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1995 WATERSHED ANALYSIS
SQUAW/ELLIOTT/LAKE WATERSHED ANALYSIS AREA

Applegate Ranger District
Rogue River National Forest

I. INTRODUCTION
A. ANALYSIS STRATEGY

1. Watershed Analysis

'The Record of Decision for Amendments to Forest Service and Bureau of Land Management

Planning Documents Within the Range of the Northern Spotted Owl (ROD) incorporates the
Aquatic Conservation Strategy, developed for restoring and maintaining the health of watersheds
and the aquatic ecosystems contained within them, on all public lands. The Aquatic
Conservation Strategy is a basis for Standards and Guidelines (contained within the ROD) which
focus on the attainment of this strategy. Watershed Analysis is a key component for
implementing the Aquatic Conservation Strategy. Through watershed analysis, opportunities
will be identified for the restoration of aquatic habitat and ecosystem health.

Watershed analysis is an assessment of the health of an ecosystem at the watershed scale and
plays an important role in providing for the protection of aquatic and riparian habitat. It
identifies processes and functions occurring within a watershed that are key to maintaining
healthy terrestrial and aquatic ecosystems, and assesses the effects of human activities on these
processes and functions. This analysis focused on the compilation and analysis of data
identifying processes and functions occurring within the Squaw/Elliott/Lake Watershed Analysis
Area, and displays the effects of human activities. This Watershed Report will document the
analysis completed by an Interdisciplinary Team. It will also identify gaps in data and
information needed to make sound decisions and recommendations on future management
activities in these watersheds.

2. Analysis Area Management Strategies

The Record of Decision for Amendments to Forest Service and Bureau of Land Management
Planning Documents Within the Range of the Northern Spotted Owl (ROD), (Northwest Forest
Plan), (USDA/USDI, 1994) and the Rogue River National Forest, Land and Resource
Management Plan (RRNF, LRMP) provide guidance for the management of lands within the
Squaw/Elliott/Lake Watershed Analvsis Area. Figure 2 displays a composite of land allocations
of both plans. The process of reconciling the RRNF, LRMP with the Northwest Forest Plan is
still in progress. The map displaving land allocations is a dynamic product and minor changes

1 Squaw/Elliott/Lake Watershed Analysis
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are expected as the Forest Plan Reconciliation Process is finalized and as ground verification of
land allocations, such as Riparian Reserves, takes place.

a) ROD Land Allocations

Adaptive Management Area.

The majority of National Forest lands within the Squaw/Elliott/Lake Watershed Analysis Area
are allocated by the (ROD) to Adaptive Management Area. Adaptive Management Areas
(AMA) are designated to encourage the development and testing of technical and social
approaches to resource management while achieving conservation objectives outlined by the
ROD Standards and Guidelines. It is hoped that local, individualized approaches that rely on the
ingenuity of resource managers and communities rather than traditionally derived and tightly
prescriptive approaches can be pursued.

Technical Objectives of AMA: “The Adaptive Management Areas have scientific and
technical innovation and experimentation as objectives. The guiding principals is to
allow freedom in forest management approaches to encourage innovation in achieving
the goals of these standards and guidelines.” (ROD, p. D-3)

Social Objectives of AMA: “The primary social objective of Adaptive Management
Areas is the provision of flexible experimentation with policies and management. These
areas should provide opportunities for land managing and regulatory agencies, other
government entities, nongovernmental organizations, local groups, landowners,
communities, and citizens to work together to develop innovative management
approaches.”

“Innovative approaches include social learning and adaptation, which depend upon local
communities having sufficient political capacity, economic resources, and technical

expertise to be full participants in ecosystem management.” (ROD, p. D-4)

Late-Successional Reserve:

A portion of the Analysis Area is allocated by the ROD to Late-Successional Reserve (LSR).
LSRs have been set aside as areas to be managed to protect and enhance late-successional and
old-growth forest ecosystems which serve as habitat for late-successional and old-growth related
species. The Dutchman Peak/Oak Knoll LSR (#CA-354) functions within a network of LSRs
designed as an interacting reserve system which maintain a certain level of connectivity of late-
successional and old-growth forest ecosystems.

Riparian Reserves:

Riparian Reserves apply to National Forest and Bureau of Land Management lands and generally
parallel the stream network. Unstable and potentially unstable lands, wetlands, and areas
adjacent to lakes, ponds, and reservoirs are also designated as Riparian Reserves. Riparian
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Reserve widths vary by stream type. Figure 11, Chapter II, Riparian Habitat, displays interim
Riparian Reserves; Table A-19, Appendix A, Hydrology, displays Riparian Reserve widths by
hydrological/geological feature.

Non-Key Watershed:

All watersheds within the Analysis Area are recognized by the ROD as non-key watersheds.
b) RRNF, LRMP Land Allocations

Within AMA, Rogue River National Forest, Land Resource Management Plan land allocations,
recognized by the ROD are to be considered concurrently with AMA direction. These land
allocations are: Developed Recreation (MA 4), Special Interest Area (MA 5), Visual Retention
Strategies (MA 6, MA 7, and MA 9), Botanical Area (MA 12), Big Game Winter Range (MA
14), Old-Growth (MA 15), Timber Suited 1 (MA 20) and Timber Suited 2 (MA 21). Information
specific to the goals, objectives, and Standards and Guidelines of these land allocations can be
reviewed in the RRNF, LRMP. Within AMA, land allocations of existing Forest plans are to be
considered during the planning and implementation of activities within AMAs. Current RRNF,
LRMP land allocations and associated Standards and Guidelines may be modified in AMA plans
based on site specific analysis. Coordination with the Regional Ecosystem Office is required
(ROD, C-3).

Roadless Areas: Four Inventoried Roadless Areas (Rare II) occur within the Analysis Area;
Little Grayback (7,534 acres), Kinney (4,223 acres), Condrey Mountain (9,387 acres), and a very
small portion of Kangaroo (58 acres). Roadless Areas comprise an estimated 21,201 acres
(29%) of the Watershed Analysis Area. Condrey Mountain Roadless area overlaps with Late-
Successional Reserve (#CA-354). Roadless areas are not shown on Figure 2; maps of individual
roadless areas can be viewed in Appendix C of the RRNF, LRMP.

3. How this Analysis Was Conducted

The Team, following the "eight steps" suggested by the original Federal Agency Guide for Pilot
Watershed Analysis (pp. 8 and 15), identified the processes, functions, and issues key to this
Watershed Analysis Area (WAA), and developed key questions that were used to guide this
analysis. These questions are available for review in Appendix B.

a) Key Issues:

With the development of issues surrounding resources of the Squaw/Elliott/Lake Watershed
Analysis Area a re-occurring theme became evident. How the conditions of vegetation relate to
the health of individual components of the ecosystem provides a basis for much of the discussion
contained in this Watershed Analysis Report. Vegetation provides a wide variety of plant and
animal habitats, affects the ability/inability of fire spread, affects the flow of water through a
watershed, provides streambank and slope stability, provides shade for streams, contributes
organic matter and coarse woody debris to site productivity and aquatic habitat complexity, and

4 Squaw/Elliott/Lake Watershed Analysis




provides commodities contributing to the economic health of a community. Many years of fire
exclusion from a fire dependent ecosystem combined with a range of human activities has
affected a large change in vegetative compositions, structures, and distribution than that which
occurred pre-historically. Other re-occurring themes in many discussions are the affects of road
development, fire exclusion, and the role of natural geologic and geomorphologic setting in the
affected environment.

The following summarizes Key Issues associated with Squaw/Elliott/Lake Watershed Analysis
Area:

Ecosvstem Condition and Forest Health:

The vegetative component of the Squaw/Elliott/Lake ecosystem is generally in poor
condition. Overstocked vegetative conditions brought about by years of fire suppression
and compounded by 9 years of drought has severely lowered the ecosystems resistance to
natural disturbance mechanisms. The major natural disturbance mechanisms of
concern for vegetative component of the ecosystem are: wildfire, insects, and disease.
The absence of fire in a once fire dependent ecosystem has changed the composition,
structure, and distribution of vegetation types; the current vegetative conditions are said
to be outside of the natural range of variation. In the lower elevations, oak savannahs
historically maintained by frequent fire episodes are rapidly disappearing as a result of
fire suppression and increased vegetation densities. The majority of shrublands and
brushfields fall in the mature to over-mature age class, lacking the dynamics and
diversity found in a younger age class of shrub and brushfield communities.

Where insect and disease infestations cause high mortality in conifers, there is a
general decline in the ponderosa and sugar pine component and associated plant
communities, a decline in the large tree component of conifer stands, and fire hazard is
increased.

Fire has the greatest potential to affect the largest blocks of land in just a matter of days
or in some cases hours. Because of the presence of high fire hazard combined with high
values at risk, there is a high fire risk in lower elevations of the Watershed Analysis Area,
especially in the area of Applegate Lake. If a large catastrophic fire occurred, the loss in
value and benefits of resources would be great. As with any wildfire occurrence, the loss
of human lives are always a potential. Recreational use concentrated around Applegate
and Squaw Lakes has increased the potential for human-caused fires.

The changes in vegetative composition, structures, and distributions are accompanied by
changes in the type, amount, and distribution of habitats provided as well as the species
dependent on those habitat types. For example, years of timber harvesting and road
development has reduced and/or degraded many acres of late-successional habitat within
the Analysis Area. The analysis of certain indicator species (such as the northern spotted
owl) shows there to be a deficit in optimal levels of late-successional habitat, especially
for areas located outside of roadless areas. Decadent brushfields lack quality foraging
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habitat for big-game that was once provided. Rare plant species occurring in the lower
elevations of the Analysis Area, now co-exist in higher fuel loads and the potential for
higher fire intensities.

Aquatic systems in many areas of the Watershed Analysis Area have been impacted from
timber harvesting and road building, resulting in degraded riparian zones, increased
sediment produced to stream channels, and simplified aquatic habitat. Grazing has
impacted wetlands, mainly those concentrated in the Upper Elliott and Upper Squaw
subbasins.

Socio-Economic:

Adaptive Management Area (AMA): The Squaw/Elliott/Lake Watershed Analysis
Area is located within Adaptive Management Area. Meeting the objectives of Adaptive
Management Areas as determined by the ROD will be a unique challenge when planning
and implementing activities within the AMA.

Developed Recreation: Recreational use of the Applegate Lake and Squaw Lakes areas
has been on the rise and is expected to continue to increase. A recreation plan completed
at the time Applegate Dam was constructed is no longer adequate considering the change
in 1ssues that has occurred over the last decade. Todays issues include fire risk
management, Threatened, Endangered, and Sensitive species management, and changes
in recreational use activities.

Fire Hazard and Risk: There is an increasing concern shared by many local residents
that the Forest Service is not doing enough to resolve the concerns of increased fire
hazard and risk. On the contrary, some local residents have a concern over methods used
to reduce fire hazard and risk, as related to smoke management, escaped controlled fires,
and maintaining an aesthetically pleasing landscape.

b) Data Sources:

The direction for completing this analysis was, to the extent possible, to use existing data.
Except for a minor amount of field reconnaissance the team felt was important to the completion
of this analysis, this direction was met.

The majority of vegetative data used for this analysis was obtained from Pacific Meridian
Resources (PMR) and (GRS) satellite imagery. The accuracy of satellite imagery data is around
80 percent, with structure and canopy more accurate than the species data. Geographic
Information System (GIS) was used as a tool for analyzing data for this Watershed Analysis.
Map Overlay Statistical System (MOSS), R6 Maps, and ARC-Info GIS software systems were
used.

6 Squaw/Elliott/Lake Watershed Analysis
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4. Watershed Analysis Linked to Late-Successional Reserve (LSR) Assessment

Approximately 12,000 acres of Federal lands, located within the Squaw/Elliott/Lake Watershed
Analysis Area are designated as Late-Successional Reserve. Before habitat manipulation
activities can be designed and implemented within LSR, a management assessment is required.
LSR Assessments focus on Late-Successional habitat and associated species while watershed
analysis is a broader look at all processes and functions occurring within a watershed. LSR
boundaries are not based on hydrologic boundaries but are based on species migration and
dispersal needs and habitat connectivity. Therefore, the Squaw/Elliott/Lake Watershed Analysis
Area boundary does not coincide with the LSR boundary, it overlaps (Figure 3). The LSR
Assessment will also provide recommendations on strategies for the management of the LSR in
meeting and obtaining ROD goals and objectives. The LSR Assessment is subject to review and
approval by the Regional Ecosystem Office (REO).

