- | Steel- | Steel- | Steel-
Ave(age Cover Complexity = 1.2 (Scale of 1 to 3; low to high com- Pool 3 5 0'823637 0%9737‘13 hzgd hegd
D e Sime: 20 Run | 5 | 195 |003296].005933| 36 | i
: Riffle 5 247 |.001004 | .002009 21 7
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SANDY BAR CREEK
Surveyed 8/1-6/96

Location of Stream Mouth is T13N,R6E,S29 (confluence with Klamath River)
Surveyed from mouth to 8,781’

MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE

Habitat | # of Lngth | Width | Depth Vol Shade
Type |Samp's| {ft) (ft) {ft) (f13) (%)
1.2

Pool 9 K} 11 . 411 96
Run 8 53 10 0.7 337 96
Riffle 5 58 11 0.5 360 97

COARSE WOODY MATERIAL TOTALS

Diam LENGTH IN FEET
eter | 33 66- {13.1-]262 | 361 49 2 754
6.6 13 26.2 | 361 | 492 754 112461/
4" 267 135 47 30 23 6 1
18" 34 41 41 24 14 11 5
24" 3 5 17 11 4 12 4

-- LWM Recruitment: No data taken.
1/ No LWM was found above length shown.

PERCENT SUBSTRATE COMPOSITION

PHYSICAL SUMMARY
# of Total | Mean % Total | Mean
HABITAT TYPE Units Lngth | Lngth | Total | Area | Area
) | () |Lngth| (%) | (12
POOL
Plunge 12 274 22.8 3.1 3,711 309
LSP/Log 1/ 3 153 51.0 1.7 1,933 644
LSP/Root Wad 1 25 25.0 0.3 317 317
LSP/Bedrock 5 170 34.0 1.9 1,830 366
Dammed 5 165 33.0 1.9 2,175 435
Mid-Channel 1 35 35.0 0.4 537 537
LSP/Boulder 4 117 29.3 1.3 1,175 294
Corner 2 75 37.5 0.9 730 365
Step 2 275 | 137.5 3.1 3,047 | 1,524
Subtotal 35 | 1,289 36.8 14.7 | 15455 | 442
RUN
Run 4 103 | 25.8 1.2 1,146 | 287
Step 31 13,130 | 101.0 | 35.6 | 34,016 | 1,097
Subtotal 35 {32331 924 36.8 | 35,162 | 1,005
RIFFLE
Low Gradient 8 516 64.5 5.6 7,574 947
High Gradient 31 | 3,587 | 115.7 | 40.8 | 60,740 | 1,959
Cascade 6 148 247 1.7 1,215 203
Bedrock Sheet 1 8 8.0 0.1 168 168
Subtotal 46 | 4,259 | 92.6 | 48.5 | 69,697 | 1,515
TOTAL 116 | 8781 774 100 /40477

-- Widths available for all units

1/ LSP = Lateral Scour Pool

Hablitat | Sample | Bed- Sand/
Type No. rock Boulider| Cobble | Gravel Fines
Pool 9 7 22 12 34 25
Run 8 4 27 16 33 19
Riffle 5 10 34 21 25 10

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm

DEPTH AND VOLUME
5OOL PERCENT EMBEDDEDNESS
Reslti;:talﬁepth Maxlrt(\'l:m1 /Depth Resld(t:ta; z?lume Habitat Type Sample No. Mean (%)
All 35 37
Mean Range Mean Range Mean Range Pool 35 37
2.0 0.6-5.8 2.6 1.4-6.0 908 69-3808
1/ Sample Size: 34 Run 1/
D : Ritfle 1/
1/ No Data
COVER IN POOL HABITATS BY TYPE V = .
instream Cover Type Percent Cover JUVENILE FISH DENSITY AND PROPORTION
m‘:;gﬁ;’g;nks o Density (fish/ft2) | Proportion (%)
Small Woody Material B Habitat | Sample | Sample | 0+ 1+ 0+ 1+
- Type No. Lngth | Steel- | Steel- | Steel- | Steel-
Large Woody Material 11 head head head head
ZEU:S;"@LZZ&%‘::\'“ u Pool | © 575 [.001009 | 004374 27.0 | 81
White Water 55 Run 8 423 000981 | .000490| 36.5 13
Boulders 55 Riffie 5 291 .001267|.000317] 36.5 6
Bedrock Ledges 3
Average Cover Complexity = 2.15 (Scale of 1 to 3; low to high com-
plexity) = Moderate
1/ Sample Size: 35
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STANSHAW CREEK
Surveyed 8/12-14/96

