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HORSE CREEK WATERSHED ANALYSIS

CHAPTER 1

INTRODUCTION

INTENT OF WATERSHED ANALYSIS

The intent of this Watershed Analysis is to develop and document a scientifically
based understanding of the processes and interactions occurring within the Horse
Creek watershed. This understanding, which is focused by the watershed’s key
issues, is essential for making sound management decisions. Gaining an
understanding of the interactions between land-use activities and the physical
and biological environments in this area will be invaluable to the success of
managing this ecosystem for all its values.

Direction for conducting this report lies within the FEMAT Report (USDA/USDI
1993) and the FEIS ROD on Management for Late Successional and Old-Growth
Forest Related Species Within the Range of the Northern Spotted Owl (USDA
USDI 1994, hereafter referred to as the ROD). A Federal Agency Guide for
Watershed Analysis (versions 1.1 and 1.2)(USDA 1994) was followed to guide
this analysis.

- This watershed analysis will produce a “living” document. Appendices and
other additions will continue to be produced over time as new data is obtained or
new issues are recognized.

Products of the analysis will include:

A description of the watershed, including its biotic and abiotic resources

A description of the watershed key issues

Past and current conditions and processes on this landscape

Trends and potential effects of future land management actions

Recommendations for future management actions

Guidance to be considered in future site-specific analysis and project-level
planning

The findings within this analysis represent a foundation on which to develop
site specific project proposals and to base specific future decisions.

Page 1

Chapter 1




Page 2

RELATED DOCUMENTS

Documents with direction or information related to this project at the forest level includes the
Willamette National Forest Resource Plan (1990) as amended by the ROD (1994). At the
subbasin scale, the McKenzie Watershed Council is compiling some analytical information
through the Lane Council of Governments (LCOG). Information from these documents was
incorporated into this analysis.

CHARACTERIZATION OF WATERSHED

LOCATION AND LAND USE

The Horse Creek is an approximately 101,000 acre Watershed that lies within the
McKenzie sub-basin on the western flank of the Cascade Crest (Maps 1-1 and 1-2).
Relief ranges from about 1200 feet at the confluence of Horse Creek and the mainstem
of the McKenzie River at McKenzie Bridge, to 10,358 feet at the summit of South Sister.

Table 1-1 and Maps 1-3 and 1-3a display the land allocations within this watershed.
The bulk of the area is Late Successional Reserve and wilderness. There is a small
amount of private land within the watershed, primarily residences along King Road.

Table 1-1: Land Allocations within the Horse Creek Watershed.

Willamette National Forest Land Management Plan (1990) Allocations:

Land Allocation Acres
Wilderness (Three Sisters) 76,031
Research Natural Area (Olallie) 533
Special Interest Area 417
Special Wildlife Habitat Area 60
Dispersed Recreation: Semi- 912
primitive, Nonmotorized use

Scenic - Modification: 155
Middleground

Scenic - Partial Retention 1,406
Middleground

Scenic - Partial Retention 1,085
Foreground

Scenic - Retention Middleground 3,080
Scenic - Retention Foreground 824
General Forest 15,200
Private 1,725
TOTAL 101,428

Chapter 1
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Northwest Forest Plan Allocations*

Land Allocation Acres
Late Successional Reserves 18,320
Late Successional Reserves (100ac) 168
Adaptive Management Area 1207

Riparian Reserve (outside of LSR, | 357
AMA, and Wilderness allocations,

but overlaps with Matrix)
Matrix 3,620
Wilderness (Three Sisters) 76,031

*These allocations overlap with the Willamette National Forest Plan Allocations

GEOLOGY

Horse Creek Watershed a volcanic terrain modified by glacial and fluvial processes.
The watershed can be subdivided into two geographical areas: The Western Cascades
and the High Cascades.

Western Cascades

The western 1/3 of the watershed lies in the Lower Horse Creek subwatershed between
1,000 and 4,000 feet elevation. This subwatershed is comprised of older Western
Cascade basaltic lava flows that are interbedded with pyroclastic tuffs and breccias 10
to 17 million years old. Ridge-capping basalts of the Early High Cascades (9 - 4 million
years old) overlie the Western Cascade rocks. These ridge-capping basalts, the peaks
of Olallie Ridge, define the watershed boundary to the south and separate it from the
tributaries of the South Fork of the McKenzie. The intracanyon basalt flows of Foley
Ridge (24 million years old) dominate the northwestern portion of the watershed, and
form the boundary with the McKenzie River mainstem. Lower Horse Creek
subwatershed is very steep, with approximately 5200 acres on slopes greater than 70%.
Steep slopes form the canyon walls along Separation Creek and lie south and west of
Horse Creek. The valley bottoms contain glacial outwash and terrace deposits as well
as two large ancient landslides.

High Cascades

The eastern 2/3 of the watershed is located in the Three Sisters Wilderness. The
majority of this area lies on the High Cascade volcanic plateau (4,000 to 6,000 feet
elevation) with relatively low relief except for the valley side slopes of Separation and
upper Horse Creeks and the side slopes of small cinder cones. The source area for the
Late High Cascade basalts (1 - 4 million years old) is the South Sister composite volcano
and other smaller High Cascade volcanic cones. The most recent lava flows from South
Sister are less than 2,600 years old (Taylor et al., 1987). Five alpine glaciers (Frazier,
Eugene, Lost Creek, Skinner, and Clark) are still active on the west slope of South
Sister. -

Chapter 1
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EROSION PROCESSES

The areas with most active erosion are on the west flank of South Sister and other
cinder cones, where snow melt on slopes greater than 100% produces high gradient
streams in loose unconsolidated volcanic ash and cinders. Much of the material is then
deposited in the high elevation meadows between 4,000 and 6,000 feet elevation. Thin
glacial soils on the valley sideslopes of Separation Creek and upper Horse Creek (in the
wilderness) are prone to mass wasting in the form of translational landslides, especially
in zones of rain-on-snow potential and in areas where high intensity wildfire has
occurred. Rockfall and debris avalanches are common in valley headwall areas.

The lower Horse Creek area is more prone to mass wasting due to the steeply incised
valleys. Higher strength ridge-capping basalts and intracanyon flows that sit on top of
older, less resistant Western Cascade rocks result in differential erosion. This is
especially the case in the uplands of Olallie and Foley Ridges. The accumulation of
surface deposits in the form of glacial outwash and terrace gravels on the lower slopes
provide a large sediment source for debris slides that initiate higher up on the
hillslope. High intensity storm and fire events may trigger these debris slides, which
become debris flows as they gather wood, water, and sediment along the way
downslope.