5. Criteria for Watershed Analysis Updates and Revisions

Watershed Analysis is an ongoing, iterative process that will evolve as experience and
knowledge of new techniques for completing this process grow. This report is a dynamic
document that will be revised and updated as new information becomes available for the
Analysis Area.

Updates of this document may include the following types of information: resource data
collected at the project level, monitoring data, resource analysis from the LSR Assessment, and
questions and answers pertaining to clarification of findings and recommendations contained in
this report. Revisions of this document are warranted when new data and information collected
indicates important changes in watershed conditions or trends.

The first foreseeable checkpoint for review of this Watershed Analysis is expected to occur
following the completion and approval (by the REO) of the Late Successional-Reserve
Assessment. If findings and recommendations made by this Watershed Analysis are found to be
inconsistent with findings and recommendations of the LSR Assessment and/or the REO, a
revision of this Watershed Analysis Report would likely occur.

7 Squaw/Elliott/Lake Watershed Analysis
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B. WATERSHED SETTING
1. Basin Overview

The 492,730 acre Applegate Watershed is one of seven subbasins within the 3,300,000 acre
Rogue River Basin which flows into the Pacific Ocean. The Rogue River is located in the
Klamath Mountain Physiographic Province and the Cascade Mountain area which includes the
Western and High Cascade subprovinces. The Rogue River Basin is approximately 110 miles
from east to west, with the main river about 210 miles in length from Crater Lake National Park
to Gold Beach. The upper section of the river originates primarily in the steep topography of the
Rogue-Umpqua Divide, west slope of the Cascade Mountains and upper elevations of the
Siskiyou Mountains. ’

The Applegate River meets the Rogue River in the central valley segment of the Rogue River.
The lower Rogue River below the confluence of the Applegate River is characterized as a gorge
with steeper gradients than the central valley segment and tends to transport sediment and large
wood to the estuary and ocean.

This portion of the River serves as a highway for all anadromous fish species to reach the
interior Rogue River streams for spawning and rearing. Much of the freshwater lifecycle of fall
Chinook, spring chinook, and summer steethead is spent in the mainstem of the Rogue River.
Coho salmon and winter steelhead are generally more dependent on tributary stream habitat and

tend to stay in these habitats for one full year or more (Frick, 1994).

2. The Squaw/Elliott/Lake Watershed Analysis Area

The Squaw/Elliott/Lake Watershed Analysis Area is located in the Upper Applegate Watershed
and drains an estimated 73,157 acres of the Applegate Watershed. The Analysis Area ranges in
elevation from slightly over 1,600 feet at the confluence of Rock Creek and the Applegate River,
to just over 7,400 feet atop Dutchmans Peak. Ownership distribution is broken into the
following categories: approximately 60,596 acres (83%) National Forest lands, 1,520 acres (2%)
Bureau of Land Management (BLM), 11,040 acres (15%) private land inholdings (Figure 4).

9 Squaw/Elliott/Lake Watershed Analysis
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The Squaw/Elliott/Lake Watershed Analysis Area is comprised of the following subbasins;
Upper Elliott Creek, Lower Elliott Creek, Dutch Creek, Joe Creek, Upper Squaw Creek, Lower
Squaw Creek, Lake, Mule Creek, Kinney Creek (Figure 5) The following table lists the number
of acres associated with each subbasin:

Table 1: Acres by Subbasin

Subbasin Acres
Upper Elliott Creek 16,740
Lower Elliott Creek 9114
Dutch Creek 6,875
Joe Creek 3,474
Upper Squaw Creek 11,828
Lower Squaw Creek 6,992
Lake 7.494
Kinney 4,280
Mule 6,360

3. Climate
a) Synoptic Weather Scale:

The summertime weather pattern is dominated by the Pacific high pressure ridge. The Pacific
high pressure cell moves from its southern wintertime position and migrates into the northern
Pacific during the summer months. Moisture and cold air mass movement and location are
influenced by the position of the Pacific high pressure ridge. During the summer months many
storms with moisture are diverted to the north of interior southwest Oregon due to the influence
of the Pacific high pressure.

The global position of interior southwest Oregon results in exposure from cold storms of the
north and warm tropical storms from the south. These cold air masses (low pressure areas)
influence snow and rainfall potential during the cooler months. The upper air tropical moisture
influxes, influence lightning activity during the summer months.

12 Squaw/Elliott/Lake Watershed Analysis




b) Interior Southwest Oregon:

The Squaw/Elliott/Lake Watershed Analysis Area experiences the Mediterranean climate typical
of southwest Oregon. A prolonged cool wet period form November through May is followed by
a hot dry season which normally extends from June through October. Winter precipitation is
usually associated with large storm systems moving inland from the Pacific Ocean. Except for
thunderstorms usually at higher elevations, rainless periods of several months are not uncommon
during the summer (Figure 6). Annual precipitation is shown to range from 25 inches per year at
lower elevations to 50 inches per year at the crest zone (Figure 7). Most precipitation occurs as
snow above 5000 feet and as rain below 4000 feet. The transient snow zone is generally
between 4000-5000 feet, during certain periods of winter and spring rain on snow events can
occur. This condition creates a higher risk for mass wasting and surface erosion.

Figure 6: Mean Monthly Precipitation (Inches) at Buncom
(NOAA Sta index No. 1149)

5.0

Precipitation (Inches)

As referenced in Atzet and Wheeler's document concerning the fire history of the Klamath
Province (Atzet and Wheeler 1982) the unique topographic orientation of the Klamath Mountain
Range (including the Siskiyou Mountain Range) influences the manner in which storms are
received across the landscape; incoming storms are not uniformly received across the landscape.
There is no recognizable pattern to the major drainages of the Siskiyou Mountains. Therefore,
some drainages preferentially intercept the cold storms while others the warmer storms.

Interior southwest Oregon, eastern Siskiyous has the lowest annual precipitation and the highest
annual summer temperatures for the west side of the Cascade Mountain range. Waring (1969)
recognized climatic differences between the eastern and western Siskiyous and used the absence
of Sadler oak to indicate the drier eastern climatic zone. The rain shadow from the Oregon coast
to the Analysis Area is very pronounced. The influence of temperature and moisture is
important for a site's vegetative potential contribution to the fire hazard.

13 Squaw/Elliott/Lake Watershed Analysis
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From the Squaw Peak remote automatic weather station (elevation 4,964) and the Star Ranger
Station weather station (elevation 1,676) summer time temperatures can be closely estimated for
the Squaw/Elliott/Lake Watershed Analysis Area.

Table 2: Summertime Temperatures

Squaw Peak Average High Maximum High

Temperature Temperature

June 65 89

July 72 90

August 72 39

September 68 92

Star Ranger Station Average High Maximum High
Temperature Temperature

June 80 107

July 87 107

August 90 107

September 86 108

Relative humidities are often in the single digit during the latter part of the summer months.
Particularly during September. Generally low-elevation, south aspects are hot and dry. On north
aspects relative conditions are cool and moist. Elevation and aspect conditions influence micro-
climate and vegetative response. Northern aspects stay in snow for longer periods of time than
the more southerly facing aspects

While annual precipitation can vary widely year to year, the decadal average best indicates wet
and drought periods. Precipitation information as derived by early records to present from
Ashland, Jacksonville, and Medford were extrapolated to give a fairly good estimate of trends.
While this area has experienced generally above average precipitation for several decades prior
to the 1980s, there has been a steady decline over the past four decades. Southwestern Oregon
has been in a low precipitation (drought) cycle since the mid 1980s (Figure 8).

15 Squaw/Elliott/Lake Watershed Analysis




Figure 8: 100 Year Precipitation Data

e Red Line: Annual Precipitation Records
e Blue Line: 100 Year Average Precipitation
o Black Line: Decadal Average Precipitation

Southern Rogue Valley Precipitation
Yearly, Decadal, and Long-term Average

Ashland, Medford & Jacksonville Precip
Yearly, Decade Av. & Long Term Av

1854 1801 1833 1965
1885 1917 1948 1981

Precipitation information as derived by early records to present from Ashland, Jacksonville and Medford.

4. Geology

The Squaw/Elliott/Lake Watershed Analysis Area is located in the Klamath Mountains
Physiographic Province. This region represents a wide variety of ancient geologic environments
that have been brought adjacent to one another through plate tectonic processes involving
intense compression, faulting, uplift and intrusions. Formations range in age from about 130 to
250 million years old. The watershed contains three distinct geologic terranes, each with unique
properties. The Condrey Mountain schist dominates the watershed and is noted for its highly
productive, but also highly erodible and unstable soils.

The landscape has responded to broad regional uplift with high rates of erosion and mass
wasting. Numerous geologic structures and process, as well as climatic forces, have strongly
influenced watershed landforms. The result is steep, highly dissected slopes with extremely
complex soil distribution. Slope instability and high erosion rates have locally been accelerated
by human disturbances, predominately by roading and timber management. Copper mining was
historically important at the Blue Ledge Mine. Placer gold mining occurs intermittently on
Elliott Creek. Small scale, inactive gold mines are scattered throughout the watershed. Rock
resources are limited to sites located outside of the Condrey schist.

16 Squaw/Elliott/Lake Watershed Analysis



5. Terrestrial Vegetation

The Squaw/Elliott/Lake Watershed Analysis Area is comprised of a diverse range of plant
communities. Conifer forests cover much of the landscape with inclusions of hardwood forests,
brushfields, and grasslands. Riparian areas and wetlands consisting of wet grass/forb meadows
or alder glades are scattered throughout the area.

Forest vegetation can be divided into four main vegetation zones; the Interior Valley Vegetation
Zone, the Mixed Evergreen Zone, the white fire zone, and the Shasta fir zone. Stands are
distributed among early, mid, and late-successional stages. Site potentials within the Analysis
Area is also highly variable ranging from poor sites with rocky droughty soils to areas of deep
productive soils. Soils formed from mica schists have some of the highest site potentials found
in the Analysis Area.

6. Terrestrial Wildlife

The diverse group of plant communities comprising the Analysis Area.provides habitats for a
large group of wildlife species. The species list compiled for the Applegate Adaptive
Management Area (BLM, 1993) includes 12 amphibian species, 19 reptile species, more than
100 bird species, and greater than 60 mammal species. The Analysis Area is home to
uncommon species (i.€. the northern goshawk), endimic species (i.e. Siskiyou Mountain
salamander), Federally listed species (i.. northern bald eagle and northern spotted owl).

Caves, bridges, and buildings provide nesting and roosting habitat for a variety of bat species.
The Analysis Area is likely to be utilized by 12 bat species.

The Squaw/Elliott/Lake Watershed Analysis Area provides diverse habitats for neotropical
migratory birds. Habitats utilized by neotropical migratory birds include grasslands, shrub lands,
hardwood communities, conifer forests, wet meadows and alder glades, streamside riparian
zones, lakes, and non-forested areas such as rock outcrops and cliffs. Several species of concern
for the area include Little Willow Flycatcher, Band-tailed Pigeon, and Turkey Vulture. This is
by no means a complete list of neotropical migratory birds occurring in the area.

Other sensitive wildlife species occurring in the area include the California mountain kingsnake,
western pond turtle, and the Pacific fisher.

7. Hydrology

The major water producing basins within the Analysis Area are Elliott Creek which yields an
average 78,000 acre-feet of runoff per year, and Squaw Creek which yields and average 40,000
acre-feet annually. This water yield and the lower yield from the Lake subbasin streams feed
into the lower Applegate Reservoir, together with water produced from Middle Fork, Applegate,
and Carberry Creeks. Water yield from Kinney and Mule Creek are unknown but are much
lower than from the other subbasins since they are smaller in size and located in a zone of lower
precipitation. The normal pattern of annual runoff is similar for all subbasins in that high winter
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elevations and at the highest meadows; the effects of this practice have only begun to fade after
the past 80 years or so of fire suppression in the area.

The early 1800s saw the first penetration of Euro-American explorers to the intertor. The
Hudson’s Bay Company and others attempted to “trap out” the streams of the region, however, it
is unlikely they had much of an impact to streams of the Analysis Area, since this area was too
remote for the fast-moving groups.