Location of Stream Mouth is T13N,R6E,S33 (confluence with Klamath River)
Surveyed from mouth to 14,008’

MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE

Habitat| #of | Lngth | Width | Depth Vol Shade
Type |Samp's| (ft) () {ft) (13) (%)
Pool 14 24 10 1.2 302 93
Run 14 57 10 0.7 3N 94

Ritfle 12 51 11 0.5 261 89

COARSE WOODY MATERIAL TOTALS

PHYSICAL SUMMARY
#of Total | Mean | % Total | Mean
HABITAT TYPE |y ue Lngth | Lngth | Total | Area | A
(ft) (f) |ingih | (ft<) | (#t)
Dry Channel 1 375 | 3750 | 27 7,500 | 7,500
POOL
2ndry Channel 1 56 560 04 1,680 | 1,680
Plunge 16 419 262 30 4,262 | 266
LSP/Log 1/ 4 83 208 06 701 175
LSP/Bedrock 11 236 215 17 2,471 225
Dammed 1 30 300 02 340 340
|_SP/Boulder 11 240 218 17 2,351 214
Pocket Water 4 237 593 17 3,833 | 958
Step 6 465 775 33 6,314 | 1,052
Subtotal 54 | 1,766 | 32.7 | 12.6 | 21,952 | 407
RUN
Run 4 159 398 11 1,199 | 300
Step 65 | 5772 | 888 | 412 | 64,374 | 990
Subtotal 81 | 6311] 77.9 | 45.1 | 83,836 | 1,035
RIFFLE
High Gradient 75 | 5811 775 | 415 | 74,857 | 998
Cascade 5 125 250 09 1,479 296
Subtotal 69 | 5931 | 86.0 | 42.3 | 65,573 | 950
TOTAL 204 [ 1400877777 100 V77
-- Widths available for all units
1/ LSP = Lateral Scour Pool

Diam- LENGTH IN FEET
e 3.3- 6.6- | 13.1- | 26.2-1 36.1- | 49.2- | 75.4-
6.6 13 26.2 | 36.1 | 49.2 75.4 [124.6 1/
4" 540 274 175 89 46 18 5
18" 75 88 97 59 40 24 5
24" 21 24 42 40 26 29 18
- LWM Recruitment: No data taken.
1/ No LWM was found above length shown.
PERCENT SUBSTRATE COMPOSITION
Habitat [ Sample | Bed- g, 1400 | Cobble | Gravel | Sand/
Type No. rock Fines
Pool 14 9 28 12 27 24
Run 14 10 34 11 27 18
Riffle 12 8 38 11 25 18

DEPTH AND VOLUME

Substrate particle size breakdown: Boulder = >256mm, Cobble =
64-256mm, Gravel = 2-64mm, Fines = <2mm

POOL
Resldual Depth Maximum Depth | Residual Volume
(ft) v/ (1 (ft3) ¥V
Mean Range Mean Range Mean Range
1.8 1.0-3.8 2.3 1.5-4.0 701 73-6384

1/ Sample Size: 49

COVER IN POOL HABITATS BY TYPE V

PERCENT EMBEDDEDNESS
Habltat Type Sample No. Mean (%)
All 49 41
Pool 49 41
Run 1/
Riffle 1/
1/ No Data

Instream Cover Type Percent Cover JUVENILE FISH DENSITY AND PROPORTION
Total Cover 46
Undercut Banks 5 s —
Small Woody Material 10 Density (fish/ft2) | Proportion (%)
Large Woody Material 14 Habitat | Sample | Sample| 0+ 1% 0+ e
9e = - Type No. Lngth | Steel- | Steel- | Steel- | Steel-
Terrestrial Vegetation 10 head head head head
Aquatie Vegelalion > Pool | 14 | 334 |.004026|.003451] 38 75
Boulders 26 Run 14 798 1.002130].000473 49 25
Bedrock Ledges 3 Ritfle 12 617 _1.000727 | .00000 13 0
Average Cover Complexity = 2.27 (Scale ol 1 to 3; low to high com-
plexity) = Moderate
1/ Sample Size: 49
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SWILLUP CREEK
Surveyed 7/8-15/96