VEGETATION / DISTURBANCE

The vegetation of the Horse Creek Watershed is characteristic of plant communities
west of the Cascade crest. Figure 1-1 and Map 1-4 display the condition of the forests
in this area by series. Plant series classification is a convenient and often used way of
defining and stratifying these plant communities. The forested plant series typically
found in the Western Cascades include:

1) Douglas-fir series - (Pseudosuga menziesii),

2) Grand fir series - (Abies grandis),

3) Western hemlock - (Tsuga heterophylla),

4) Pacific silver fir series - (Abies amabilis),

5) Mountain hemlock series - (Tsuga mertensiana)
6) Subalpine Communities

Chapter 1
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Figure 1-1: Percentage of each plant series in the Horse Creek watershed.
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For a more complete description of the environmental conditions, classification system,
listings of plant species, and plant association groups for each series, refer to the
Willamette National Forest Plant Association and Management Guide (Hemstrom et. al
1987).

RIPARIAN AND AQUATIC RESOURCES

Precipitation within the Horse Creek Watershed is dominated by snow accumulation,
with rain and rain-on-snow events occurring at lower elevations in approximately 1/4-
1/3 of the watershed. The majority of the wilderness area is located within the
permanent snow zone, thereby making it a low probability for a rain-on-snow event to
take place. Beneficial uses within the Horse Creek watershed include aquatic life,
domestic water supply (lower Horse Creek residents, City of Eugene), and recreation.
Aquatic life uses include spawning and rearing habitat for spring chinook and rearing
habitat for bull trout in the mainstem of Horse Creek. Separation Creek, a tributary to
Horse Creek, provides suspected spawning habitat and rearing habitat for bull trout.
Water quality parameters important to spawning and rearing success are low stream
temperature, low sediment, and relatively constant flow.

Chapter 1
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Table 1-2 displays the miles of stream within the Horse Creek Watershed by
management allocation and stream class. Map 1-5 shows the distribution of streams by
class within the watershed.

Table 1-2: Miles of stream by stream class and acres of wet areas by Management

Allocation.

Management Allocation Class I | Class II | Class III | Class IV | Lakes and

(miles) | (miles) | (miles) | (miles) | Ponds
(acres)

Matrix 0 0 4 5 0

Wilderness 10 31 61 356 231

Late Successional Reserve 9 12 30 104 0

Adaptive Management Area | 2 0 0 1 0

Private 4 2 1 1 0

Total 25 45 96 467 231

Horse Creek is a major tributary of the McKenzie River.

It originates in Sunset and

Horse Lake, and flows 28 miles through a glacially carved valley into the south side of
the McKenzie River (near McKenzie Bridge). Downstream from Separation Creek,
Horse Creek flows within a well-defined channel, dominated by swift riffle and white
water stretches. Within the Lower Horse Creek Subwatershed, the channel is relatively
unconstrained, allowing the main channel to shift location during large flow events.
This is particularly true where Horse Creek flows within the McKenzie River Valley.
Following large storm events, multiple channels that flow over a large alluvial fan
change locations. Upstream of Separation Creek, Horse Creek flows through a number
of broad, active flood plain deposits, often in multiple channels. Large, deep pools are
not common in Horse Creek, but smaller pools formed by scour near wood, large rocks,
and the stream bank are more common.

Examination of aerial photos from 1955 and 1967 show a decrease in the amount of
large wood within the active channel following the 1964 flood. Prior to the 1964 flood,
there were large accumulations of wood on point bars and at heads of islands, as well
as within the channel which formed jams. Following the flood, salvage operations
were extensive as depicted in interdepartmental memos recommending that rootwads
and logs be removed to prevent further damage to roads and bridges. Salvage of logs
was also recommended to facilitate fish passage as documented in the 1960’s and
1970’s. Recent events such as the flood in 1996 and stream restoration activities in the
early 1990’s have restored some of the lost large wood component to the mainstem
Horse Creek.

With a few exceptions, the riparian area of Horse Creek is relatively undisturbed by
human activities. Large conifers and 30-year old alder dominate the riparian area,

Chapter 1
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providing a great potential source for future large wood input to the channel. Large
cobble and small boulders dominate the substrate composition in the upper sections of
the stream. Fine sediment is generally not a concern in Horse Creek due to the nature
of the geology. Late High Cascade lava flows and glacial deposits are the dominant
sediment source within the watershed. This geology type results in stream channels
low in sediment, and dominated by gravels and cobbles lower in the watershed;
excellent substrate for chinook spawning. '

Fine sediments entering the Horse Creek system are the result of debris slides and
debris flows located in the Lower Horse Creek subwatershed. Initiation of debris slides
and debris flows in Lower Horse Creek may be caused by fire, large storm events, and
from roads and harvest units. Fine sediment resulting from slides may be more of a
localized problem in and near the mouths of tributaries, where timber harvest and
road building has affected riparian vegetation, potential in-stream wood, and
embeddedness in places. Fine sediment has deposited in side channels of Horse Creek.

Upper Horse Creek, Eugene Creek, Upper Mosquito Creek, Separation Creek, and
Roney Creek flow through the Three Sisters Wilderness. Separation Creek is unique
among the Horse Creek tributaries. It originates from glaciers on the South Sister and
flows west through the wilderness into Horse Creek. The stream’s relatively constant
flow maintains bank stability, low embeddedness, and a large amount of in-stream
wood. '

Horse Creek originates from a series of lakes in Three Sisters Wilderness. The major
lakes that form Horse Creek include Sunset, Upper Horse, Middle Horse, and Lower
Horse Lakes. Of these lakes, Horse Lake is most substantial at 56 acres and 24 feet
maximum depth. Although the other lakes are shallower and smaller, all of these lakes
have or provide access to spawning gravels for resident and introduced trout species.

