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ABSTRACT

The Browns/Wickiup Watershed Analysis and Browns/Round Mtn. Late-Successional Reserve
Assessment has been completed for the Browns and Wickiup subwatersheds located on the
Bend-Fort Rock District of the Deschutes National Forest. The Late-Successional Reserve
Assessment for Browns and Round Mountain LSRs is included as a separate chapter. It is
provided to fulfill assessment criteria identified in Northwest Forest Plan (USDA et al, 1994)
guidelines. The analysis and assessment covers a landscape comprised of a variety of
Deschutes National Forest Land and Resource Management Plan (LRMP) allocations,
including (but not all) of the following designations: General Forest, Matrix, Roadless, Old
Growth, Dispersed Recreation, Intensive Recreation, Bald Eagle Management Areas, and
Late-Successional Reserves.

The three primary issues guiding the watershed analysis are: 1) vegetative health and
sustainability, 2) increased recreational use and the associated resource impacts to wildlife,
vegetation, soils and water quality, and 3) future maintenance of recreation infrastructures.
A summary of analysis results is found within the document in Chapter II.

Vegetative health is identified as “at greatest risk” to loss within the dry forest types as a result
of fire exclusion, high stand densities and shifts in species composition. Long-term
sustainability of the dry forest types is a concern due to the presence of stand densities in
excess of known stable densities identified for these types of forests.

Recreation use is approaching the carrying capacity for the physical and character setting in
some portions of the watershed, especially around Wickiup Reservoir. Opening weekend of
fishing season and prime summer weekends have an estimated 3,000 campers in developed and
dispersed sites along the reservoir shores. Although the capacity of existing developed and
dispersed sites is being tested throughout the recreation season, the recreation experience for
most campers generally remains a positive one, even at relatively high use levels.

Damage to resources as a result of recreation use is occurring within Riparian Reserves,
although the objectives of the Aquatic Conservation Strategy of the Northwest Forest Plan are
being met in most areas. The primary resource concerns in Riparian Reserves include:
wildlife disturbance, soil compaction, disposal of human waste, integrity of the recreation
character setting, and invasion of noxious weeds. Recreation infrastructures are deteriorating
and in need of upgrade improvements, site redesigns and, in some cases, replacement.

The Browns Mountain LSR is identified as “substantially departed” from historic vegetative
conditions. Most stands within the dry forest types currently carry high levels of management
risk and need density reduction to function as long-term sustainable habitat. In general, the
density of the forest is at a nonsustainable and unstable condition which places most stands at
risk of mortality from insect and disease agents and future fire events.

The Round Mountain LSR is very small (224 acs.) but occupies a strategic location between
the Browns Mountain and Sheridan Mountain LSRs. Connectivity between the LSRs (Figure



7-3) was analyzed and addressed by specific recommendations found in Chapters VI and VIL
Habitat management options within the Round Mountain LSR are more limited because of the
steep slopes. There is a concern for the potential edge effects and wildfire risks from adjacent
lands. :

As a result of current conditions and the lack of controversial land designations beyond LSR
status, the Browns Mountain LSR is identified as an area that provides a unique opportunity
for management actions to remedy current risks. In the context of other LSRs, Browns
Mountain LSR currently provides an unencumbered landscape where management actions are
not limited by the lack of critical owl habitat or controversial land allocations. Opportunities
exist to reduce stand densities and high risk fuels within the Browns Mountain LSR providing
stable replacement habitat should forest conditions for suitable late-successional habitat
deteriorate within the Cultus and Davis Mountain LSRs.
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Chapter I
Introduction and Watershed Characterization

Introduction

The Browns/Wickiup Watershed Analysis and Late-Successional Reserve (LSR) Assessment
has provided the opportunity for an interdisciplinary team of social, physical and biological
specialists to analyze existing resource conditions while attempting to further understand the
interactions and impacts of past and current human uses within the present ecosystems.
Analysis of the social, physical, and biological components for Browns and Wickiup
subwatersheds are summarized to determine strategies for sustaining resource conditions into
the future.

The terms "watershed” and "subwatershed” are used interchangeably throughout the text.

Browns subwatershed and Wickiup subwatershed are combined into one "watershed" within
this document. A description of the baseline conditions of the water resources and adjacent
riparian habitats is included in order to assess their compliance with the objectives of the
Aquatic Conservation Strategy. Non-compliant areas are identified as restoration priorities.