The first recorded prospecting in the uppermost Applegate River drainage occurred in 1852-53. —
Small placer-gold mines occurred along the Applegate River and Elliott Creek. Large-scale
hydraulic mining beginning in the 1870’s impacted a number of locations in the Analysis Area;
lower Elliott Creek near the mouths of Joe and Dutch Creek (“Boggs Mine™), and Squaw Lakes
Mining Company between French Gulch and Brushy Gulch. Hard-rock or load mining was
extremely limited during the 19th century. In the early 1900’s lode mining activity involved the
low-grade copper ores of the middle sections of Elliott Creek (Blue Ledge Mine, New
Bloomfield Mine) and Squaw Creek (Great Eastern); the Blue Ledge Mine being the most
extensive development. The high price of gold after 1932, stimulated another round of placer
and lode mining in the area.

Farming settlement occurring in the nineteenth century and later took place along the Applegate
River from French Gulch and downstream and the lowermost Squaw Creek. These small
operations involved raising livestock, growing hay or other forage, and tending small vegetable
gardens and fruit orchards. During the second decade of the twentieth century livestock
operations expanded in the area. Heavy grazing pressure and over grazing impacted the higher
elevation meadows. Later during the depression, a reduction in numbers of livestock occurred.

Miners and settlers “high graded” the forests of the area of accessible, good quality sugar pine
and ponderosa pine for settlements and mining developments. They also continued the
aboriginal pattern of “light burning”. Beginning in the 1930’s and continuing on into the 70’s
and 80’s, road development provided increased access into the Watershed Analysis Area. With
increased access came increased recreational use and increased timber harvesting. In the 1970°s
and 80’s intensive logging throughout the Analysis Area; clear-cutting and shelterwood harvest
systems dominated, whereas earlier logging was accomplished primarily through selective
harvesting. In the early 1970’s, the land around Squaw Lakes became part of the National
Forest, leading to a small scale recreational development at the site.
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I1. FINDINGS, DESIRED FUTURE CONDITIONS (DFC), &
RECOMMENDATIONS

This section summarizes findings, identifies the desired future condition (DFC), and presents
the recommendations for moving toward the desired future conditions identified for the
Squaw/Elliott/Lake Watershed Analysis Area. This section is divided into three main areas; 1)
Terrestrial Systems, 2) Aquatic Systems, and 3) Social and Economic. Recommendations
discussed in this section apply only to Forest Service lands.

The issues developed during the analysis process are key to the integration of resources in this
Analysis Area. The findings and desired future conditions found in this section display constant
themes that blend the terrestrial, aquatic and social systems. Concerns for forest health as it
relates to drought, insect attacks and diseases as well as managing for fire resistance, habitat
restoration and terrain stability are the re-occurring themes that drive the recommendations.
Management direction that is responsive to resource restoration or maintenance of the current
condition is emphasized and is considered to be critical to the natural and social well-being of
this ecosystem.

1. TERRESTRIAL SYSTEMS

A. GEOLOGY AND GEOMORPHOLOGY

Findings

The Analysis Area consists of steep, highly dissected mountainous terrain with high rates of
natural erosion and mass wasting. Geologic history, rock types and structures have a dominant
role in the current landscape. Relatively resistant metavolcanics in the northern portion occupies
22% of the Analysis Area. Extremely complex geology is found in the southeastern portion of
the Analysis Area. Condrey Mountain schist underlies 56% of the Analysis Area, and is
noted for locally highly productive soils, weak bedrock and highly erodible, unstable slopes.
Approximately 19% of the Analysis Area has been classified as unstable, or potentially unstable.
About 93% of this unstable terrain is located within the Condrey schist. Over 50% of the Interim
Riparian Reserve acres are located on existing or potentially unstable slopes. Slightly over 50%
of the soil types are considered to have high to moderate erosion potential.

Roading and associated timber management have accelerated erosion and instability,
particularly within the black schist portion of the Condrey Mountain formation. Both the
Upper and Lower subbasins of Elliott and Squaw Creeks contain high amounts of roads
associated with riparian zones, unstable terrain and erodible soils. These two drainages contain
over 20 miles of unsurfaced roads traversing highly erodible soils within riparian zones. Non-
system roads on public lands and may locally be significant contributors to erosion and
sedimentation. Mine drainage from the inactive Blue Ledge Mine has a toxic effect on
aquatic life in Joe Creek (see Water Chemistry). The active soapstone mine on Elliott Creek
has the potential to be patented. There are no rock sources for restoration projects and road
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surfacing within the Condrey Mountain formation. This implies very high haul costs to
areas in need of rehabilitation.

Desired Future Condition

Accelerated rates of mass wasting and erosion are reduced to natural background levels that
minimize impacts to soil productivity and riparian habitat. Vegetation throughout the watershed
has been managed such that vigorous, healthy stands are maintained. Roads, particularly those
located in the Riparian Reserves, not necessary for future management and access are stabilized
and decommissioned. Abandoned mines and quarries are rehabilitated and toxic discharge from
the Blue Ledge Mine no longer occurs.

Recommendations

1. Complete Watershed Improvement Needs inventory to identify and prioritize restoration
projects.

2. Complete Access and Travel Management plans to identify candidate roads for
decommissioning.

L)

Utilize Table A-2 to assist in priortization of watershed restoration projects associated with
road accelerated erosion within the Riparian Reserves.

4. Inventory non-system roads (skid trails, private roads, landings) to attain a complete picture
of roading impacts to watershed health. Use the Soil Porosity Analysis as a tool for
identifying and priortizing areas for inventory.

5. Stabilize sites impacted by accelerated rates of erosion and slope movement.
6. Inventory and, where appropriate, rehabilitate abandoned mines.

7. ldentify potentially responsible parties associated with toxic waters discharging from the
Blue Ledge Mine that impacts water quality of Joe Creek. Request that the parties perform
rehabilitation to prevent ongoing offsite impacts. If the parties are unable or unwilling to
voluntarily perform restoration activities, pursue long term solutions by utilization of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
authority assigned to the Forest Service.

8. Ground disturbing activities should be planned with on-the-ground assistance of a qualified

engineering geologist and/or soil scientist within unstable, potentially unstable, or highly
erodible soils. .

9. Emphasis for the vegetation management activities in unstable or potentially unstable terrain
should be on maintenance of a healthy, vigorous forest stand with the intention of enhancing
slope stability and minimizing erosion.
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10. Restoration activities within the Interim Riparian Reserves boundaries should be analyzed by
an interdisciplinary team. Depending upon the complexity of the project, the team should
involve an engineering geologist, hydrologist, fisheries biologist, wildlife biologist,
silviculturalist and project engineer.

11. Update long term rock resource management plans to assure that adequate rock materials are
economically available for anticipated future needs.

B. SITE PRODUCTIVITY

Findings

Three factors defining site productivity in general terms are soil porosity, topsoil, and organic
matter. The analysis of organic matter was not completed for this Watershed Analysis. See
Geology for discussion of topsoil loss through erosion.

Soil porosity is greatly affected by ground-based logging equipment, such as tractors and

skidders, which compact the soil under most conditions. Through aerial photo analysis the

extent and area of soil compaction was evaluated. Table A-4 (Appendix A, Site Productivity)

displays the number of acres within the Analysis Area impacted by skid trails. The “moderate”

and “high” categories exceed the Forest Service Regional standards of 20% for allowable

soil disturbance (Forest Service Manual 2500-90-1, 8/1/90), indicating these sites are likely |
to have undergone a significant reduction in site productivity, which may affect at least one |
rotation of timber growth and yield.

Compaction from skid trails does not occur uniformly across the landscape. The concentration
of skid trails is especially high in Upper Squaw, Upper Elliott and Joe subbasins; this is
likely to have effects on streamflow regime, sediment production and slope stability
(Geology and Hydrology).

Although soil porosity analysis did not cover private lands comprising approximately 15% of the
Analysis Area, a cursory view of high elevation photo quads show that private lands have
had as much or more disturbance from ground-based harvest systems as those areas found
on Forest Service lands.

Desired Future Condition

A better understanding of trends in site productivity for the Analysis Area is gained through
research and monitoring of all factors contributing to site productivity. Areas where site
productivity has been reduced as a result of soil compaction from skids trails and landings have
been restored. Management activities are implemented in a manner to reduce areas impacted by
soil compaction.
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Recommendations

1. When planning and implementing harvest activities that will use high ground-pressure
equipment the following should be considered:

e Design a permanent skidtrail system that will meet the needs of any future silvicultural
prescriptions, and record for future entries.

e On units that have already been logged by tractors, an on-site evaluation should be made to
determine which existing skidtrails are suitable for use, and record for future entries.

» Skid trail location must be avoided in draws, wet areas, steep slopes, and areas where surface
water would be concentrated.

¢ Consultation with watershed specialists throughout the layout and administration phases.

2. The probability of restoring an abandoned road surface and cutbank to previous productivity
levels is nearly impossible since topsoil, organic matter and porosity have been removed or
reduced. Bringing these sites back to some level of productivity is still possible, yet how this is
accomplished and to what degree should be completed based on the objectives of benefiting
other resources as well such as watershed improvement, wildlife habitat, and range
improvement.

3. The most common method of obliterating skid trails and road surfaces has been the use of the
subsoiler. If used in the right conditions, this tool can reduce compaction. Unfortunately the
lasting effects of this operation are not well understood, a monitoring project should be set up
first to see how these soils respond to this restoration activity.

4. When planning and implementing the restoration of skid trail, landings and obliterating road
surfaces using a subsoiler the following should be considered:

e Evaluate the site for water drainage problems. Design road dips, waterbars and other
structures necessary to alleviate water concentration.

* The appropriate subsoiling equipment needed to meet restoration objectives.

» Monitor the end results of the project to determine if project objectives are being met.

e Sites with over 40 percent of the area in skid trails, could be considered for obliteration using
the winged subsoiler.

See Monitoring and Research for recommendations on monitoring site productivitiy.
C. TERRESTRIAL VEGETATION
Findings

The exclusion of natural wildfire since the early 1900s has contributed to high vegetation
densities causing extreme competition for moisture, nutrients and growing space. The combined
effects of many years of fire exclusion and drought have contributed to levels of insect and
disease activity that have had significant, large scale effects. In the past decade mortality rates
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have dramatically increased. Both the large tree component of stands and the conifers
growing near the valley floor at the lowest forested zone have experienced severe mortality.
This zone is dominated by oaks and madrone, south slopes are occupied by grass and brushfields
of Ceonothus and manzanita spp. In this lower zone, the white oaks have survived and exist at
much higher densities than were historically maintained by the natural fire regime.

Vigorously growing vegetation is less susceptible to insect and disease attacks than poorly
growing stagnated vegetation. Further discussion on the importance of late-successional habitats
can be found in Terrestrial Wildlife, Appendix A.

The past nine years of drought has contributed considerably to conifer mortality, particularly in
older stands of ponderosa and sugar pines. Stands stressed by competition and drought are highly
susceptible for attack from insects and diseases. Douglas-fir and white fir, especially at low
elevations, are experiencing high levels of mortality caused by bark beetles and woodborers.
Bark beetles and dwarf mistletoe have been the primary disturbance agents related to
insects and diseases for the Analysis Area. Other insects and diseases are present and can be
attributed for some mortality. As a result of these disturbance agents, the Forest is losing
both the large tree and the pine component of stands within the Watershed Analysis Area,
reducing biological diversity.

Desired Future Condition

Landscapes are relatively resistant to large insect and disease infestations and resistant to large
scale high severity stand replacing fires. Site productivity is restored and maintained at levels
conducive to healthy vegetative growth and survival.

Recommendations

1. Manage vegetation according to recommendations in the Applegate Adaptive Management
Area Ecosystem Health Assessment, Landscape and Stand Level Goals.