Aquatic Species

The fish populations in Horse Creek, its tributaries, and the lakes within the watershed
are diverse. In Horse Creek itself, spring chinook salmon, summer steelhead, rainbow,
cutthroat, brook and bull trout, mountain whitefish, and several sculpin species occur.
In Horse Creek tributaries, cutthroat trout and sculpin are the dominant species. In
some of the larger tributaries, rainbow trout occur with the cutthroat trout in low
gradient downstream reaches. Bull trout adults and sub-adults and chinook salmon
juveniles probably utilize the lower reaches of most of these creeks, particularly during
the winter, for foraging and rearing respectively. Bull trout are suspected to spawn
and rear in the relatively constant flow and cold water of lower Separation Creek.
Introduced to Horse Creek in 1970 but no longer stocked, a remnant population of
steelhead still returns to spawn.

The past introduction of non-native trout in the headwater lakes of Horse Creek has
and may continue to impact native fish populations in the watershed. The population
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of wild cutthroat trout which once inhabited Horse Lake has been displaced by
introduced brook trout. Brook trout may also be affecting the populations of wild
cutthroat trout which inhabit Middle and Lower Horse Lakes. There is a potential
these introduced brook trout may be moving down Horse Creek and may impact bull
trout populations. During a night snorkel in a side channel of lower Horse Creek in
1993, suspected bull trout/brook trout hybrid was observed. It is uncertain whether
this fish was produced in Horse Creek or somewhere in the upper McKenzie River, but
brook trout/bull trout hybrids are a concern in Horse Creek. These fish have
developmental problems, their offspring have been shown to be sterile, and the
reproductive union depletes genes from the already small bull trout gene pool.

The diversity of fish species that inhabit Horse Creek reflect the diversity of habitat
available within the watershed. Although some creeks and lakes within the watershed
have been impacted by management, on the whole, Horse Creek is in good condition.
Holding and rearing pools, formed by scour associated with wood, rocks, and stream
banks, are found throughout the length of Horse Creek. Side channels, important
habitat for rearing chinook salmon and refuge from high winter flows, are common.
Although tributaries to Horse Creek are generally steep, they also provide spawning
and rearing habitat, particularly for cutthroat and rainbow trout and bull trout.
Numerous lakes occur in the headwaters, some deep enough to sustain fish populations
throughout the winter and some with available spawning habitat.

RECREATION RESOURCES

Recreation takes many forms within the wilderness area of the Horse Creek Watershed.
Hiking, horse-back riding, climbing, camping and viewing scenery are the more
common pursuits in the Three Sisters Wilderness area.

Horse Creek is a popular fishing destination, particularly from the confluence with
Castle Creek, downstream and in its headwater lakes. As ease of access to the creek
decreases further upstream, fish resource use also decreases. The anglers are diverse
and range from locals to individuals from out of state, and from spinning reel users to
expert fly-fishers. The creek is not stocked with hatchery fish.

This area is also popular for deer and elk hunting. Though no records are available for
exact numbers of hunters that enter the area, during the fall months traffic is definitely
on the rise from hunting parties moving to and from favorite spots. A large portion
of the watershed is wilderness, providing the potential for high quality hunting
opportunities.
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BOTANICAL AND WILDLIFE RESOURCES
Horse Creek Watershed contains potential habitat for over 300 species of wildlife and
over 1000 species of plants. Threatened species in the watershed include the northern
spotted owl and bald eagle. Endangered species include the peregrine falcon.
Sensitive species include the sandhill crane, red-legged frog, wolverine, Townsend’s
big-eared bat, harlequin duck, and the plant Adder’s tongue.

This watershed has a rich diversity of habitats including forests, lakes, wetlands, lava
flows, meadows, and alpine areas. The majority of the watershed has not been actively
managed for timber resources. Habitats have generally not been degraded. All species
that historically occurred in this area are thought to still be present.
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HORSE CREEK
CHAPTER 2

ISSUES AND KEY QUESTIONS

The development of high priority issues is critical to focus the scope of a watershed
analysis. Key questions that address the issues further refine the analytical task.

The following chapter lists current, high fﬁoriw issues and key questions identified
within the Horse Creek Watershed. he issues are organized by domains as
recommended by the Watershed Analysis Handbook (1995).

AQUATIC AND RIPARIAN DOMAIN

1 Management practices such as road building and maintenance, timber harvest,
and slash treatments may have changed the frequency and spatial distribution of mass
wasting and surface erosion. This can result in increased turbidity and filling of large
pools with sediment.

a. Question: What are the main sediment sources to Horse Creek? Where do
they occur?

b. Question: Where are road fills that are unstable and what is the potential

for fills to initiate debris torrents or debris avalanches?

C. Question: Have roads and harvest units increased the frequency and
magnitude of slope failures over time? Do we see conditions typical of this type
of failure here?

d. Question: Where are soils conducive to timber harvest and road
construction?

e. Question: Where are soils of concern where timber harvest or road
construction could potentially cause detrimental resource effects?

f. Question: How has fire influenced the erosion processes in this landscape
historically, and how would future prescribed natural fire or management
ignited fire implementation affect these processes?

2 Increases in peak flows resulting from timber harvest and extension of the
drainage network by road systems may have reduced channel complexity through:
scouring and downcutting of the channel; isolating side channels; and transporting large
woody debris out of the system. ’

a. Question: Have management activities affected the magnitude and
frequency of peak flows? Have increased peak flows reduced channel
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complexity or modified aquatic habitat beyond the range of historic variability?
How have flood events and management activities affected channel
characteristics and channel patterns through time?

b. Question: To what extent and degree have riparian areas and floodplains
been altered by management? Have alterations affected the aquatic ecosystem?

C. Question: What are the in-stream erosion processes and where do they
occur? Where have management activities altered these processes?

d. Question: Which water quality parameters are critical to beneficial uses?
What are the existing water quality conditions, do they meet state standards, how
do they impact beneficial uses, and how do they compare with benchmarks
currently in place?

e. Question: How has fire influenced the aquatic habitat in this landscape
historically, and how would future prescribed natural fire or management
ignited fire implementation affect their maintenance?

3  Private lands can be affected by changes in channel morphology that result from
management practices (i.e. road building/maintenance, timber harvest, prescribed
natural fire, and fish habitat manipulation). This is especially true if those activities
change flow regimes or alter within-stream large wood.

a. Question: What is the historic pattern of channel changes along Horse
Creek, particularly in the Horse Creek delta near private residences?

4  Private landowner practices such as construction (housing and roads), and stream
bank protection measures may have altered historic channel patterns. The results may
change channel morphology.

a. Question: Where and what actions on private lands might be affecting
natural channel morphological processes?

b. Question: What private landowner activities are regulated by county, state,
and federal regulations, and how are they impacting beneficial uses?