Location of Stream Mouth is T14N,R6E,S16 (confluence with Klamath River)
Surveyed from mouth to 10,795’

PHYSICAL SUMMARY

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
#of Total  Mean | % Total | Mean
HABITAT TYPE [, |Lngth| Lngth | Total | Area | Arga Habitat| #of | Lngth | Width | Depth | Vol | Shade
() | (0 [tngth] (7 | (1) Type [Samp's| () | () | () [ (#3) | (%)
POOL Pool 7 41 15 1.5 1060 86
Plunge 7 214 | 30.6 2.0 3,623 | 518 Run 4 68 20 1.0 1396 88
LSP/Root Wad 1/[ 1 20 200 | 0.2 247 247 RAiffle B 94 20 1.0 1111 86
LSP/Bedrock 10 411 41.1 3.8 6,137 614
Dammed 2 103 51.5 1.0 1,454 727
Mid-Channel 1 34 34.0 0.3 465 465 COARSE WOODY MATERIAL TOTALS
LSP/Boulder 9 296 32.9 2.7 4,828 536
Pockel Water | 2 | 98 | 49.0 | 0.9 | 2,177 | 1,089 Diam: (T N 55 T 5%
Step 3 236 78.7 2.2 3.440 | 1,147 eter 6'6 1'3 26'2 36.1 49'2 75'4 12"‘ 6
Subtotal 35 | 1,412 40.3 13.1 | 22,371 | 639 e 2é7 116 gé 4('5 2‘1 8. 1 -
RUN ..
Run 5 [ 259 [ 382 [ 21 | 4275 | 713 - 7 L% et }
Step 40 | 4,621 ] 1155 | 42.8 | 91,629 | 2,291 LENGTH IN FEET
Subtotal 46 | 4,850 | 105.4 | 44.9 | 95,904 | 2,085 Dlam —ore 177
RIFFLE ster 173' 8
Low Gradient 1 175 [ 1750} 1.6 3,850 | 3.850 rg 1 -
High Gradient 48 (4,343 ] 905 | 40.2 |114,864] 2,393 TR i)
Cascade 1 15 15.0 0.1 180 180 o4 0
Subtotal 50 | 4533| 90.7 | 42.0 |118,894| 2,378 n
L 2 2 -- LWM Recruitment: No data taken.
TOTAL 131 | 10795 77 100 2220 1/ No LWM was found above |en:t?, shown
--/Widths available for all units -
1 =
LSP = Lateral Scour Pool PERCENT SUBSTRATE COMPOSITION
DEPTH AND VOLUME
Habitat | Sample | Bed- |g,,1qer] Cobble | Gravel | S2nd/
POOL Type No. rock Fines
Pool 7 4 38 15 27 16
Residual Depth Maximum Depth Residual Volume Run 4 0 a3 15 35 17
Meanm 1/Range Mean“t 1/Range Mean(ns 1F/4ange Riffle 6 1 46 18 26 9
Substrate particle size breakdown: Boulder = >256mm, Cobble =
22 | 1039 | 30 | 2049 [ 1487 [292-4860 84-256mm, Gravel = 2-64mm, Fines = <2mm
1/ Sample Size: 32
PERCENT EMBEDDEDNE
COVER IN POOL HABITATS BY TYPE ¥/ SS
Habitat T Sample No.
instream Cover Type Percent Cover 2 Al = go = Mezrg (%)
Total Cover 34 Paol 20 28
Undercut Banks 1 Run 17
Smalt Woody Material 8 Ritfle 17
Large Woody Matenal 8 17 No Data
Terrestnial Vegetation 3
Aquatic Vegetation 2
White Water 34 JUVENILE FISH DENSITY AND PROPORTION
ggg:'gec;(sLedges 386 Denslty (fish/#12) | Proportion (%)
Average Cover Complexity = 2.03 (Scale of 1 o 3; low to high com- H_'a,b"at Sa'rlnple SLamprl‘e Stml 1+ 0+ Stﬂl
plexity) = Moderate ype 0. ngt hee d- ?‘teecl’- ?'tee‘l; hee d-
1/ Sample Size: 32 ea ea ea ea
Pool 7 282 1.002163.013569 18 52
Run 4 311 .007515 | .008409 69 35
Riffle 6 340 |.001192].002532 13 13
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TI1CREEK
Surveyed 6/8-7/8/92

Location of Strexam Mouth is T13N,R6E,S17 (confluence with Klamath River)
Surveyed from mouth to 16,196’