2. Specific recommendations in addition to the recommendations in the 4AMA Ecosystem Health
Assessment include:

a.) Reduce stand densities by thinning and prescribed burning in overstocked natural
stands where ponderosa pine, sugar pine or black and white oak are desired;

b.) Consider thinning and favor stocking for higher proportions of pines and hardwoods
on low elevation, south facing slopes where Douglas-fir mortality is high due to activities
of woodborers and bark beetles;

¢.) Thin plantations with ponderosa pine before trees reach an 8 inch average diameter.
Evaluate the effects of removing mistletoe infected trees relative to wildlife values on a
site-by-site basis;;

d.) Thin around western white pines greater than 14” in diameter in dense natural stands
at higher elevations;
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e.) Identify root disease centers before thinning in Douglas-fir or white fir natural stands
and plantations;

f.) Take opportunities to plant blister rust resistant sugar and western white pines,
especially above the 4000° elevation;

g.) Analyze existing soil conditions when designing vegetation management projects.
Design new projects to restore or maintain soil productivity characteristics.

3. Contact the staff of the Southwest Oregon Forest Insect and Disease Technical Center for
additional information and assistance with watershed analysis and project level surveys and
planning at (503) 858-6125 or DG: RO6F10D19A.

D. BOTANICAL RESOURCES

Findings

The Squaw/Elliott/Lake Watershed Analysis Area contains many disjunct populations of plant
species. Five of the twelve Rogue River National Forest Botanical Areas are located within
this Analysis Area. Fifty-one rare, twenty-two sensitive, eighteen review list and eleven
watch list plant species are found within these watersheds.

Approximately 25% of the Analysis Area has been surveyed for sensitive plant species, all
within the past 5-7 years. Vascular plants from Table C-3 of the ROD have been surveyed, two
species (Cypripedium fasciculatum and Cypripedium montanum) were found.

No management plans have been written for the five Botanical Areas in the Analysis Area.
Three Botanical Areas are adjacent to proposed Botanical Areas on the Klamath National Forest.

Yellow Star Thistle is a major problem around Applegate Lake and the lower part of Squaw
Creek road. This plant is spread by road maintenance equipment and vehicles as well as animals
and people.

Desired Future Condition

Management plans for Botanical Areas are in place, rare species plant species have are
inventoried, non-native plant species are controlled or eliminated.

Recommendations
1. Complete the management plans for the five Botanical Areas within the watershed.

2. Maintain communication with the Klamath National Forest concerning protection for rare
plant species.
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3. Inventory for ROD, Table C-3 species according to schedule, consider protection of these
species during project planning and implementation.

4. Develop and implement a program to control the spread of noxious weeds on the Applegate
Ranger District.

E. FIRE REGIME
Findings

Given the natural fire regime for interior southwest Oregon, the ecosystem we see today is
outside the realm of its natural variability. Overstocked, dense, multi-layered stands
combined with high conifer mortality (increasing dead standing and down Coarse Woody
Debris) is a large factor contributing to the high fire hazard and chance for stand replacing
fires. In addition, decadent old shrub fields (dead to live ratios of individual shrubs) are very
flammable contributing to fire hazards. During forest wildfires the greater the amount of dead
and down Coarse Woody Debris (CWD) or decadent vegetation within shrub communities,
available during fire passage, the greater the intensity and residence time of fire passage.

The presence of high values associated with the land combined with high probability of
occurrence for fire ignition is the basis of fire risk assessment. The encroaching deveiopment
of residential areas within forested lands (mostly off of National Forest lands) is
contributing to an high fire risk within the rural/wildland interface area due to the high
values associated with human life and property. Increased access brought about by urbanization
is increasing the threat of human-caused fires. Where concentrations of residential or
improvements exist (real value) on National Forest lands, there is an increase in fire risk.
The chance for catastrophic loss of high values associated with the Analysis Area through
high intensity or stand replacing fire events is a serious threat challenging land managers.

Necessary Strategies

Protection from stand replacement and/or high intensity wildfire is necessary to reach the desired
future condition for the Squaw/Elliott/Lake WAA. Several fire management strategies were
assessed for how well they would meet protection and resource management objectives for the
Analysis Area. The following table lists the management strategies and compares the relative
degree to which they are desirable and implementable. Individual strategies may not result in
solving forest health or fire hazard problems. The diversity and complexity of the
environmental conditions in this Analysis Area will require a combination of strategy
methods as this table indicates. See Appendix D, Fire Management, for a detailed explanation
of Fire Management Strategies relative to the following table.
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Table 3: Comparison of Fire Management Strategies.

Strategy* See Fire Appendix A for Current Level of | Relative Ability to Relative Probability of

explanation Strategic Protect Multiple Cost Success

Application Resource Objectives
(acres)

1. Fire Suppression-Prevention (No

change from current) 95% Low Low Low

2. Shaded Fuelbreak System (Medium

success if meets minimum design criteria) 0% Low Medium Low/Medium

3. Fuels Modification Zones (Modifv 0% Low Medium Low/Medium

| vegetation to reduce fire hazard)
4. General Area Underburning
(Apply Rx fire throughout the WAA 0% Medium High Medium
where applicable)

5. Density Management (Harvest

Thinning) .005% Low Medium Low
6. Early Seral Treatment (Target young
| high risk stands for treatment) 0027% Low Medium Low
7. Combination of above strategies Mediuny/
High High High
Social/Political

Fire risk and fire hazard will continue to increase, at the expense of forest health, unless
there are changes in policies, laws and social perceptions concerning fire and fuels
management.

In many locations adjacent to National Forest land private land owners are logging conifers with
little or no hazard reduction treatment of residual slash. Consequently fire hazards are
increasing.

Regulations that control local air-quality standards limit the use of prescribe fire for the purpose
of improving forest health and reducing fire hazards. The biggest issue in many rural
communities is that any prescribed fire immediately generates smoke complaints. One place to
start would be to revise local “nuisance smoke” ordinances, to allow more controlled burns and
to reduce pressure to extinguish fires that should be allowed to burn under prescribed conditions.

Fear of damaging other private property and legal consequences over property damage from fires
“escaping” from prescribed burns keeps forest managers from using prescribed fire as a
management tool.

Additional funding will be necessary to adequately train, staff and retain personnel sufficient to
the task of prescribed fire application on a landscape scale.

Forest restoration projects are inhibited by environmental regulations. Forest ecologists claim
that a tangle of regulations hampers efforts to restore forest ecosystems. Since it is not possible
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to maximize all resource objectives and conflicting management objectives on every acre,
tradeoffs will need to be identified and documented in the planning process. Acceptance by
resource specialists and the public may not be achieved for every large scale prescribed burn.

Community and public education needs to take place concerning fuels management specific
to improving forest health and fire hazard reduction. There are several conflicts contained in
the standards and guidelines of the Northwest Forest Plan that contribute to this problem. Asa
result, some public have an expectation that all standards and guidelines can and must be met on
all acres. There is a need to educate the public, resource specialists, and management as to the
uniqueness of the environmental factors specific to this Analysis Area.

Prescribed Burning and Riparian Zones

The reintroduction of fire to certain locations in a fire dependent environment requires an
understanding of fire effects to vegetation. The types and amounts of vegetation within riparian
zones that exist today are partly a result of fire exclusion due to aggressive fire suppression. The
ability to keep prescribed fire out of all riparian areas, given the numerous complex and highly
dissected drainage’s of the Siskiyou Mountains, while burning over large areas is near
impossible. Through review of past burn projects, it has been observed that where springtime
underburning has taken place, the existing natural vegetation within the riparian areas was not
significantly altered or modified. This is primarily due to spring moisture conditions of these
areas.

Prescribed Burning and Shaded Fuel Breaks

The use of the fuel breaks as control points for prescribed burning and to facilitate easier forest
access should lower costs and be more effective with applied control measures when prescribed
burning takes place.

Effects of Fire on Historic, Current, and Future Distribution of Wildlife Habitats

Stand densities and structures, the amount and size of Coarse Woody Debris (CWD), and
vegetative species composition was different prior to organized fire suppression. The proportion
of shade tolerant and shade intolerant vegetation has changed. Shade tolerant species have
increased to the detriment of shade intolerant species. Fire intolerant vegetation species are
increasing at the expense of fire tolerant species.

Snags, coarse woody debris, multi-layered canopies, prominent seral stages have all been
changed over what would have prevailed during the pre-suppression era. Thus, habitat that may
now appear today at the lower elevations of the interior valley zone and mixed conifer zone
under current fire suppression (fire exclusion) strategies are much different than when natural
fire regimes occurred years ago.
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Understory burning reduces dead fuel loads and vertical fuel continuity within a treatment area.
Although this reduces catastrophic fire potential for some time, the elimination of a multi-
layered understory may result in sub-optimum owl habitat for a treatment area. However, in the
long-term it may be necessary to have vegetation conditions of less density and volume at some
strategic locations, rather than risking catastrophic losses of habitat that may be critical to the
viability of late-successional species. (See Appendix A, Terrestrial Wildlife for a discussion on
the importance of late-successional habitat.)

Desired Future Condition

Important values, such as the protection of life and property, watershed values, Late-
Successional Reserve, and various wildlife habitats and species, are those that are intended to be
protected from loss through large catastrophic wildfire. Within the Squaw/Elliott/Lake
Watershed Analysis Area it is desired that vegetative landscapes are resistant (within a natural
range of variation) to large-scale stand replacing fires.

Recommendations

Recommendations for fire management will be discussed under the following sub-headings:

Vegetation Management, Presuppression, Snags and Fire Fighter Safety, Suppression, Fire
Prevention.

Vegetation Management

1. Take action to protect, restore, or stabilize these vegetative landscapes. The following
matrix displays the intersect of fire hazard and fire risk. The highest priority areas for
management action are where high and moderate fire hazard intersect with moderate, high,
and extreme fire risk.

Priority Areas For Action

Extreme (Enhanced)] X X X
Highj X X X
Fire Hazard Mod] X X X
Low| O 0O X
Mod High Ex

Fire Risk

Each X depicts possible priority areas for action where there is a high likelihood that
VALUES will be lost to fire. (Also refer to Figure 9 for a map displaying the distribution of
fire hazard intersected with fire risk).
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All vegetation management activities described are consistent with the recommendations
within the Applegate AMA Forest Health Assessment of 1994. It recommends that projects
mimic natural disturbance to meet landscape objectives. Tools to be considered include
density management, prescribed fire, and manual manipulation of live and dead vegetation.
Over the long term these types of management activities will help reduce fire hazard and
improve forest health.

Integrate the analysis of habitat requirements, site productivity, Riparian Reserves and other
ecological considerations with site specific fire hazard and fire risk analysis. This integration
must take place when making final decisions considering vegetation management including
the amount of Coarse Woody Debris and standing snags within a planning area.

Coarse Woody Debris (CWD) better known from a fire management perspective as “dead
and down material,” will be managed where fire hazard reduction is the objective of the
management activity. Table 4 provides reasonable amounts (within the range of natural
variation) of coarse woody debris while considering fire protection through hazard reduction.
The objective is to meet the intent of the Northwest Forest Plan standards and
guidelines while achieving fire protection and hazard reduction. The level of hazard
reduction on a landscape basis is driven by the climate, topographic features, and the types of
vegetation described previously.

The following table illustrates the important statement from page B-2 of the ROD. “In some
forest types subject to frequent low intensity fire, such as ponderosa pine, the late-
successional and old growth stages are typically characterized by relatively open understories
and relatively few large fallen trees (in comparison to more moist Douglas-fir/western
hemlock types). Standards and guidelines designed to promote the desired conditions vary
among physiographic provinces because forests also vary among provinces.” Using the best
existing information, the following table recommends the amount of CWD within vegetation
zones based on aspect as influenced by the pre-fire suppression fire return interval. Note:
The amount of CWD is measured by pieces of wood. Piece is defined as wood with a
minimum of 16 inch diameter by 16 foot length.
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Table 4: Recommended Amounts Within Forested Cover Types for Coarse Woody
Debris Considering Fire Hazard Reduction

Vegetation Zones (a) Desired Fire Pieces per acre of Woody Debris (Considering the
(Series) Successional Return Range of Variation Among Vegetation Zones)
Phase Interval
{b)
Interior Valley Zone Seral 8to 10 0 to 3 pieces on south aspects. 2 to 5 pieces on north
(ponderosa and driest vears aspects. Class [ or II decay rate
Douglas-fir series)
Mixed Conifer Zone Mostly Seral 151020 3 to 7 pieces on south aspects; 5 to 10 pieces on north
(Douglas-fir and driest vears aspects. Class I or Il decay rate
white fir series)
White fir Zone Mostly Climax | 2510 35 7 to 12 pieces south aspects: 10 to 16 pieces north aspects.
vears Class I or Il decay rate
Shasta fir Zone Mostly Climax | 40 vears 10 to 20 pieces; Class I or [I decay rate
Mountain Hemlock Zone | Mostly Climax | 100to 10 to 20 pieces Class I or II decay rate
1135 vears
Riparian Wetlands 120 lineal feet (minimum 16 inch diameter by 16 foot
length).