5 As a Key Watershed, Horse Creek provides important habitat to fish (streams and
lakes) in this basin.

a. Question: What is the current and historic distribution of fish in Horse

Creek Watershed?

b. Question: What are current in-stream habitat conditions, and how do they
“compare to historic conditions?’

C. Question: Where are non-native fish present in the watershed? How have

non-native fish influenced native fish?

d. Question: What role does Horse Creek play in providing refuge for

aquatic organisms? Where are areas critical to spring chinook and bull trout in

Horse Creek?

e. Question: What recreational impacts occur to native fisheries?
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f. Question: What passage barriers exist and which ones are
causing critical problems?

6 Existing riparian habitat must adequately maintain the quality/quantity of
habitat to support viable populations of riparian-dependent species.

a. Question: What was the historic com;)osition of the riparian vegetation?
How does that compare to current conditions?

b. Question: V\?hat is the historic role of disturbance in the riparian areas?
How do historic disturbances compare to the current processes?

c. Question: Will the riparian reserves adequately function to meet all
objectives outlined in the Northwest Forest Plan?
d. Question: What criteria could lead to interim riparian reserve adjustments,

and where are some of the areas that fit these criteria?

7 Since the completion of the 1990 Forest LMP and implementation of the watershed
analysis process direction has been developed to make a preliminary analysis as to the
possible eligibility of rivers and streams for inclusion under the Wild and Scenic Rivers
Act. This analysis provides an opportunity to document current information about the
streams within the watershed for use in a future Forest-wide process that determines
additional eligible Wild and Scenic Rivers.

a. Question: Which major tributaries in the watershed were not analyzed in
the eligibility assessment developed for the 1990 Willamette National Forest
LRMP? What attributes (Outstandingly Remarkable Values) do they have that
may warrant their further consideration under the Wild and Scenic Rivers Act?

TERRESTRIAL DOMAIN

1 Management activities within these forests, including timber harvest, road
building, and fire exclusion, may have altered species' composition or created patterns
and conditions that are outside of the historic range of variability. The biological
diversity of the watershed may have been altered.

a. Question: What is the array and landscape pattern of forested plant
communities in this watershed?

b. Question: How does the current condition of forested vegetation compare
with the historic range of variability?

c. Question: hat processes caused these patterns? (fire, wind, insects,
diseases, volcanism, timber harvesting, erosion, rain on snow, etc.)

d. Question: How does the current conditions affect future land management
objectives or ecosystem function?

e. Question:  How will the implementation of Prescribed Natural Fire or
management ignited fire affect the vegetation on this landscape?

2 Levels of large woody debris and snags in managed forests, including
plantations, campgrounds, roadsides, etc., may be outside of the historic range of
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natural variability for unmanafed forest systems. This could impact a variety of species
that depend on these structural elements for habitat.

a. Question: What is the historic natural range of variability for large woody
debris and snags on this landscape?

b. Question: Have management activities altered the landscape condition
significantly outside the historic range for snags and large woody debris?
C. Question: Have management threshold levels been achieved? Where are

conditions outside of “acceptable” ranges?

3 Future land management strategies focused on the maintenance or development
of late-successional forest species may result in diminished availability of habitat for
early seral species.

a. Question: What species are associated with early seral habitats?

b. Question: What is the historic and projected future availability of early,
mid, and late seral habitat over time in this watershed?

C. Question: How will the availability and distribution of these habitat types
affect species associated with them over time?

4 The majority of sensitive and rare plant species that are known or suspected to
occur in the watershed occupy non-forested areas (special habitats). These areas, though
protected by S&G's, are generally un-mapped and unsurveyed. It is unknown what
their current contribution to biodiversity on the landscape is or what threats they may
be receiving.

a. Question: Where and what kind of special habitats are present within the
watershed? How have these habitats evolved?

b. Question: Are there special habitats within the watershed that have
limited distribution across the watershed /Forest/or Region?

c. Question: What threatens the continued stability or functioning of these
special habitats?

d‘.) Question: What wildlife and botanical species of interest are associated
with these areas?

e. Question: What are the threats to the Research Natural Areas?

5 Diversity (i.e. horizontal structure, species mix, stocking levels) in past harvest
areas may be providing low quality habitat for species that rely on early seral stages.

a. Question: What is the current diversity level within managed plantations?
How does this compare with early seral habitat that resulted from natural
disturbances?
6 The Northwest Forest Plan requires survedys and management for numerous
species of wildlife, fungi, lichens, bryophytes and vascular plants (Northwest Forest

Plan ROD Table C-3). The location and potential distribution of many of these species
within the watershed is unknown.

a. Question: What C-3 species potentially occur in the watershed based on
their known range and habitat requirements?
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b. Question: What Table C-3 wildlife and plant species are known to occur

in the watershed?
C. Question: Do the Northwest Forest Plan standards and guidelines
adequately protect existing habitat and provide long-term habitat for species of
concern listed within the Plan?

7 The watershed must continue to contribute to the recovery of several threatened
and endangered fish and wildlife species, and it also must maintain or increase the
populations of rare or sensitive species.

a. Question: What TES species are known to occur or potentially occur
within this watershed?

b. Question: What is the condition of the populations of these species and
their habitat?

C. Question: What is the status of TE species recovery, and how is this
watershed contributing to recovery goals?

8 The watershed contains a portion of a Late Successional Reserve. I[ts potential
contribution to the recovery of the spotted owl and maintenance of late successional
species can be influenced by human activities, such as timber harvest. * Answers to
these questions should be fully addressed in the Forest-Level Late Successional Reserve
Analysis currently underway. The condition of the LSR will be briefly summarized in
this Watershed Analysis.

a. Question: What is the amount and distribution of late successional habitat
(current and historic) in the LSR?

b. Question:  What is the potential for success in maintaining late
successional habitat over time? What are the major risks to maintaining this
habitat?

C. Question:  Are there management techniques that can promote late
successional conditions in these stand types (i.e. prescribed fire, mechanical
treatments, etc.)? Do stands exist that would be appropriate for this
management? Where are they?

d. How stable and productive are the existing spotted owl sites?

e. What is the expected population level of this LSR’s spotted owls in the
future? How does this differ from the current level?

f. What other late successional species occur or could occur in this area? Are
there significant concerns for their viability related to management of this area?
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9  Important geological resources may be at risk from management activities.

a. Question: Are there areas of with unique geological value (fossils or
formations) that are at risk from management activities?