PHYSICAL SUMNMR ARY MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
#of Total | Mean 1 % Total | Mean
HABITAT TYPE () 1o |Lngth | Lngth 3 Total Afrtga Arga Habitat]| #of | Lngth | Width | Depth | Vol | Shade
3 Lngth| (ft5) (<) ’ »
() | (1) Type |Samp's| () | () | () | (13) | (%)
POOL Pooal 118 %6 15 15 590 69
Plunge 47 11,053 ] 224 6.5 | 16,683 | 355 Run 101 57 14 09 733 70
LSP/Log 1/ 11 282 25.6 1.7 5,425 493 Rifile 136 54 15 09 828 66
LSP/Root Wad 1 24 | 240 0.1 | 264 | 264 Shade Sample Size: 30 Pool, 24 Run, 24 Riffle
LSP/Bedrock 22 531 25.5 1.5 8,203 373
Dammed 7 133 19.0 0.8 2,202 315
Mid-Channel 7 149 213 0.9 1,863 266 COARSE WOODY MATERIAL TOTALS v
LSP/Boulder 14 374 26.7 2.3 5,789 414
Pocket Water | 1 | 26 | 260 | 0.2 | 338 | 38 Diam e T e e T W3 TE
Step 8 463 57.9 2.9 6,067 758 eter 66' 1'3 262. 36.1 492' 75 4' 124 .6 1
Subtotal 118 | 3,065| 26 19 | 46,834 | 397 ye . - - - - - ’
RUN Ty
Trench/Chute 2 30 15.0 0.2 140 70 24" 85
gtun 31 | 985 | 318 6.1 | 15342 | 49 -- LWM Recruitment: 43 recruits per 2,921' sampled; approxi-
ep 68 |4,775] 70.2 29.5 | 68,809 | 1,012 o
mately 18% of survey length.
Subtotal 101 5,790 57 36 84,291 835 1/ Only key LWM recorded. >=50' x 2"
RIFFLE o o ;
Low Gradient § [ 382 [ 637 | 24 | 6.192 | 1,032 No LWM was found above length shown.
LSP/Boulder 112 | 5,744 | 513 35.5 | 92976 | 830
Cascade 14 (1,063} 75.9 6.6 | 18,372 | 1,312 PERCENT SUBSTRATE COMPOSITION
Bedrock Sheet 4 152 38.0 0.9 1,027 257
Subtotal | 136 | 7,341|_ 54 45 | 11,8567| 872 ”.';‘b":‘ sa,;‘;"'e ?::;; Bouider| Cobble | Gravel gan';‘g
TOTAL 355 | 16196 /724 100 77777777 P‘:)‘:)I 20 3 e 5 57 o
-- Widths available for all units R 24 5 35 19 26 8
1/ LSP = Lateral Scour Pool R"‘;L‘e 54 : 5 5 W -
Substrate particle size breakdown: Boulder = >256mm, Cobble =
DEPTH AND VOL_UME 64-256mm, Gravel = 2-64mm, Fines = <2mm
POOL
Resliduai Depth Maximum Deptin Reslidual Volume PERCENT EMBEDDEDNESS
() 1/ (1) 2/ #3) 1/
Mean Range Mean Range Mean Range Habﬂz}lType Samglse No. Measrl(%)
1.9 0.4-5.4 2.6 0.7-56.8 776 25-3499 Pool 59 2
1/ Sample Size: 113 Run 10 31
2/ Sample Size: 118 Fifiie 16 36
COVER IN POOL HABITATS BY TYPE JUVENILE FISH DENSITY AND PROPORTION
Instream Cover Type % Pool 1/ § %Run 1/ | % Riftle 1/ Density (fish/it?) | Proportion (%)
L?\?;gg;’g; e 3; 228 413 Habitat | Sample | Sample [ 0+ 1+ o+ 1+
- Type No. Lngth | Steel- | Steel- | Steel- | Steel-
Small Woody Material 10 13 14 head head head head
#2;?:5‘3{:;’% Malorial 10 Z 2 ool | 30 | 716 |.025863]010755] 36 55
Azt V ege?aﬁ = 3 5 3 Run 25 | 1238 |.020280].003901| 45 31
White Water 57 25 34 Riffle 22 810 012487 | .002479 19 14
Boulders 31 40 32
Bedrock Ledges 14 6 3
Average Cover Complexity is on a Scale o f 11o 3; low to high com-
plexity: 2.0 Pool, 2.0 Run, 2.0 Riffle
1/ Sample Size: 118 Pool, 101 Run, 136 Rifle