(a) taken from Jerry F. Franklin and C. T. Dryness. Vegetation Of Oregon & Washington. - USDA Forest
Service Research Paper PNW-80. 1969. (b) Fire return intervals are on a landscape basis. Intervals determined
from personal discussion with Tom Atzet, Area Ecologist, 1994, concerning fire return interval for the
forest/urban residence interface above Ashland, Oregon and the upper Applegate Valley eastern Siskiyous.

A risk assessment should be completed within the Squaw/Elliott/Lake Watershed Analysis
Area that will identify important habitats in need of protection from high intensity wildfire.
Such important habitat conditions and locations are the eagle nesting and LSR’s. These
areas should be a priority for management action with a range of treatments.

Where shaded fuel breaks are proposed to be constructed, spacing of conifers to be left on
site within existing plantations should be 20 feet or greater. This spacing ensures that
conifers remain in an open canopy condition for a longer period of time. Experience has
shown with fuel break construction, when competing vegetation is eliminated conifers grow
at a phenomenal rate. They soon occupy the site and go into canopy closure.

Prescribed burning to maintain viability of the ponderosa pine community.

The potential for fire risk and fire hazard should be analyzed where the management activity
is expected to increase the dead and down or standing dead vegetation. Activities that
increase dead and down or standing dead material over many acres within the Mixed Conifer
and Interior Valley Vegetation is a concern. Analysis should take place before the
management activity is implemented. Post activity fuels treatment plans will include
detailed discussion of how the fuel treatment work will be completed; when the work will be
completed, and the availability of funding.
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Presuppression

1. The completion of a shaded fuel break system meeting minimum design criteria should take
place as soon as possible(see Appendix B-Fire). The completion of these strategically
located fuel breaks provides several tactical advantages. In addition to the benefits of fuel
breaks for safe deployment or evacuation of fire fighters, the penetration of retardants
through the opened forest canopy is enhanced and the likelihood of crown fires (fire carried
through the tops of the taller, vegetation) is reduced.

e Coordinate completion of National Forest shaded fuel breaks with the shaded fuel break
system that private land owners are starting and completing.

e For shaded fuel breaks to be the most effective during a wildfire, the forest floor of the
fuel break should not have more than 1.5 tons of CWD per acre. Generally, snags should
not be within or adjacent to the fuel breaks. Overstory canopies should not be
interlocking (closed). The density of the understory vegetation should be reduced
sufficiently to prevent ground fire from igniting the overstory vegetation. The width of
the fuel breaks must be designed with consideration for the density, height and character
of the vegetation adjacent to the fuel breaks.

e Maintain fuel breaks and vegetation density of flank areas with the use of manual hand
maintenance, prescribed underburning, administrative timber sales, or a combination of

these treatments.

e The density and type of dead and down vegetation or live vegetation adjacent to the
flanks of the fuel breaks needs to be modified or reduced. This may entail a “staged”
sequence of density management, prescribed underburning, manual cutting and piling
and pile burning or combination at any one selected site. The ratio of dead to live
vegetation must be considered. Within this concept the age or viability of the vegetation
often times determine its flammability. For example young shrubs are less flammable
than mature shrubs which have a higher ratio of dead to live branches in their crowns.
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Figure 10: lllustration of a Landscape Approach to Hazard Reduction
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- Upper 1/3 of slope adjacent to Shaded Fuel Breaks reduce basal

area to: 100 basal area immediately adjacent to SFB, feathered
to about 120 basal, continuing feathering until 140 basal area is
achieved near the bottom of the upper 1/3 of the slope.

2. Analyze and provide for adequate presuppression and preattack facilities such as helispots,
access and safety zones. Maintain initial attack helispots. Pre-determine tractor fireline
locations in the event of a large wildfire that are acceptable considering hydrologic and soils

conditions and identify on pre-attack maps (using criteria established under Riparian Reserve
management recommendations).

|

3. Analyze for adequate suppression access response when completing access and travel
management planning.

:

|

Snags and Fire Fighter Safety

Injuries and fatalities associated with snags while suppressing wildfires are only second to
aviation accidents. Fire fighter safety while suppressing wildfires is of utmost importance. One
of the greatest threats to fire fighter safety is working around burning snags, burned snags or fire
weakened trees. Also the greater the number of snags burning in a wildfire, the more difficult
the fire is to control. Snags thwart and frustrate aggressive fire suppression due to extreme risk
to fire fighters and the amount of firebrands produced. These firebrands produced high in the
tree canopies are lofted in convection columns and produce downwind spot fires when they land
in flammable vegetation away from the originating fire.

1. Project analysis needs to include issues related to fire fighter safety where snags are to be
maintained or created to meet other resource objectives.

2. The number of snags retained per acre must be orchestrated with hazard reduction and
wildlife needs. For example, those areas where hazard and risk reduction are a primary
management action and objective, snag numbers and their location will have to be
considered. For areas within high fire risk and high fire hazard areas, snags within or
adjacent to shaded fuel breaks or adjacent to private residential property should be reduced
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or eliminated (depending on other resource objectives) since these are areas where fire
fighters will likely be used in suppression of wildfires.

Suppression

1. Aggressive fire protection shall be the norm throughout the Squaw/Elliott/Lake Watershed
Analysis Area.

2. Mutual aid agreements should be reviewed and updated periodically by the various
cooperative agencies. Updates and reviews should entail looking at the most efficient
manner to help prevent or reduce destruction of life and property, watershed, habitat, and
fisheries values due to wildfire.

Fire Prevention

Wildland fire prevention involves informing, educating, and regulating of human behavior or
activities that influence the various types of potential ignition sources within flammable
vegetation. As agency downsizing continues, the need to maintain a proactive fire prevention
program will become a challenge. Particularly since the majority of National Forest human-
caused fires are concentrated around Applegate Lake and Squaw Lake.

1. Cooperative fire prevention with the, Oregon Department of Forestry and Jackson County
fire agencies can help partially maintain a proactive effort in preventing human-caused fires.
Public use access restrictions must continue to be an option during certain fire danger
criteria. The initiation of public neighborhood fire prevention meetings discussing
defensible space, fire apparatus access, home construction materials (flammability) design,
etc., should take place periodically.

2. The Forest Service should consider taking the lead in organizing Coordinated Resource
Management Plans (CRMPs) for sub-basins of the WAA critical to protecting resources from
wildfire.

3. Continue to provide technical advice in urban residence/wildland fire planning to local land
use planning agencies.

4. Before recreation opportunities are implemented, evaluation needs to be completed of the
potential for the recreational endeavor increasing fire risk and agencies ability to mitigate
increased access..

5. Establish a community education program concerning fuels management specific to
improving forest health and fire hazard reduction. Work to educate the public, resource
specialists and agency management as to the uniqueness of the environmental factors
specific to this Analysis Area.
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F. TERRESTRIAL WILDLIFE

Findings
Wildlife Habitats

Late-successional habitats are uncommon, representing only 13% of the Analysis Area.
Extensive timber harvesting, especially regeneration treatments, within many subbasins is
primarily responsible for removal of late-successional forests. Dutch subbasin, which has had
only limited timber harvest, is representative of what may have been present in the absence of
timber harvest. Late-successional habitats comprise 28% of Dutch subbasin. Mule, Lake, and
Kinney subbasins contain the least amounts of late-successional habitats, 285 acres, 418 acres,
and 455 acres, respectively. These three watersheds are not capable of supporting large amounts
of late-successional habitats.

The amount of late successional forest habitat affects the presence, abundance, and
distribution of late-successional dependent wildlife species.

Within all subbasins of this Analysis Area, mature habitats comprise the largest group of
forest habitats, ranging from a low of 53% within Upper Elliott subbasin, to a high of 79% of
Lake subbasin. Mature habitats do not have the characteristics of and do not function as
late-successional habitats for terrestrial species. Commonly missing in mature habitats are a
well developed snag and down tree habitat, and a multi-story canopy.

Early successional forest habitats are most common in Mule (32%), Upper Squaw (33%), and
Upper Elliott (34%) subbasins. For the latter two subbasins, timber harvest is primarily
responsible for these percentages of early succession forest habitats.

Hardwood forests are uncommon within the Analysis Area, but where present, provide important
habitats for many wildlife species. These forests provide essential habitat for resident and
neotropical migratory bird species. Other habitats present include non-vegetated areas,
grass/herbs, and shrub lands.

The pine forests, oak savannahs, and early succession brushfields in the Analysis Area are
wildlife habitats in poor condition. The poor condition of these habitats relates to changes
in plant species composition, and reduction in their distribution across the landscape.
Grass/herbaceous plant communities also were more widely distributed in the past, but
have been encroached upon by shrubs and trees. The exclusion of large scale wildfire is a
primary factor for the poor condition of these habitats.

Snags provide an important habitat type within the Analysis Area. Snag habitat is important
along ridge tops, within forest stands and within riparian habitats. Snag habitat is in good
condition at the landscape level, with snag density high in low elevation areas where
drought and insect related mortality has killed many trees, but is poor in nearly every past
timber harvest unit.
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Permanently flowing streams(class 1, 2 and 3) and their riparian zones account for
approximately 96 miles of riparian habitat. Intermittent streams (class 4) account for an
additional 285 miles of riparian habitat. Intermittent streams provide riparian habitat during the
times of vear when they flow water, and they also provide connecting habitats within and with
adjacent watersheds.

Late-successional forest habitats are common along riparian zones in upper Elliott, upper Squaw,
Lake, and Dutch subbasins. Early succession habitats along riparian zones are most common in
lower Squaw and lower Elliott subbasins. Along riparian zones, non-conifer habitats such as
montane hardwood forests are most common in upper Elliott, Mule, Kinney and lower Squaw
subbasins.

Wetlands are uncommon in the Analysis Area and consist of wet meadows, alder glades and wet
conifer forests. Upper Elliott subbasin has the highest concentration of wetlands (600 acres)
followed by upper Squaw with 115 acres of wetlands. Alder and forest wetlands are generally in
good to excellent ecological condition, but wet meadows are generally in fair or poor ecological
condition. Many years of intensive livestock grazing has impacted many of the wet
meadows in the Analysis Area. Some wetlands continue to receive heavy livestock use.

Road density averages 2.5 miles of roads per square mile. Road density is highest within
upper Squaw (3.8 miles), upper Elliott (3.5 miles), and Joe (3.2 miles) subbasins. Road
decommissioning within specific locations, i.e., Big Game Winter Range and Riparian
Reserves, can improve the quality of wildlife habitats.

Wildlife Species

Northern Spotted Owl (Threatened Species):

The Applegate/Oak Knoll Late-Successional Reserve (RC-354) is partially located within
the Analysis Area.

Twenty-eight spotted owl pair activity centers are located in the Analysis Area. Sixteen
(57%) pair activity centers are below U.S. Fish & Wildlife Service (FWS) guidelines for
incidental take because of lack of suitable habitat within their home ranges. Ten of the 28
activity centers are within the Applegate/Oak Knoll Late-Successional Reserve. One owl pair
activity center is considered to be in a “take” situation.

Habitat analysis indicates that the Applegate/Oak Knoll LSR is in good condition based on
habitat amounts and the number of owl pairs within the LSR. The status (reproductive history
and the amounts of suitable habitat within the home range) of each owl pair within the LSR has
not been determined.

Reproductive success for all spotted owl pairs within the Analysis Area averages 0.56
young/year. Reproductive success is 1.73 young/year for spotted owl pairs that meet or
exceed FWS guidelines for habitat amounts within their home range. Conversely,
reproductive success is 0.51 young/year for pairs that do not meet FWS guidelines for
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habitat amounts. The spotted owls with the best reproductive success are located within the
Applegate/Oak Knoll Late-Successional - 2serve.