10 Road management strategies for the watershed may increase or decrease the
quality of wildlife habitat and hunting opportunities.

a. Question: What are the current road densities and network within the
watershed?  How do they currently impact wildlife habitat, hunting
opportunities, and dispersed recreation?

SOCIAL AND ECONOMIC DOMAIN
(Note: this will be a qualitative treatment, not quantitative)

1 There may be conflicts between economic growth and resource conditions.
Increased demands on campgrounds, wildlife hunting and viewing, and fishing may
affect the resource and/or change visitor use.

a. Question: What actions in the future may change the tourism-generated
economic benefits to the local economy?

2 Impacts to the scenic quality of natural features may be occurring from
degradation caused by rock sources and harvest units.

a. Question: What management existing conditions are inconsistent with the
Scenic allocations within the Forest Plan?

b. Question: Is this area approaching any thresholds? Are there

restoration opportunities?

3 Prescribed natural fire (natural or management ignited) may occur within
designated Class 1 airsheds. This type of management may be limited by air quality
regulations. The public's desires for clean air and good visibility, and the ecological
need for using Prescribed Natural Fire as an ecosystem management tool, may conflict.

a. Question: What was the historical air quality between 1850 and 1900?
b. Question: What is the current National Ambient air quality Standards and
benchmark for our areas?

4  Access management strategies (roads and trails) within the watershed may be
affecting sensitive areas, conflict with land use allocation objectives, or not address other
issues in the watershed.

a. Question: Are there roads and trails leading forest users into sensitive areas
(i.e. riparian, RNA, LSR)? If so, what and where are they? And, is current or
future projected levels of use in conflict with their desired future condition?

b. Question: Are existing road management measures effective? If so, why
not?
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C. Question: What are current road use patterns and are they expected to
change in the future? ‘
d. Question: What is the current level of trail development within Wilderness

and is that level appropriate to the WRS class?

5  Road standards may not be appropriate to current and anticipated uses, and
funding of those standards may/may not be adequate.

a. Question: Are road standards appropriate to anticipated uses? And can we
maintain that based upon funding outlooks?

6  Human uses (transportation system, recreation) may be in conflict with the ability
to maintain elk habitat. Effectiveness of existing habitats may have been altered.

a. Question: What is the HEr within the watershed?
b. Question: What are the seasonal impacts of these uses during winter, early
summer, summer, and fall? ~

7 Recreation uses within the watershed may have affected forest resources, visual
quality, social encounters, and visitor's recreational experiences. Some recreational uses
result in conflicts with other forest resources, and between recreationists who participate
in various legitimate uses within the watershed. '

a. Question: What types of recreation uses occur within the watershed?
Where and when do they occur, and to what intensity?

b. Question: What impacts do current levels of recreational use have on
natural resources? Where are unacceptable impacts occurring?

c. Question: How and where are current levels of recreation use impacting
user experience including scenic quality, social encounters, and user conflicts?

8 Grazing of pack animals and human use in wilderness areas may be impacting
Aquatic Conservation Strategy Objectives.

a. Question: Where and what kind of disturbance has occurred to riparian
habitat from grazing and other human uses in the wilderness? .
b. Question: V\?here are areas with the highest potential for degradation in
from grazing the future?

C. Question: What are some of the restoration activities that could be
recommended?

9  Congressionally designated Wilderness has traditionally been viewed as a
"recreational" allocation. This view may have limited past management strategies in
achieving integrated Wilderness management.
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10

a. Question: What and where has non-recreational resource coordination and
integration occurred? How have those efforts been incorporated in overall

Wilderness management efforts?

Areas within this watershed may contain prehistoric and historic sites.

Management activities within the watershed may have impacted these areas.

11.

a. Question: What are the major human uses, including tribal uses and

treaty rights?

b. Question: Where are these sites in the watershed, how were/are they used?
C. Question: Where site specific information is not known, where are the areas
of "high probability" of Native American sites. »

d. Question: Where and what levels of damage are occurring to these sites?

e. Question: What restoration/protective measures could be implemented?

Cities and un-incorporated communities along the McKenzie River have a close tie

to federal lands for their economic base. The local economy is tied to the health of the
ecosystem.

a. Question: What are the management opportunities within the watershed
that will contribute to sustainable communities?

b. Question: What are the additional, marketable products that can help
diversify the local economies that are not now being sold from the watershed? (i.e.

special forest products)
C. Question: How can the watershed best provide diverse recreational

opportunities that reflect current and future demands and contribute to the

stability of local economies?
d. Question: What are the suitable and available acres for harvest in the

watershed?
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HORSE CREEK WATERSHED ANALYSIS

CHAPTER 4

SIGNFICANT FINDINGS AND RECOMMENDATIONS

INTRODUCTION ,
The following Tables summarize significant findings and recommendations

documented in the Horse Creek Watershed Analysis. Information to support the
recommendations can be found in Chapter 3.
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Table 4-1: A summary of significant findings and recommendations documented within the watershed analysis. Detailed
information to support these recommendations can be found in Chapter 3. The McKenzie RDMA evaluates all potential
projects listed in watershed analyses at the beginning of each fiscal year, and determines their priority in the context of

personnel availability, funding, and potential for resource impacts.