ﬁ
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LICK CREEK
Surveyed 8/23/94

Location of Stream Mouth is T14N,R6E,S25 (confluence with Ukonom Creek)
Surveyed from mouth to 1,548’

MEAN STREAM WIDTH, DEPTH, VOLUME, &

SHADE/CANOPY CLOSURE
Habtat{ #of Lngth | Width | Depth Vol Shade
. Type |Samp's| (ft) {f1) (1) (ft3) (%)
Pool 2 11.5 7.5 0.70 60 91
Run 2 100.5 6.5 0.3 200 90
Ritfle 3 60 4.6 0.30 81 86

Shade Sample Size: 1 Pool, 7 Run, 2 Riffle

COARSE WOODY MATERIAL TOTALS

Diam- LENGTH IN FEET
eter 3.3- 6.6- | 13.1- | 26.2- | 36.1- | 49.2 75.4-
6.6 13 26.2 | 36.1 | 49.2 75.4 1124.6 1/
4" 19 31 13 6 5 2 0
18" 0 10 5 4 0 0 0
24" 4 10 6 6 1 0 1

PHYSICAL SUMMARY
#of Total | Mean % Total | Mean
HABITAT TYPE Unts Lngth | Lngth | Total | Area | Area
(ft) {ft} | Lngth| (ft<) (ft<)
POOL
Backwater/Log 1 10 10 0.6 ND ND
Plunge 5 61 12.2 3.9 183 92
LSP/Bedrock 1/ 2 20 10 1.3 ND ND
Step 1 45 45 2.9 ND ND
Subtotal 9 136 15.1 8.8 183 91.5
RUN
Run 2 51 25.5 3.3 ND ND
Step 8 671 83.8 | 43.3 | 1,332 | 666
Subtotal 10 722 72.2 46.6 1332 666
RIFFLE
High Gradient 11 690 | 62.8 | 446 923 308
Subtotal 11 690 62.8 | 44.6 923 308
TOTAL 30 | 1548 77777 100 27247

-- Widths available for biological sample units only
1/ LSP = Lateral Scour Pool
Sample Size for Total and Mean Areas are: 2 Plunge, 2 Step Run,

-- LWM Recruitment: 24 recruits per 211’ sampled; approxi-
mately 13.6% of survey length.
1/ No LWM was found above length shown.

3 High Gradient.

PERCENT SUBSTRATE COMPOSITION

DEPTH AND VOLUME
Habitat (Sample | Bed- g der| Cobble | Gravei | Sand/
POOL Type No. | rock 1/ Fines
. _ Pool 1 50 28 16 6
Resldual Depth Maximum Depth Residual Volume Run 1 28 31 35 5
(1 (v (tt3) 2/ Ritfle |1 68 29 3 0
Mean | Range | Mean Range | Mean | Range Substrate particle size breakdown: Boulder = >256mm, Cobble =
1.5 .1 .0-2.4 18 1.2-26 113 91-135 64-256mm, Gravel = 2-64mm, Fines = <2mm
1/ Sample Size: 9
2/ Sample Size: 2 PERCENT EMBEDDEDNESS
COVER IN POOL HABITATS BY TYPE Habital Type Sample No. Mean (%)
All 1
Instream Cover Type Percent Cover Pool 1 gg
Total Cover 32 Run 17
Undercut Banks 3 Rifile 1/
Small Woody Material 14 7 No Data
Large Woody Matenal 33
Terrestrial Vegetation 12
Aquatic Vegetation 0 JUVENILE FISH DENSITY AND PROPORTION
‘gohl;}::vrsa‘e' = Density (flsh/ft2) | Proportion (%)
Bedrock Ledges 3 Habitat | Sample | Sample| 0+ 1+ 0+ 1+
Average Cover Complexity = 1.0 {Scale of 1 to 3; low fo high com- Type | No. | Lngth it::;' i'::("' i‘:::" it::;'
lexity) = Lt
ﬁ’,egg{gple e: 9 Pool 2 53| .00000 | 01093 | 0 44
Run 2 201 .00375 | .00225 29 33
Ritfle 3 182 .00217 | .00433 71 22
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UPPER UKONOM CREEK
Surveyed 8/24-25/94