Spotted owl dispersal habitat is generally in good condition within the Analysis Area. Seventeen
quarter-townships are within the Analysis Area and except for quarter-township #31 they all
meet 50-11-40 guidelines. The Analysis Area provides dispersal habitat between several
adjacent Late-Successional Reserves. These include the Mt. Ashland/Oak Knoll LSR, a BLM
LSR, and an LSR on the Siskiyou National Forest. Private lands contribute to supporting the
spotted owl population within the Analysis Area.

Peregrine Falcon (Endangered Species):

A peregrine falcon home range overlaps the Analysis Area. The nest site is immediately
adjacent to the Analysis Area.” Reproductive success at the site has been poor, with only one
young fledged in the past foiir years.

Bald Eagle (Threatened Species):

An active bald eagle nest is located within the Analysis Area and a Bald Eagle Management
Area (BEMA) has been established for the site. The bald eagle pair are year-round residents of
the BEMA.

Snags and large pines within and adjacent to the BEMA are important components of bald eagle
habitat. The Applegate BEMA has a reproductive rate of 1.5 young/year which exceeds the
State average of 0.97 young/year.

A BEMA wildfire management plan was started in 1993, but not completed.

Existing recreation activities at Applegate Lake and adjacent areas do not appear to affect bald
eagle use within the BEMA. The present boat speed of 10 mph is a major factor that minimizes
recreation/bald eagle conflicts. There is no long-range recreation management plan for the
Applegate Lake recreation complex. Recreation use is growing yearly and is expected to
continue to grow. Without a carefully developed recreation plan, it is likely that
recreation/bald eagle conflicts will arise.

A livestock driveway is immediately adjacent to the bald eagle nest and human use of the
portion of the driveway adjacent to the nest tree does negatively affect bald eagle nesting. The
livestock driveway is closed to recreation use, but recreationist occasionally continue to use the
area.
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Great Gray Owl: (Sensitive Species, R-5: ROD Survey and Manage species):

Suitable habitat for great gray owl is found within the Analysis Area. No known nest sites have
been located within the Analysis Area, but are suspected for several locations. Potential
habitat for the great gray owl is located at the higher elevations of the Analysis Area. Habitat
conditions for great gray owls are excellent for upper Elliott and upper Squaw subbasins,
but rated lower in other subbasins.

Surveys for this species have been conducted in portions of the Analysis Area, but most of the
potential habitat has not been surveved to established protocol standards.

Siskiyou Mountains Salamander (Sensitive species-USFS; ROD Survey and Manage species;
California-Threatened species):

This salamander species is endemic to the Applegate and the Oak Knoll Ranger Districts.
The Analysis Area is the center of distribution for Siskivou Mountains salamander. GIS
analysis shows approximately 40,000 acres of potential Siskiyou salamander habitat within the
Analysis Area.

Surveys for Siskiyou Mountains salamander can only be conducted during very specific
environmental conditions. The limited survey periods could affect the timing of proposed
projects.

Past impacts to this species occurred from timber harvest and timber harvest activities such as
tractor logging, from road construction, and from rock pit developments.

Northern Goshawk: (FWS Candidate Species)

Six nest sites are found in the Analysis Area. However, three of the nest sites may actually be
alternate nests of the same goshawk pair.

Surveys for goshawks have not been conducted within the Analysis Area. Habitat analysis has
not been conducted for Goshawks in the Analysis Area.

Neotropical Migratory Birds:

Neotropical migrant birds utilize all major habitats in the Analysis Area. Neotropical
migratory bird habitats are in good condition within the Analysis Area, except for four
habitat types of concern: ponderosa pine communities, oak woodlands, grasslands, and
riparian/wetland habitats. Opportunities exist to enhance these habitat types through various

_management activities, i.e., road decommissions and silvicultural treatments.

The little willow flycatcher, band-tailed prgeon. and turkey vulture are three neotropical
migratory bird species of concern that are found within the Analysis Area. The little willow
flycatcher utilizes willow/alder glades for nesting habitat and livestock grazing could affect
this species. The band-tailed pigeon nests within the Analysis Area and large flocks stop-over
within the Analysis Area for extended periods during the fall migration. Blue elderberry and
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madrone fruit are important food sources during these stop-overs. The entire Analysis Area is
utilized by the turkey vulture, however, large snags on dominant ridges within the Analysis
Area are key components of this species habitat.

Neotropical migratory bird monitoring projects are occurring within and adjacent to the Analysis
Area. Immediately adjacent to the Analysis Area is a MAPS station (Monitoring Avian
Productivity and Survivorship) which is part of a long-term, international study aimed at learning
more about population trends of neotropical migratory birds.

California Mountain Kingsnake (Sensitive species, R-6):

The California mountain kingsnake s a low elevation species commonly found along ripanan
zones and within oak and oak/pine plant communities. This species is also closely associated
with talus/rock outcrops. Surveys are not adequate for locating this species and no adequate
survey protocol is available. Protection of their suitable habitat and the habitat of their prey
species is the most effective technique in maintaining populations.

Western Pond Turtle (Candidate Species; Sensitive species, R-6):

The pond turtle is associated with aquatic and adjacent upland habitats. This species is found in
several locations within the Analysis Area. The distribution and populations of pond turtles
have been reduced from historical levels because of human water use patterns and riparian
management practices. Livestock grazing within and adjacent to aquatic and nesting habitats
of occupied sites could affect pond turtles.

Other impacts to pond turtles within the Analysis Area occur from (a) motor vehicles
crushing pond turtles crossing Upper Applegate Road; these turtles are attempting to
travel to nesting sites; and (b) predation of young turtles by two introduced species, the
bullfrog and large mouth bass.

Pond turtle populations show a disproportionately high number mature individuals. Over
the long-term this could negatively affect survival of this species. Surveys for pond turtles
must be conducted during the correct environmental conditions.

Furbearers (American marten: Sensitive, R-6; Status of others to be added):

This group of species includes the American marten, California wolverine, and Pacific fisher.
Sightings of these species in the Analysis Area have not been confirmed, however, the Pacific
fisher has been confirmed within adjacent areas. Habitat for furbearers is found throughout the
mid to high elevations of the Analysis Area.
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Bats :

Habitats include mines, caves, rock outcrops, snags. Species diversity is considered to be
extremely high. The Analysis Area is thought to be at the extreme end of the range for several
species.

Telemetry studies of several species indicates strong associations with large snags along
ridges that extend above the forest canopy. These studies also show a fidelity to a
particular snag.

A particular snag is often used as a maternity roost for the entire local population of a bat
species. Loss of these snags would eliminate this species from the local area.

Black-Tail Deer:

Black-tail deer utilize the entire Analysis Area during the summer. During the winter, the range
is restricted to low elevation areas generally below 4,000 feet. Winter range is typically the
limiting factor in black-tail deer populations.

Winter range habitat analysis has not been conducted, so the current forage/cover ratio are not
known. From field observations of the winter range, forage areas appear to be a limiting factor.
Optimal thermal cover within winter range may also be limiting.

Water developments within the summer range may enhance the black-tail deer population by
making more habitat accessible.

Road decommissioning within black-tail deer winter range will enhance winter range habitat
conditions.

Desired Future Condition

e Late successional habitats are well represented within all subbasins given the natural range of
variability and resource management objectives.

e Patches of late-successional habitats are available to support species that utilize smaller
patches than those used by spotted owls.

e Within the appropriate range, Oregon white oak savannahs and ponderosa pine/oak
savannahs are well distributed and in a healthy condition (i.e., species composition, age/class

distribution, and distribution across the landscape).

e Within their range, hardwood forests are well distributed and in a healthy condition (i.e.,
species composition, age/class distribution, and distribution across the landscape).
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Shrub lands demonstrate a more appropriate age/class distribution with more brushfields in
younger age classes. These younger age classes have well developed grass/herb
communities.

Riparian habitats are in excellent ecological health. A healthy riparian habitat 1s different for
each riparian type. For streamside riparian zones, it includes appropriate plant species
composition, consist primarily of late-successional forests, but also have scattered areas of
early serial vegetation, i.e., grass/herb, and willow/alder/maple. For wetlands, ecological
health may include appropriate species composition and vegetation cover.

Open road densities are reduced to appropriate levels depending on the area.

Connecting habitats exist between low and high elevation habitats, along riparian habitats,
and with adjacent watersheds.

Special habitats are in excellent condition throughout the Analysis Area. Special habitats
include snags, down logs, rock outcrops, caves and mines

Where opportunities exist, manage clusters of spotted owl home ranges to provide adequate
amounts of suitable habitat. Co-manage owl clusters and habitat with BLM and private
companies. Through adaptive management, learn more about providing for spotted owl
needs while managing for resource extraction.

Spotted owl dispersal habitat is maintained within the Analysis Area that will connect with
all adjacent Late-Successional Reserves.

Bald eagles continue to occupy Applegate Lake and have access to their present home range,
i.e., Applegate River and Squaw Lakes.

Recommendations

1.

LI

Maintain the present 10 mph boat speed on Applegate Lake.;

Develop a long range recreation plan for Applegate Lake to minimize conflicts with bald
eagles.

Relocate the portion of livestock drivewayv within the bald eagle nest stand.
Use R-5 guidelines for habitat management within the home range of northern goshawks.
Consider nesting habitat when designing projects around pond turtle management zones.

Place signs along Upper Applegate Road at Applegate Lake to notify drivers of pond turtles
crossing the road.
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7. Use Access and Travel Management Planning for roads within black-tail deer range,
particularly winter range.

8. Improve forage habitat conditions within black-tail deer winter range. Prescribed fire within
brushfields will improve deer forage habitat.

9. Develop water sources within black-tail deer summer range.

10. Emphasize management of ponderosa pine and Oregon white oak communities to improve
their health and distribution within the Analysis Area.

11. Shaded fuel breaks and fuels modification projects should be evaluated by a wildlife
biologist to minimize negative effects to wildlife habitats and wildlife species. Habitats of
concern include snags, down logs and brushfields.

2. AQUATIC SYSTEMS

A. STREAM FLOW REGIME

Findings

Historic low flows within the Analysis Area have not been significantly altered by human
processes, with the exception of the Applegate River below Applegate Reservoir and the
possible exception of Squaw Creek immediately above Applegate Reservoir and above the
Squaw Lakes. Summer flows in the Applegate River immediately below Applegate
Reservoir have been augmented over historic flows by that impoundment. Effects of water
withdrawals from Squaw Creek and maintenance of water levels in Squaw Lakes may be
impacting fish habitat within Squaw Creek from about two miles above Squaw Lakes to its
mouth at Applegate Lake but this has not been verified. Flows in Elliott, Dutch, Joe, Kinney,
and Mule Creeks are not affected by human activities such as irrigation withdrawals.

High flows of main stem streams (e. g. Lower Squaw and Lower Elliott Creeks) do not appear to
have been affected by management activities, except that Applegate Reservoir is regulated for
flood control so that downstream high or peak flows in the Applegate River will not attain
historic events. Historic peak flows of these large streams are usually defined by unusual rain-
on-snow events. Observable and possibly channel-altering increases in high flows have likely
occurred in smaller tributary basins where there has been substantial roading and regeneration
harvesting. These tributaries are mainly found in the Upper Elliott, Lower Elliott, Upper Squaw,
Lower Squaw and Joe Creek Subbasins.
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Desired Future Condition

All fish bearing streams maintain sufi:cient flows to pre: 2rve desired habitat conditions
including summer stream temperatures and physical habitat structures such as pools (see the
DFC in Fish Population and Aquatic Habitar). Peak flows in the smaller headwater streams
gradually decrease to historic levels in Elliott and Squaw Creek subbasins.

Recommendations

Monitor summer stream flows and temperatures in Squaw Creek for several years, including wet
and dry runoff years, to determine what, if any, effects water uses are having on fish habitat and
populations. If there are impacts to fish habitat and populations, investigate recovery
opportunities.

Reduce road densities in Upper Elliott, Upper Squaw and Joe Creek subbasins.

Discourage regeneration harvest treatments in Lower Elliott, Upper Squaw and Joe Creek
subbasins until the area with forested stands under 30 years old is about 15 percent or less.