g SIGNIFICANT F][, NDING

ACTION

‘ b | REQUIRED
AQUATIC HABI'IAT AND HSHERIES
There has been a reduction in channel complexity Identify opportunities to restore channel DEVELOP
(LWD and pools per mile, 40-50%) as a result of complexity and recruitment frequencies based on | IMPLEMENT
stream cleaning and flooding (1964 flood and 1933 historic levels in lower and upper Horse Creek. PLAN
moraine failure on South Sister) This could include LWD management, opening COORDINATE
channels, or vegetation treatment in the riparian
zone.
One significant human-placed fish barrier currently | Improve fish passage at culvert barrier on IMPLEMENT
exists in the watershed on Pothole Creek. Pothole Creek. A plan and finances has been PLAN
established to correct this problem.
Bull trout spawning/rearing habitat within in Horse | Based upon previous probes, focus future probes | COORDINATE
Creek/Separation Creek is incomplete. on Separation Creek (RM 0-4) and Horse Creek WITH ODFW.
(in the Eugene Creek area). Include temperature | SURVEY
in data collected. Actively coordinate increased
survey efforts and data collection with ODFW.
Establish redd index reaches. .
Spring Chinook numbers have declined in the Participate in monitoring efforts of spring MONITOR
watershed. chinook with resource agencies. Efforts would AND
include establishment of index spawning reaches | COORDINATE
and juvenile rearing surveys. W/ODFW
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AQUATIC HABITAT AND FISHERIES cont.
Brook trout are a threat to native cutthroat trout Participate in brook trout management with COOPERATE
populations in the Horse Lake Complex, Nash Lake, | resource agencies. Monitor bull trout W/ODFW.
and upper Horse Creek; and a threat to native bull spawning/rearing for impacts by brook trout. DEVELOP
trout wherever they occur in the watershed. Recommend no stocking of any trout species in BROOK TROUT
lakes with reproducing native populations. PLAN TO
Develop brook trout reduction program with -~ | REMOVE FROM
resource agencies. | WATERSHED
The extent of the impact of hatchery spring chinook | Assist resource management agencies in COOPERATE
and summer steelhead on wild spring chinook and monitoring wild spring chinook and “redside” WITH
native “redside” rainbow trout populations is rainbow trout populations. RESOURCE
unknown. AGENCIES
Introduced non-native trout in high lakes is likely Determine high lakes biota and water quality in | CONTINUE
impacting native fauna. managed and un-manged lakes. Provide stocking | HIGH LAKES
recommendations to ODFW based on results. INVENTORIES
Bull trout and Chinook are presently species at risk | Maintain or enhance habitat necessary to both IMPLEMENT
in the watershed. species. Restoration of predator species (bull RESTORATION
trout) requires restoration of prey species (spring
chinook).
1964 flood significantly altered channel pattern, Recognize potential impacts of large flood events | INFO FOR
complexity, and riparian vegetation when planning management within floodplain FUTURE
and slide-prone upslope areas. PLANNING
1996 flood caused relatively insignificant channel Monitor vegetative recovery on depositional bars. | MONITOR
changes. Localized bank cutting/bar deposition Continue cross-sectional profiles to track channel
occurred. changes.
Pre-1964 flood, lower Horse riparian vegetation Silvicultural activities within the floodplain to INFO FOR
dominated by conifers; post-1964 flood, areas promote conifer growth should reflect historic FUTURE
dominated by hardwoods. conditions. PLANNING
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"AQUATIC HABITAT AND FISHERIES cont.

Water temperature in Horse Cr. meets anadromous Continue water temperature monitoring station INSTALL TEMP
temperature standards, but does not meet current in lower Horse Creek. Install temperature INSTRUMENT
bull trout standards as set by DEQ. However, instrument in Separation Creek. IN SEP-
background temperatures have only been minimally | Work with DEQ, USFWS, and ODFW to ERATION CR.
influenced by human activity. determine appropriate standards based on site- DIALOG WITH
specific conditions. DEQ/ODFW/US
FWS FOR
APPRO-PRIATE
STANDARDS
Riparian areas on Class I and II streams fall within Manage for ACS Objectives with consideration INFO FOR
late successional reserves and wilderness. for extent of floodplain. FUTURE
PLANNING
Riparian Reserves widths on Class Il and IV Consider historic range of variability of INFO FOR
streams in the watershed could be altered following | landscape and ACSO’s to determine riparian FUTURE
a Landscape Design if ACSO’s can still be met. reserve widths. PLANNING
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"SOILS AND WATERSHED

The frequency of slope failures has trended outside
of the historic range of variability due to road
construction on slopes greater than 70 percent and/or
on unstable soils or landforms, particularly on the
FR1993.

Road alignments that are currently contributing
to slope failures due to their position on the
landscape or soil type should be evaluated for
potential re-alignment or decommissioning. Field
validate slopes, soils and landforms which
should be avoided during future road
construction. Full bench construction and end
haul of material should be required where road
alignments must be constructed on potentially
unstable soils or slopes.

IMPLEMENT
RESTORATION.
INFO FOR
FUTURE
PLANNING.

The frequency of slope failures has trended outside
of the historic range of variability where
regeneration harvest has occurred on potentially
unstable soils. Known slope failures related to land
management occurred on SRI 16, 168, 203 and 612
soil/landform types.

Field validate soils and landforms that contribute
to slope failures following regeneration harvest.
Implement silvicultural prescriptions that leave
sufficient numbers of live trees to maintain a
relatively high evapotranspiration demand and
an interlocking root network.

INFO FOR
FUTURE
PLANNING.
INVENTORY

Upland grassland communities are uncommon and
are decreasing in size due to extension of the fire
return intervals through human intervention.

Accurately map grassland communities and the
associated soils that were historically maintained
by frequent fire. Re-introduce fire to these
systems.

MAPPING AND
RESTORATION
WITH FIRE

The 1990 SRI Atlas (GIS spatial data base) does not
reflect the diversity of various soils that occur within
the watershed. These soil types include: rock
outcrop, unsuited soils; wetlands; soils associated
with fire disclimax grassland ecosystems; and soils
common fo riparian areas.

Accurately map the diversity of soils with
project-level surveys. Priority should be given to
mapping restrictive soil types (rock outcrop and
unsuited soils), grassland, riparian and wetland
soils and their associated plant communities.

CORRECT
DATA AND
INFO FOR
FUTURE
PLANNING
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As mapped with existing, un-field-verified SRI Field verify the erosion potentials of soils on a INFO FOR

information, there are soils with high erosion project-level basis, and incorporate information FUTURE

potential throughout the watershed. These soils in project design, adoption of BMP’s, and site PLANNING

occur primarily in the Wilderness and within the specific mitigation measures.

LSR; however, they are present in the matrix

allocation. .

The majority of soils are site class 4 & 5 (low Validate soil productivity on a project level basis | VALIDATE

productivity). These soils are located throughout the | and adopt silvicultural prescriptions which DATA.

watershed, however, the least productive soils occur | address the ability to meet desired future INFO FOR

in the wilderness and steep slopes of the LSR. conditions. FUTURE

Matrix land allocations are dominated by higher PLANNING

productivity soils; however, site class 4 and 5 do exist

in inclusions in these areas.