Location of Stream Mouth is T14N,R6E,S10 (confluence with Klamath River)
Surveyed from confluence with Flems to 8,985’

PHYSICAL SUMMARY COARSE WOODY MATERIAL TOTALS
& of Total | Mean | % Total | Mean Diam- LENGTH IN FEET
HABITAT TYPE Units Lngth | Lngth | Total A,rtsa Area eter 3.3- 6.6- | 13.1- [ 26.2- ] 36.1- | 49.2- 75.4-
(ft) (ity |lngth | (ft°) (ft<) 6.6 13 26.2 | 36.1 | 49.2 75.4 1124.6 1/
POOL 4" 67 63 64 75 47 11 2
Plunge 30 | 487 | 162 | 54 779 130 18" 43 42 50 54 34 13 12
Mid-Channel 1 38 380 | 04 570 570 24" 42 25 18 17 7 6 1
Step 10 | 347 | 347 | 3.9 672 336 -- LWM Recruitment: 67 recruits per 1,082' sampled; approxi-
Sublotal 41 872 13 70 2,021 | 225 mately 12% of survey length.
RUN 1/ No LWM was found above length shown.
Run 6 119 | 198 { 1.3 831 208
Step 25 [1,493] 59.7 | 166 | 1,448 | 483 PERCENT SUBSTRATE COMPOSITION
Subilotal 31 | 1,612 52 78 | 2,279 | 326
RIFFLE Habitat { Sample{ Bed- Sand/
High Gradient | 19 | 1,306 | 68.7_| 145 | 2.605 | 326 Tyoe | No. | rock 1/ |Boulder | Cobble | Gravel | Z 0
Cascade 58 4,550 784 | 506 ND ND Pool &/
Bedrock Sheet 9 645 | 717 | 7.2 ND ND Run 2 67 19 11 3
Subtotal 86 | 6,501 76 72 | 2,605 | 326 Riffle 7 58 20 16 6
TOTAL 158 | 8,985 7774 100 7777 Substrate particle sizé breakdown: Boulder = >256mm, Cobble =
-- Widths available for biclogical sample unils only 64-256mm, Gravel = 2-64mm, Fines = <2mm
ND = No Data 1/ Bedrock included in Boulder count.
1/ LSP = Lateral Scour Pool 2/ No Data
Sample Size for Total and Mean Areas are: 6 Plunge, 1 Mid-
Channel, 2 Step Poot, 4 Run, 3 Step Run, 8High Gradient. PERCENT EMBEDDEDNESS
DEPTH AND VOLUME Habitat Type Sample No. Mean (%)
All 16 26
POOL Pool 2 18
Residual Depth Maximum Depth Resldual Volume Run 5 29
(WAl () 1/ #3)2 Riffle 9 27
Mean Range Mean Range Mean Range
15 | 0336 | 2.0 | 0940 459 [ 39-2052 JUVENILE FISH DENSITY AND PROPORTION
1/ Sample Size: 39
2/ Sample Size: 9 Density (fish/ft2) | Proportion (%)
Habitat | Sample { Sample| 0+ 1+ 0+ 1+
COVER IN POOL HABITATS BY TYPE V Type No. | Lngth | Steel- | Steel- | Steel- | Steel-
head head head head
instream Cover Type Percent Cover Pool 9 184 |.005938|.011875 46 68
Total Cover 49 Run 7 262 .00000 |.000878 0 6
Undercut Banks 0 Riffle 8 351 |.005374 [ .003455 54 26
Small Woody Material 11 Density (fish/ft2) [ Proportion (%)
Large Woody Material 9 Habitat { Sample | Sample 0+ 1+ 0+ 1+
Terrestrial Vegetation 10 Type No. | Lngth | Brook | Brook | Brook | Brook
Aquatic Vegetation 0 Pool 9 184 .00000 | .00000 0 0
White Water 42 Run 7 262 {.004827[.002194] 92 100
Boulders 19 Rifile 8 351 [.000384 | .00000 8 0
Bedrock Ledges 9
Average Cover Complexity = 2.0 (Scale of 1to 3; low to high com-
plexity) = Moderate
1/ Sample Size: 39
MEAN STREAM WIDTH, DEPTH, VOLUME, &
SHADE/CANOPY CLOSURE
Habitat | # of Lngth | Width | Depth Vol Shade
Type [Samp's| (ft) (ft) {ft) {13) (%)
Pool 8 21 10 09 27 67
Run 7 37 9 05 161 78
Riffle 8 44 7 0.3 110 69
Shade Sample Size: 1 Pool, 23 Run, 6 Riflle
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MID-KLAMATH and LOWER SALMON RIVER TRIBUTARIES