B. WATER QUALITY

Sediment
Findings

There is evidence that sedimentation and/or embeddedness are moderate to high in all
subbasins, except for Dutch Creek and Mule Creek. Embeddedness is primarily observed in
lower gradient streams (< 2 percent). These are particularly concerns in the Upper and Lower
Squaw, Upper and Lower Elliott, and Joe Creek Subbasins which are in the mica schist Condrey
Mountain Formation. While not as severe a problem, sediment in the Kinney Creek Subbasin
affects the upper anadromous fish portion of the Applegate River. The human processes most
responsible for sedimentation are roading and timber harvest operations (yarding, landings, etc.).
Roads are the primary contributors of sediment to aquatic systems and the magnitude of input is
directly related to overall road density, road proximity to riparian areas, and the inherent
erodibility and mass wasting potential of roaded areas. High road densities are found in Upper
Elliott, Upper Squaw and Joe Creek Subbasins. Riparian Reserves adjacent to fish-bearing
streams that have been most directly altered and affected by roads are found in the Lower Elliott,
Upper Squaw and Lower Squaw Subbasins. Sedimentation from mining and grazing are
secondary but the effects of their contribution on aquatic values in this Analysis Area is not
known.

44 Squaw/Elliott/Lake Watershed Analysis




Desired Future Condition

The sediment yields are reduced to where stream aggradation and embeddedness do not
significantly affect fish habitat and populations. It is desired that channels with gradients under
2 percent will have less than 35 percent embeddedness.

It is desirable that restoration efforts be applied to private lands using the above prioritization
scheme, even though Riparian Reserves and ground cover goals apply only to public lands.

Recommendations

Apply the watershed restoration component of the aquatic conservation strategy that emphasizes
sediment control to Upper Squaw, Lower Squaw, Upper Elliott, Lower Elliott, Joe, and the lower
portions of Dutch Creek Subbasins. These are heavily roaded subbasins (i.e. moderate-high road
densities except for Dutch Creek) and/or have significant roading within Riparian Reserves
and/or are within the highly erosive mica schist of the Condrey Mountain Formation. Kinney
Creek Subbasin is a high priority for watershed restoration largely due to roading adjacent to
Kinney Creek; while it is not as highly erosive as the mica schist formations, restoration efforts
are warranted due to the fact that this area affects the anadromous portion of the Applegate
River. Lake Subbasin is generally a lower priority for restoration, while most of Mule and Dutch
Creek have not been roaded or otherwise affected by human processes.

Restoration of landings and skid roads within Riparian Reserves are important restoration
opportunities. It is recommended that use and/or retention of skid roads and landings within
Riparian Reserves be rare and that they be restored to natural conditions. This is extremely
important in areas with mica schist soils.

A Watershed Improvement Needs (WIN) inventory has been initiated as part of this watershed
analysis. This is a dynamic process wherein specific restoration opportunities will be
inventoried and tracked through the implementation stage. With that in mind, and based on
above observations on sediment sources, a watershed restoration prioritization scheme is
recommended follows:

Very High Priority - Removal or stabilization of roads and yarding impacts (skid trails,
landings, etc.) that are within Riparian Reserves on soils with high erosion potential; where
applicable, replacement of existing culverts, bridges, and other stream crossings of fish-bearing
(Class 1 and 2) streams to accommodate at least the 100-year flood including associated bedload
and debris;

High Priority - Roads and yarding impacts (skid trails, landings, etc.) that are within Riparian
Reserves on soils with moderate erosion potential; and roads and yarding impacts outside of
Riparian Reserves on soils with high erosion potential, where applicable, replacement of existing
culverts, bridges, and other stream crossings of Class 3 streams to accommodate at least the 100-
year flood including associated bedload and debris;
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Moderate Priority - Roads and yarding impacts (skid trails, landings, etc.) that are within
Riparian Reserves on soils with low erosion potential; and roads and yarding impacts outside of
Riparian Reserves on soils with moderate erosion potential; and harvest units, grazed sites, or
other disturbed sites with high erosion potential whose area-wide effective ground cover (aside
from roads and yarding) is less than 85 percent; where applicable, replacement of existing
culverts, bridges, and other stream crossings of Class 4 streams to accommodate at least the 100-
year flood including associated bedload and debris;

Low Priority - Roads and yarding impacts (skid trails, landings, etc.) outside of Riparian
Reserves on soils with low erosion potential; and harvest units, grazed sites, or other disturbed
sites with low-moderate erosion potential whose area-wide effective ground cover (aside from
roads and yarding) is less than 70 percent on moderate erosion potential sites and 60 percent on
low erosion potential sites;

Where it is not practical to obliterate and restore native vegetation to roads that are within
Riparian Reserves it is emphasized that these areas are the most crucial sites for
stabilization of sediment sources. The most common restoration measures are likely to be
road surfacing, improvement of drainage systems and proper culvert sizing. The highest
priority are roads in the Riparian Reserves adjacent to Elliott Creek, Upper and Lower
Squaw Creek and their fish-bearing tributaries.

Figure A-6 (Appendix A, Geology and Geomorphology) displays soil erosion potential for the
Analysis Area. It is based on groupings of data from the Forest soil resource inventory (SRI) into
three broad erosion classes - high, moderate, and low. This map should be used with other
resource data (e.g. the GIS road layer) to identify general areas to focus restoration efforts. It
should also be used to help prioritize specific restoration opportunities that are already being
identified in the WIN inventory.

Water Temperature

Findings

Temperature data is generally lacking in this Analysis Area but from 1993 data (a drought year)
it is believed temperatures in the Applegate River within the Analysis Area below the
Reservoir are being maintained in the “good” (<61 degrees F) to “good-fair” (61-64 degrees
F) range; temperatures enter the “fair-poor” (65-68 degrees F) and (eventually) the “poor” (>68
degrees F) range downstream of the Analysis Area but this is largely attributed to irrigation
withdrawals along the river.

The effects of water use on streamflows and temperatures in Squaw Creek are not fully
understood (see Flow Regime Findings and Recommendations). Preliminary data suggests that
high summer temperatures may enter the “poor” range (>68 degrees F) on Lower Squaw
Creek between Squaw Lakes and Applegate Reservoir. This likely occurs during July and
August of most years. The two miles of Squaw Creek above Squaw Lakes also experiences
water withdrawals but the impacts of this on streamflow and water temperatures is unknown.

46 Squaw/Elliott/Lake Watershed Analysis




Data for Elliott Creek shows that water temperatures enter the “fair-good” (61-64 degree F)
range during July and August. This is likely greater than historic levels but not considered
excessive. The temperature increases are attributed to recent timber harvest and roading within
riparian areas since water use is almost non-existent in the Elliott Creek Subbasin.

Mule Creek is dry by June in most years and summer flows in Kinney Creek are a mere trickle
so that stream temperatures here are not significant.

Desired Future Condition

Summer stream temperatures attain historic levels in all perennial (class 1-3) streams where it
does not currently exist. It is recognized that this may not be fully attained in Elliott Creek due
to the large component of “Riparian Reserve” in private ownership there. Also, existing
beneficial uses may not permit flows substantial enough to maintain desired summer
temperatures in Squaw Creek above and below the Squaw Lakes. And temperatures in the
Applegate River below Applegate Reservoir will likely continue to be influenced by the need to
control reservoir releases for various downstream beneficial uses, including fishery needs; data
suggests that these (summertime) temperatures will fluctuate within the “good” and “good-fair”
range for anadromous and other cold water fish.

Recommendations

In order to expedite recovery of stream temperatures to approach historic levels it is
recommended that silvicultural activities be encouraged within Riparian Reserves where this
will hasten the progression of conifer stands which currently have early or mid successional
characteristics to those with large conifer late successional characteristics. The subbasins with
the highest potential and priority for this are Upper and Lower Squaw, Upper and Lower Elliott,
Joe, and Lake Creeks. This is discussed in more depth under “Riparian Reserves.” As discussed
under Flow Regime Findings and Recommendations, if reduced streamflows are contributing to
high temperatures in Squaw Creek, then investigate recovery opportunities there.

Water Chemistry
Findings

There are excessive amounts of copper, zinc and iron and very high specific conductivity in
the three miles Joe Creek below the inflow of drainage from the Blue Ledge Mine. Fish and
other aquatic organisms have been extirpated from this section of the stream.

Desired Future Condition

The return to pre-mining concentrations of toxic metals and specific conductivity in the waters
of Joe Creek below the inflow from the Blue Ledge Mine.
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Recommendations

Explore the technical and economic feas:tility of restoration of Joe Creek. Determine the
impacts of toxic elements in Joe Creek on down-stream values for Elliott Creek.

C. RIPARIAN HABITATS

Riparian Reserves
Findings

The amount of Riparian Reserves with late-successional forest characteristics has declined
in all subbasins, primarily due to timber harvest and roading. Dutch, Mule, and Kinney
Creeks have been least impacted by harvesting and roading activities. The minor decline of late-
successional forest conditions in the Dutch Creek riparian area is almost entirely due to logging.
The decline in Mule and Kinney Creeks is attributed to the permanent conversion of private
forest land to agricultural uses adjacent to the Applegate River and to logging along certain
portions of Kinney Creek. The actual decline in late-successional conditions in all three
subbasins is low. (The Applegate River was used as a boundary between Kinney and Mule
Creek Subbasins for analysis reasons so that the decline in late-successional conditions does not
actually affect Kinney and Mule Creeks.)

Roads within Riparian Reserves affect the quality of riparian habitat. Within the Analysis
Area, nearly 28 miles of roads are located within the Riparian Reserves of class 1 and class
2 streams and an additional eight miles of road are located within the Riparian Reserves of
class 3 streams. These numbers indicate that roads are located within 36% of the riparian zones
associated with class 1, 2 and 3 streams; thus, one-third of the most productive riparian
habitats in the Analysis Area are impacted by roads.

All other subbasins have had substantial decreases in late-successional forest within riparian
areas. The decline of late-successional forest in riparian areas from historic to current levels are:
Upper Elliott-25%, Lower Elliott-56%, Joe Creek-58%, Upper Squaw-39%, Lower Squaw-51%,
and Lake-28%. These declines are primarily due to timber harvesting and associated roading. A
smaller amount is attributed to residential/agricultural development along Squaw Creek and in
French Gulch, and mining activities along lower Elliott Creek.

Impacts to riparian areas from grazing is primarily confined to wetlands and adjacent to
riparian areas. This is generally found at the higher elevations.

Approximately 77% of the 800 acres of wetlands within the Analysis Area is in the Upper Elliott
Subbasin. Approximately 15% is in the Upper Squaw Subbasin. The remaining wetlands are
scattered throughout the other seven subbasins. The hydrologic conditions of the high elevation
wetlands and channels, as a result of grazing, have not been fully documented. Range analysis
and cursory observation of wetlands in the Elliott Range Allotment indicate that cattle impacts
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are scattered and localized. Dense alder patches and steep slopes make many wetlands
inaccessible to cattle. These wetlands and channels are in good condition.

Accessible springs, seep areas, and stream sides have been compacted and are devoid of
vegetation where cattle have concentrated. Current revisions of Allotment Management Plans

are addressing these situations.

Desired Future Condition

Riparian Reserves whose climax vegetation structure includes conifers are maintained in a range
of stand conditions possessing late-successional characteristics from those with open park-like
conditions where fire is a frequent occurrence to the dense multi-layered stands where fire 1s less
frequent.

Riparian Reserves whose climax vegetative structure does not include conifers, but which
historically were montane hardwood or non-forest type (grass, herbaceous, shrub, or barren),
should be allowed to revert to and be maintained in those conditions.

Riparian Reserves will support a diversity of native plants, provide canopy closure that maintains
stream temperatures, provide connecting habitat, support healthy populations of wildlife species,
serve as effective filters of sediment from upslope sources, and provide stable streambanks
which contribute to high quality aquatic habitat.