A site-specific assessment of sediment production Conduct surveys and map locations where SURVEYS

from roads and transport mechanisms into the sediment production from roads could enter the

drainage network has not been performed. Specific | Horse Creek drainage network.

road alignments that indirectly contribute sediment

into Horse Creek have not been determined.

Several residences on the east side of Horse Creek Share this information with landowners. OBSERVA-

are located within the area potentially subject to TIONAL
MONITORING

flooding during >50 year flood events.
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SOILS AND WATERSHED cont.

Two of the Midpoint ARP values should be updated | Change the recommended Midpoint ARP for FOREST PLAN

due to additional information gained since the LMP | Lower Horse to 75-80 due to a high landtype REVISION OR

was finalized in 1990: Lower Horse and Separation | sensitivity and high beneficial use of NON-

Creek. anadromous fish; and change Separation Creek to | SIGNIFICANT
70-75 because it is bull trout habitat, and AMENDMENT
therefore should have a high beneficial use., TO PLAN
instead of its current moderate level.

Though none of the drainages exceed 3.0 Monitor contribution of these areas to peak flows | RESEARCH.

miles/square mile of roads, Avenue/Wilelada and through a research project. INFO FOR

Castle/Pothole may experience increased peak flows FUTURE

due to road densities, steep slopes, and shallow soils. PLANNING

LWD in the Horse Creek floodplain may be reduced | Review debris torrents intercepted by roads asa | RESTORATION

from historic levels because sideslope large woody | source of instream /riparian restoration material.

debris in carried by debris torrents could be Provide a means of instream and riparian

intercepted by road 2638. recruitment of sideslope debris torrent material to
the Horse Creek floodplain and channel.

ARCHAEOLOGY

Majority of known pre-historic sites are on Foley Consider developing a broad area research design | RESEARCH

ridge (due to sampling intensity associated with to identify location of sites.

timber sales). Existing data is still sketchy.

Wilderness lake locations have high probability for | Consider developing a sample survey for the SAMPLING

pre-historic/historic sites from sheep grazing activity. | wilderness in high probability sites.

Virtually no surveys have been conducted in the

wilderness, resulting in impoverished data.

In 1872-1938: three allotments for sheep grazing. Conduct archival research into grazing and RESEARCH

Probably grazing in 1860’s also, but un-alotted. historic period of Native American presence.
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SIGNIFICANT FINDING .~
ARCHAEOLOGY cont.
Rumored conflicts between sheepherders and native | Conduct archival research into grazing and RESEARCH
Americans may have occurred in the 1860’s. historic period of Native American presence.
Incursions by northern Pauite is poorly known. May | Conduct archival research into grazing and RESEARCH
be archaeological sites relating to this that we historic period of Native American presence.
haven’t found yet.
Medicinal plant gathering occurred in Lamb Butte Conduct interviews with Warm Springs Indian INTERVIEWS
area. Tribe members, and members of the Siletz and
Grande Ronde tribes.

We assume that until around 1910, humans caused a | Consider influence of humans in development of | INFO FOR
fair amount of fires. More of the historical fires existing vegetation during PNF planning. FUTURE
were caused by sheep herders than native PLANNING
Americans.
HUMAN USE
Human use is highly associated with water. Establish and implement monitoring strategy to | DEVELOP
Exceptions occur where there are special resources of | examine possible impacts of this use on water MONITORING
interest (i.e. James Creek shelter) associated values PLAN

| MONITOR
AUM'’s are down from historic levels. AUM’s are Determine if current grazing levels are RESEARCH
now recreational stock. compatible with range conditions. MONITOR
The season of use for grazing is more critical than Monitor meadow and forage condition. MONITOR
number of stock.
The trail system was develop in 1930’s. Changes that | Continue monitoring trail condition for MONITOR
have occurred have been in response to resource associated resource impacts. RECONSTRUCT
problems. /RELOCATE

SEGMENTS AS
NEEDED
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“Wild and Scenic__

There are 2 streams eligible for Wild and Scenic Validation of this analysis will occur in a Forest- | FOREST-LEVEL

evaluation that do have outstanding remarkable level suitability study EIS. This will involve the | PLANNING

values. public.

These eligible rivers will be protected with Forest Any activities that may take place within ¥4 mile | INFO FOR

Plan direction until study is completed and Congress | of these sfreams must be evaluated to determine FUTURE

determines if the rivers are to be designated. if they will alter the ORV’s. PLANNING

FIRE

Fires are generally smaller in size now than Investigate re-introduction of fire in the RE- ‘

historically because of suppression efforts, resulting | wilderness, either through PNF or MIF, to re- INTRODUCE

in early seral forests trending outside of the natural | establish historic regimes. FIRE

range of variability, and the pattern of forested

stands shifting to a smaller average patch-size,

particularly in the wilderness.

High intensity fires >5000 acres in size are possible MIF may be an option to reduce risk of large fires | INFO FOR

under current vegetation conditions in the absence that would otherwise conflict with other resource | FUTURE

of active suppression. values. PLANNING

VEGETATION

White bark pine may be reduced due to changes in Monitor for resistant trees. Develop a select-tree | MONITOR

associated vegetation and increased in disease program.

(blister rust)

Insects (spruce budworm) and disease Investigate treatment of Pacific silver fir to INFO FOR

(Mistletoe/Canker) have increased with fire reduce stress and subsequent insect and disease FUTURE

suppression. infestations. PLANNING

All white pines in watershed have been significantly Emphasize planting disease-resistant white pines | INFO FOR

reduced by blister rust. in areas within historic range. FUTURE
PLANNING

Chapter 4
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VEGETATION cont.

Monitor and manage for invasive non-native &
noxious weeds. '

More phelinus will be seen as more stands develop | Monitor progress of disease. Areas of high MONITOR

late successional characteristics. This may become recreation use should consider site conversion to

impactive to campgrounds and other recreation sites. | hardwoods and resistant conifers.

‘Many of the stands in the matrix allocation have Emphasize stocking control through INFO FOR

high density conditions contributing to stress. This | precommercial thinning and commercial thinning | FUTURE

is a result of natural conditions created by stand to increase growth and vigor on remaining trees. | PLANNING

replacement fires at the turn of the century. Use prescribed fire where appropriate.