Bark Shanty Guich and Lightning/Beans Subwatershed

JUSTIFICATION OF MATRIX OF FACTORS AND INDICATORS

Reserves

disturbances

o AT NOT
FACTORS INDICATORS JUSTIFICATION v PROPERLY
FUNCTIONING | RISK | iNcronmG
BARK SHANTY GULCH
Temperature The average of 10 samples (5 noon, 5pm) is 56°F X
WATER . .
QUALITY Turbidity No Data No Data
Chemilcal/Nutrlent
Contamination No Data No Data
HABITAT i .
ACCESS Physlcal Barrlers |There are no man-made barriers present. X
From 19 sets of grid tosses (12 pools and 17 low
gradient riffles), 3.4% fines; 20 pebble counts (12
Substrate pools and 8 low gradient riffles), 9% fines; 20 embed- X
dedness samples (12 pools and 8 low gradient
riffles), 26% embedded.
Key large wood, 37 pieces/14,889 or 13 pieces/ mile;
HABITAT Laﬁ:tg:)ac;dy key large wood recruitment, 23 recruits/ 2,100' or 58 X
ELEMENTS recruits/mile
Pool One pool every 9.3 bankfull widths; 27/47 pools (ap-
Frequency proximately 57%) have a maximum depth >=36" X
Off-Channel : .
Habitat Not applicable to this channel type. N/A
Refugia Composite of stream factors X
. Designated Rosgen channel classes w/associated
CHANNEL WIdIVBEPtN | banktul width/depth ratios: B Type (36, 17, 20.4, 17, X
CONDITIONS and 23.2) and A Type (10.86 and 9.5).
AND Streambank Slide length paralles to stream is 1.496' (out of X
DYNAMICS Condition 14,889 surveyed), approximately 10% unstable.
Floodplain N i .
Connectivity ot applicable to this channel type. N/A
LIGHTNING/BEANS SUBWATERSHED
Change in Peak/
FLOW/ Base Flow |0 03" No Data
HYDROLOGY Increase in Ratio of miles of insloped road in subwatershed to X
Drainage-Network miles of stream in watershed is 6.8/27.2 or 24.8%
o . |There are 32.6 miles of road in 11 square miles of
Road Density b hed. vieldi density of 2.9 miles of X
and Location subwatershed, yielding a density of 2.9 miles o
road/square mile of subwatershed.
ECA 1s 19.9% based on the ERA value assigned to
WATERSHED Disturbance this subwatershed. There are 2,852 acres of late X
CONDITIONS History leral old-growth (LSOG) in the @ acre subwatershed;
40.4% is LSOG
Riparian Composite of subwatershed cond tions, especially X




JUSTIFICATION OF MATRIX OF FACTORS AND INDICATORS
MID-KLAMATH and LOWER SALMON RIVER TRIBUTARIES

Beans Guich and Lightning/Beans Subwatershed

NOT
FACTORS INDICATORS JUSTIFICATION Lt R’,‘;K PROPERLY
FUNCTIONING
- BEANS GULCH
The maximum temperature between 9/3 and 9/7/96
Temperature was 54.59F X
WATER .
QUALITY Turbidity No Data No Data
Chemical/Nutrient
Contamination No Data No Data
HABITAT . . ) .
ACCESS Physical Barriers | There are no man-made barriers present. X
From 18 sets of grid tosses {11 pools and 7 low gra-
dient riffles), 6.1% fines; 18 pebble counts (11 pools
Substrate and 7 low gradient riffles), 11% fines; 20 embedded- X
ness samples (11 pools and 7 low gradient riffles),
29% embedded
Key large wood, 39 pieces/11,382' or 18 pieces/ mile;
HABITAT LaﬁetWPc;dy key large wood recruitment, 97 recruits/ 1,200° or 427 X
ELEMENTS ateria recruits/mile
Pool One pool every 9.3 bankfull widths; 20/41 pools (ap- X
Frequency proximately 49%) have a maximum depth >=36"
Off-Channel ! .
Habitat Not applicable to this channel type. N/A
Refugia Composite of stream factors X
Width/Depth Four out of five bankfull widths/depths have a ratio X
CHANNEL Ratio >12 for all B type Rosgen channel designations
CONDITIONS Streambank
AND Condition No Data No Data
DYNAMICS Floodplain ; ;
Connectivity Not applicable to this channel type. N/A
LIGHTNING/BEANS SUBWATERSHED
Change in Peak/
FLOW/ Base Flow Ne Data No Dala
HYDROLOGY Increase in Ratio of miles of insloped road in the subwatershed 1o
Dralnage Network g&";l;,s of stream in the watershed is 6.75/27.16 or X
There are 33 miles of road in 11 square miles of sub-
Road Density | atershed, yielding a densiy of 3 miles of X
road/square mile of subwatershed.
WATERSHED ECA is 19.9% based on the ERA value assigned to
CONDITIONS Disturbance this subwatershed. There are 2,852 acres of late X
History leral old-growth (LSOG) in the @ acre subwatershed;
40.4% is LSOG
Riparian Composite of subwatershed conditions, especially X
Reserves disturbances
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MID-KLAMATH and LOWER SALMON RIVER TRIBUTARIES