Recommendations

It is recommended that those subbasins whose Riparian Reserves were most impacted by
past logging and/or which are in the mica schist receive the highest priority for restoration
to late successional characteristics. These include Upper and Lower Elliott, Upper and Lower
Squaw, Lake and Joe Creek Subbasins. With the exception portions of Kinney Creek, the Dutch,
Mule and Kinney subbasins are low priorities for restoration in Riparian Reserves.
Recommended actions which will maintain, improve, or hasten attainment of the DFC are
detailed in Section C of the Standards and Guidelines (S&Gs) in Attachment A to the Record of
Decision pertaining to the Northwest Forest Plan. These S&Gs address specific constraints to
timber management, roads, grazing etc. on public lands. Some of the more important S&Gs
pertaining to the Squaw/Elliott/Lake Watershed Analysis Area are highlighted as follows:

1. Where possible, obliterate existing roads within Riparian Reserves and reroute them to less
sensitive areas; replant these road corridors to native tree species. Candidate roads may be
identified through the access and travel management planning process; some are currently
being identified and added to the SO Engineering watershed improvement needs (WIN)
inventory. The watershed restoration prioritization scheme previously described to reduce
sediment should be used to prioritize road obliteration. While it is recognized that many
roads within Riparian Reserves will not be removed (e.g. main roads adjacent to Elliott and
Squaw Creeks), these should receive high priority for stabilization to control sediment (see
Aquatic Habitat - Water Quality - Sediment - Recommendations);
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Where they have not yet recovered, obliterate and plant conifers in skid trails and landings
located within Riparian Reserves;

Identify specific grazing impacts to riparian areas, especially wetlands and streambanks, in
the Beaver Silver, Elliott Creek and Upper Big Applegate Allotment Management Plans
(AMP). Then institute corrective measures;

Plant conifers within Riparian Reserves where they were historically established but are now
absent or understocked;

Encourage densitv management and pine management in Riparian Reserves where this will
hasten re-establishment of historic late forest successional characteristics.

Utilize prescribed fire as a tool to attain DFC in Riparian Reserves so long as Aquatic
Conservation Strategy objectives and LRMP S&Gs are met.

Allow the salvage of logs from Riparian Reserves only for those that are in excess of that
needed to meet present and future coarse woody debris needs.

Interim Riparian Reserves have been identified for the Analysis Area. This includes those
associated with streams, lakes, ponds, reservoirs, wetlands, and geologically unstable areas.
Except for larger fish-bearing perennials, most ot the streamside Riparian Reserves have not
been field verified. Wetlands Riparian Reserves have been identified using the USFWS
National Wetlands Inventory; while not yet field verified, it was found in the Little
Applegate Watershed Analysis that this inventory is quite accurate. Finally, unstable and
potentially unstable areas have been identified. Four types of information were separately
entered into the data base: unstable terrain identified in the 1990 LRMP FEIS, earthflows,
debris slides, and Land Hazard Zonation Class 1; The Landslide Hazard Zonations were
verified as part of past timber sale planning. Riparian Reserves can be identified in GIS
separately for streams, water bodies, wetlands, and geologic features; Figure 11 isa
composite Interim Riparian Reserve Map of all those features. This map represents both
field verified and non-field verified Riparian Reserve locations. As areas are reviewed
during site specific, project level analysis, this map is likely to change. Changes will be
representative of field presence or absence of hydrological or geological features.

It is recommended that the Riparian Reserve widths outlined in the ROD be followed
until site-specific analysis occurs at the project level. Only upon site-specific project level
review should any Riparian Reserve boundary be changed, finalized and entered in GIS. Any
changes in Riparian Reserves from the Interim locations must consider all riparian and
terrestrial values associated with these areas (Northwest Forest Plan). As such, any changes
should be determined by an interdisciplinary team which should include a fishery
biologist, wildlife biologist, geologist, hydrelogist, and silviculturist. This team may be
expanded to include other disciplines such as when visual and recreational values warrant.
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The following criteria should be used when considering site-specific changes to Interim
Riparian Reserves:

(1) Needs of specific species listed in the Northwest Forest Plan and FEMAT Report;
(2) Spotted owl dispersal needs;
(3) Connectivity through matrix/AMA lands (corridors of suitable width);

(4) Area-wide or watershed-wide abundance or deficiencies of snags. large green trees, and
late successional habitat;

(5) Verification of fish-bearing verses nonfish-bearing streams;

(6) Inherent potential erodibility of the landscape;

(7) Amount of effective ground cover within the Riparian Reserve;
(8) Verification of landscape stability or mass wasting potential;
(9) Verification of wetland boundaries;

(10) Locations of natural slope breaks (inner gorges) and such manmade features as roads
relative to the Interim Riparian Reserve boundary;

(11) Potential plant community.
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D. OVERALL WATERSHED CONDITION

Findings

A watershed condition rating is given for the nine subbasins in the Analysis Area. This rating 1s
based on the current degree of accumulated human activity and current channel and fish habitat
conditions.

A “poor” rating is given to the Upper and Lower Elliott, Upper and Lower Squaw and Joe
Creek Subbasins. These basins have a high probability of incurring additional risks to fish

habitat and populations based on existing conditions and the potential affects of new projects.

Lake, Kinney and Mule Creeks subbasins are rated “fair”, although Mule Creek could be
rated “good” up-stream of the Applegate River. Dutch Creek is rated “good”.

Desired Future Condition

All subbasins in the Analysis Area are maintained in a “good” overall rating, watershed
condition.

Recommendations

All subbasins in the Analysis Area should not be allowed to decline from their current condition.
The recovery of all Subbasins that are currently in less than a “good” condition should be
facilitated by:

1. Reducing road densities in Upper Elliott, Upper Squaw and Joe Creeks by approximately
40%. Apply restoration measures that reduce sedimentation and runoff and may include
measures that result in road closures or total obliteration. Site specific restoration measures
should be determined in concert with a WIN inventory;

2. Road densities in Lower Elliott, Lower Squaw and Kinney Creek Subbasins should not be
increased. Some increase in road density in Dutch, Mule and Lake Subbasins may be
acceptable, to be determined by project level analysis;

3. The highest priority for watershed restoration in Riparian Reserves are those subbasins
currently in the “poor” watershed condition;

4. The highest priority for road improvement activities are roads that cannot be obliterated and
are in Riparian Reserves adjacent to fish-bearing streams. Roads within Riparian Reserves
adjacent to class 3 and 4 streams are the next priority;

5. Encourage the use of skyline, zig-zag (multi-span), aerial or other low impact yarding
systems for timber harvest projects in all subbasins;

53 Squaw/Elliott/Lake Watershed Analysis




Prohibit regeneration harvest treatments in Lower Elliott, Joe and Upper Squaw Subbasins until
the percent of these drainages in forest stands under 30 years of age is 15 percent or less.
Discourage new regeneration harvest treatments in the Upper Elliott Subbasin.

E. FISH SPECIES DISTRIBUTION AND AQUATIC HABITAT
Fish Populations and Aquatic Habitats

Findings

Anadromous and resident fish populations are important indicators of water quality, hillslope
processes and floodplain forest health. Approximately three lakes and 37 miles of streams exist
in the Analysis Area; 3.1 miles of the 37 miles contain anadromous fish populations. Historic
and current fish distribution is displayed on the following two maps (Figure 12 and 13). Actual
fish distribution miles in the Analysis Area are listed for each stream in Table A-24: Historic and
Current Miles of Fish Habitat (Appendix A).

Figure 12

Historic Salmonid and Trout Distribution
Squaw/Elliott/Lake Watershed Analysis Area
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Figure 13

Current Salmonid and Trout Distribution
Squaw/Elliott/Lake Watershed Analysis Area
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Anadromous Fish

Anadromous fish populations in the Analysis Area are principally steelhead trout (Oncorhynchus
mykiss), coho salmon (O. kisutch), and fall chinook (O. tshawytscha).

Figure 14
Anadromous Fish Distribution in the Rogue River Basin
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Note: Squaw/Elliott/Lake Watershed Analysis Area is about 73,157 acres of the 3,300,000 acres
in the Rogue River Basin. About 3.1 miles of anadromous fish streams are present in the
Analysis Area; Rogue River basin contains about 1,400 miles of anadromous fish streams.

These fish have historically flourished in the Analysis Area. Applegate Dam, a flood control
project, has blocked about 50 miles of potential anadromous habitat since 1980. Below the dam,
3.1 miles of anadromous habitat exist in the Analysis Area Anadromous streams in the Analysis
Area are Mule Creek and an Applegate River segment. Mule Creek contains a moderate

56 Squaw/Elliott/Lake Watershed Analysis




population of steelhead and rainbow trout and the Applegate River segment contains a good
population of steelhead trout, fall chinook and a moderate population of coho salmon. Kinney
Creek has potential anadromous habitat, but a barrier near the mouth prevents the migration of
anadromous fish upstream. Klamath Mountain Province steelhead trout and more recently
Southern Oregon/Northern California coho salmon have been proposed for listing as threatened
under the Endangered Species Act.

Resident Fish

The Analysis Area contains two large resident salmonid streams, Squaw and Elliott Creeks.
These resident streams represent approximately 37 miles of habitat. A moderate population of
rainbow (O. mykiss) and cutthroat (O. clarki) and rainbow/cutthroat trout hybrids exists in
Squaw and Elliott Creeks (see Current Salmonid and Trout Distribution, Figure 13). Two stream
types dominate the Analysis Area: alluviated canyons and colluvial and bedrock canyons.
Gradient varies from 3 percent located in the lower stream reaches to 19 percent in the
headwaters. Elevation ranges from 2,000 feet at Applegate Lake to 5,700 at Silver Fork of
Elliott Creek (see Figure 15).

Figure 15

Relative Comparison of Stream Gradients
Squaw/Elliott/Lake Watershed Analysis Area
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Elliott Creek is being considered for Wild Trout designation by the California Department of
Fish and Game (CDFG) from Studhorse Creek confluence upstream to the Oregon border,
including Ward’s Fork. Wild Trout designated streams are given a closer scrutiny by the CDFG
in regards to management activities, e.g., timber harvest, streamside alterations, and fishing
regulations. It is unlikely that Elliott Creek will be designated as a Wild Trout stream. This
stream does not contain plentiful large trout (18 inches - 22 inches in length) required for the
designation. Elliott Creek has the potential to meet these criteria but is presently not functioning
as a healthy trout stream.

Elliott and Squaw Creeks are lacking large adult fish class (>8 inches in length) (FS fish survey,
1995 and California Fish and Game fish survey, 1992); due to habitat simplification from human
activities. These human activities have created fish barriers/obstacles (Applegate Dam, mining
activities, and culverts) and simplified aquatic habitat due to commercial timber harvest and
road construction within riparian zones, instream wood removal, channel straightening, rural
residential development and flood control measures.

Pools per mile

Pools per mile are below the expected range of conditions (see Figure 16 and Appendix A, Table
A-23) to habitat degradation (Squaw, Elliott, Silver Fork, Joe Creeks, and lower two miles of
Dutch Creek. Low number of pools were recorded where coarse wood has been reduced or
eliminated. There is considerable literature documenting the importance of pools to salmonid
fish production. Present pool frequency is also related to fine and coarse sediment influencing
stream morphology, straightening of channels, removal of large conifer wood pieces in the
channel and removal of a mature riparian component for future large wood recruitment.

The pools in the watershed analysis are short step pools or pocket pools. Some of the pools may
not have been accounted for during the stream survey. As instructed in the Region 6 stream
survey Forest Service manual, any pool with a length less than the stream width was not
reported. This exclusion of “pocket pools and step pools” may cause the total pool percentage to
be slightly underestimated. See Figure 16 for a chart displaying a comparison of observed and
expected pools per mile.

58 Squaw/Elliott/Lake Watershed Analysis




Figure 16

Comparison of Observed and Expected Pools Per Mile
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Expected range of pools per mile based on pool frequency of 3 bankful widths (2-4% slope - Rosgen B
stream type) and 2.5 bankful widths (>4% slope - Rosgen A stream type).

See Appendix A, (Table A-23, Historic and Current Conditions for Aquatic Processes and
Functions) for numeric pools per mile data.

Coarse Woody Debris

Coarse woody debris in the canyon stream types of the Analysis Area has a range of 2 to 37
pieces of wood per mile (see Appendix A, Table A-23 for historic and current conditions).
Dutch and Silver Fork Creeks have a high amount of wood per mile due to their location in an
unroaded area; limited management activities occur here. Past timber management activities
and stream clean out have removed wood from Squaw and Elliott Creeks and their tributaries.
See Figure 17 for a chart displaying a comparison of coarse wood by stream segment/reach.
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Figure 17

Coarse Wood Comparison

Streams in the Squaw/Elliott/Lake Watershed Analysis Area
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