There has been a loss of old growth system function | Opportunity for large block, minimum INFO FOR

from edge effect in leave blocks. fragmentation strategies may be appropriate in FUTURE

these areas. PLANNING

Historically, fires driven by east winds have had the | This orientation could be used as a guide for INFO FOR

most significant affect on landscape diversity. shaping future landscape patterns. FUTURE
PLANNING

Fire is critical for maintenance of meadow vegetation | Prescribe low intensity surface burns in dry RESTORATION

and subalpine habitat. meadows and subalpine areas.

The size class for un-managed, older stands in Forest | Fix database as soon as possible with field DATA

GIS vegetation layer is overestimated. This will collected information. Re-calculate resources CORRECTION

significantly overestimate timber volume and based on new information.

habitat on the landscape whenever size class is used :

as the primary field for queries.

Olallie Ridge Research Natural Area is surrounded | Manage young stands in the LSR to develop late- | INFO FOR

by an LSR. successional & old-growth characteristics. FUTURE
PLANNING

Che 4




"SPECIAL HABITATS / PLANT
CONCERN

SPECIES OF

Appendix J2 of the 1994 Forest Plan FSEIS listed Investigate changing land allocation for Lamb SURVEY.

several recommendations for the Lamb Butte Scenic | Butte to be an RNA or Mycological SIA. Survey | INVESTIGATE

Area that have yet to be investigated. & manage known fungi sites & habitat. LAND
ALLOCATION
CHANGE OR

| ADD
EMPHASIS OF
: MYCO-

LOGICAL
SIGNFICANCE
IN AN SIA
IMPLEMENTA-
TION GUIDE

Horsepasture Mountain is one of the most Non-forested habitat types and associated plant FIELD

floristically diverse area in the entire Western communities need to be field verified & entered | VERIFICATION

Cascades. into GIS.

During this century, tree invasion & establishment Maintain integrity of the plant communities and | MONITOR

in many of the meadows was promoted on cold/ wet | habitat types. Monitor and manage for invasive | AND MANAGE

sites by warmer, dry weather. Conversely, this
process was promoted on warm/dry sites by cold,
wet weather.

non-nafive & noxious weeds.

Chapter 4




Page 12

SIGNIFICANTFINDING .~

TACTION

SPECIAL HABITATS / PLANT SPECIES OF
CONCERN cont.

Mesic & wet meadows at James Creek, Separation
Meadow, & Buck Meadow are impacted by
human/packstock use. "

Develop a management plan that could include
recommendations for rehabilitation such as
closing and rehabilitating heavily impacted
campsites; continued use of riparian and trail
setbacks; educational signs; pellet food for
stock animals.

REHABILITA-
TION
EDUCATION.
COORDINA-
TION W/MAN
IN THE
BIOSPHERE
PROGRAM

Conifer encroachment is occurring in some higher
elevation meadow habitats.

Prescribe ignition or natural fire where possible.
Mechanical thinning of conifers may be
necessary in specific meadows.

INFO FOR
FUTURE
PLANNING

Human traffic is impacting Wickiup Plains because
of the erosive soils. The actual acres impacted,
however, is extremely small (<0.25 acres or 0.002% of
the entire community).

Investigate the recreation use & impacts to the
area. Make recommendations to improve habitat
conditions and to mitigate future negative
impacts; manage stock and foot traffic moving
through Wickiup Plains.

INVESTIGATE
IMPACTS.
RESTORE

Subalpine/alpine plant communities are most at risk
to global warming impacts.

Monitor subalpine/alpine plant communities for
changes. Coordinate long term field studies with
the scientific community.

MONITOR.
RESEARCH

No comprehensive plant surveys have been done in
wilderness for rare plants or noxious weeds. No
surveys for survey and manage species have
occurred in the watershed.

Initiate field reconnaissance for rare plants and
non-native plant species. Establish survey
protocol for wilderness rangers to record non-
native plants in the wilderness.

SURVEY

Chanter 4
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"SPECIAL HABITATS / PLANT SPECIES OF

CONCERN cont.
Significant quantities of weeds are located adjacent | Survey trailheads to determine type & quantity SURVEY
to roads to trailheads: weeds have the potentlal to of weeds. Treat weeds to prevent entry into AND TREAT
move into the wilderness. wilderness areas. Place weed educational signs at
trailheads to inform the public.
The sensitive plant, Adder’s tongue, near Owl Creek Manually remove encroaching vegetation. RESTORATION
is being impacted by aggressive vegetation in the Continue to monitor population. AND
meadow. This is one of only six populations in MONITORING
Oregon.
WILDLIFE
The only known breeding sandhill cranes on the Develop monitoring strategy to assess extent of MONITOR.
District are in this watershed population. Consider re-location of trail and/or | DEVELOP SITE
' campsite to reduce impacts if necessary. PLAN
Spotted frog populations within and adjacent to this | Survey habitat to determine population extent, | SURVEYS
watershed may be negatively impacted by sport fish | and develop Conservation Agreement with DEVELOP
stocking USFWS. CONSERVA-
Increase awareness of ODFW to known TION
populations, and reach agreements to reduce AGREEMENT
stocking in populated habitat.
High Emphasis elk areas in wilderness do not meet | Develop alternative model thresholds with COORDINAT-
HEc or HEs and can not meet with existing forest ODFW that realistically reflect the condition of ION W/ODFW
types. the landscape or redefine habitat definitions to
reflect the habitat potential for higher elevation
forested communities.
Develop hunter’s ethics material, and locate at EDUCATION

Impacts from hunters in wilderness camps is
increasing.

trailheads.

Chapter 4
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g T | REQUIRED
WILDLIFE cont.
HEr could be increased in 2 elk emphasis areas with | Investigate with recreation and soils/hydrology ROAD
the closure/decommissioning of roads 2643-485, 2643- | the decommissioning/closure of these roads. CLOSURE/-
469, and road into Rainbow Falls viewpoint. DECOMISS-
IONING
Potential Habitat for Threatened, Endangered, Develop strategy for conducting surveys for these | INVENTORY
Sensitive, and other species of concern has not been | species. Use the Wilderness Implementation
systematically surveyed in the wilderness. Guide.
Gaps in the small LSR network occur in the extreme | Retain pileated/pine marten area 296, of which INFO FOR
western portion of the watershed because of the low | 141 acres is in Horse Creek Watershed and 22 FUTURE
density of historic spotted owl sites. acres is in Upper McKenzie Watershed PLANNING

Chanter 4
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