Coon Creek and Coon Creek Subwatershed

JUSTIFICATION OF MATRIX OF FACTORS AND INDICATORS

NOT
FACTORS INDICATORS JUSTIFICATION NG R’,‘STK _PrOPERLY
NING
COON CREEK
The maximum temperature recorded between 7/15
Temperature | .1 7/18/96 was 62.6°F at 0805 X
WATER
QUALITY Turbldity No Data No Data
Chemlcal/Nutrient
ContamInation No Data No Data
HABITAT .
ACCESS Physical Barrlers |There s a fish ladder. X
From 9 sets of gnd tosses (8 pools and 1 low gradient
riffles), 18% fines; 10 pebble counts (8 pools and 2
Substrate low gradient riffles), 8% fines; 31 embeddedness X
samples (31 pools), 30% embedded
Large Woody Key large wood, 22 pieces/10,370' or 11 pieces/ mile; | Not Enough
Material key large wood recruitment not counted Data
HABITAT Pool One pool every 12.4 bankfull widths; 4/31 pools (ap- X
ELEMENTS Frequency proximately 13%) have maximum depth >=36"
Off-Channel . .
Habitat Not applicable to this channel type. N/A
Refugia Composite of stream factors X
Width/Depth Here arre the designated Rosgen channel classes
CHANNEL P wi/associated bankful width /depth ratios: B4, 21.5; No Data
Ratlo A2, 25.7
CONDITIONS Streambank
AND Condition No Data No Data
DYNAMICS Floodplain : :
Connectivity Not applicable to this channel type. N/A
COON CREEK SUBWATERSHED
Change In Peak/
FLOW/ Base Flow No Data No Data
HYDROLOGY Increase in Ratio of miles of insloped road i the subwatershed to X
Drainage Network |miles of stream in the watershed is 2.9/18.6 or 15%
There are 11.4 miles of road in 5.7 square miles of
Road Den§|ty subwatershed, yielding a density of 2.0 miles or X
and Location
road/square mile of subwatershed.
WATERSHED ECA is 17.3% based on the ERA value assigned to
CONDITIONS Disturbance this subwatershed. There are 1,645 acres of late X
History seral old-growth (LSOG) in the @ acre subwater-
shed; 45.5% is LSOG.
Riparian Composite of subwatershed conditions, especially X
Reserves disturbances
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JUSTIFICATION OF MATRIX OF FACTORS AND INDICATORS
MID-KLAMATH and LOWER SALMON RIVER TRIBUTARIES

Flems Creek and Upper Ukonom Creek Subwatershed

PROPERALY AT NOT
FACTORS INDICATORS JUSTIFICATION CTIONI PROPERLY
i NG | RISK | runcrioning
FLEMS CREEK
Temperature gﬂ%ﬁnalrg;;esmperature during 7/18 and 7/19/94 is X
WATER
QUALITY Turbidity No Data No Data
Chemlcal/Nutrient
Contamination No Data No Data
HABITAT _ A
ACCESS Physlcal Barriers |There are no man-made barriers present. X
From 6 sets of grid tosses (6 pools), 4% fines; 3 Not Enough
Substrate pebble counts taken in spawning habitat (3 pools), Data g
3% fines; no embeddedness 