The Browns/Wickiup Watershed Analysis and Late-Successional Reserve Assessment (LSR)
combines two previously separate reviews into one document. The Browns/Round Mtn. LSRs
were analyzed as one of six landscape sub-areas within the watershed, with the LSR as a
separate chapter. The resource conditions for the LSRs are referenced at a landscape scale,
but are described in greater detail in the LSR assessment as a result of more extensive
vegetation and habitat data. As a result, Chapter VII, entitled "Browns/Round Mtn. LSR
Assessment”, contains references to previous chapters of the watershed analysis in order to
condense text and reference material from similar analyses and assessments. Interpretation of
many processes within the LSR chapter needs to be within the context of the entire watershed
analysis.

The results of an integrated analysis can be found by the reader by referencing the sections
"Management Recommendations and Opportunities” in Chapter VI and "Treatment
Implementation Schedule and Recommendations” in Chapter VII. These sections include
recommendations for restoration, protection and enhancement of various resources, such as
Late- and Old-Successional stands, perennial and ephemeral stream channels, and associated
riparian habitats. Included are recommended changes for recreational uses around Wickiup
Reservoir. The Appendix contains additional rationale and detail which may not be found in
the primary chapters of this document.
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Watershed Characterization

The Browns/Wickiup Watershed is located on the southwestern edge of the Bend-Ft. Rock
District, and contains approximately 56,600 acres, including 18,900 acres of the Crescent Ranger
District. Approximately 75% lies within the Northwest Forest Plan (NWFP) boundary (Figure
1-5, Forest Plan Management Areas and NWFP Allocations). The watershed is surrounded by
volcanic peaks (The Twins to the west, Davis Mountain to the south, Wickiup and Gilchrist Buttes
to the east, and Browns Mountain, Shukash Butte and Round Mountain to the north) and is
dominated by Wickiup Reservoir. Wickiup Reservoir encompasses approximately 10,000 acres
and was constructed to store irrigation water. It has become a popular recreation area (Figures
1-2 and 3-13).

Landscape Areas

The watershed was divided into six landscape areas (Figure 3-1, further described in Chapters III
and IV) based on the physical characterizations of the watershed. Landscape area two contains
approximately 1,030 acres of private land. Landscape area six is the two Late-Successional
Reserves (Browns and Round Mountains), with approximately 2,480 and 200 acres (respectively)
which lie outside of the Browns/Wickiup Watershed boundary. The portion of the watershed
surrounding Wickiup reservoir is part of the LaPine basin. This area functions as a cold air sink
throughout the year and has seasonally high water tables. Morning surface temperatures in the
LaPine basin are often below freezing, even during the summer months. The extreme western
portion of the watershed is located on the glaciated slope of the highest feature within the
watershed, the 7,000 foot shield volcano called the Twins. The lower elevation of the Twins
relative to the predominant features of the Cascade Range allows greater amounts of precipitation
to cross over the crest. The watershed receives annual precipitation varying from 45 inches in the
western portion down to 25 inches in the eastern portion. Precipitation falls primarily in the form
of snow, with occasional spring, summer and late fall rains.

Water

The watershed has few streams (Figure 3-10, Table 3-7). Browns Creck and a section of the
Deschutes River are the only two perennial, fish bearing streams within the watershed. The porous
surface soils, composed of ash and pumice overlain on glacial till, glacial outwash, and basaltic
lava, readily absorb and transfer precipitation (snow melt and rainwater) to subsurface systems,
providing for extensive ground water exchange. Wickiup reservoir contains 200,000 acre-feet at
full capacity. The surface flow out of the watershed at Wickiup Dam represents only a portion
of the precipitation that falls within the basin.
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Vegetation

The Browns/Wickiup Watershed is comprised primarily of lodgepole pine, ponderosa pine, and
mixed conifer forest communities. At higher elevations, colder forest types dominated by
mountain hemlock plant associations provide striking contrast to the comnion warm and dry plant
associations. Remnants of late-successional forest is present within the watershed, but the
abundance has been compromised by mountain pine beetle epidemics and harvest fragmentation.

Wildfire, insects, and pathogens have all shaped the historic and current conditions of these plant
communities.

Fire/Fuels

Fire has been a major disturbance element in the watershed. Large, high intensity fires occurred
in the lodgepole and mountain hemlock plant associations within the watershed and the
surrounding areas. The combination of weather, beetle-killed trees, and high recreation use
contribute to the area's inherent fire-susceptibility. The magnitude of disturbance has changed
significantly in some plant communities due in part to the suppression of fire since the turn of the
century (Bork, 1984). Where fire was once frequent and light in the ponderosa dry plant
association groups (PAGs), the effects were relatively negligible except in understory vegetation
and fuels. Contemporary fires are not as expansive due to fire suppression, but the intensity and
potency of fires has increased notably. While several fire starts occur annually within the
Browns/Wickiup assessment area, only a very small percentage build into large-scale high
intensity fires.

Threatened and Endangered Species

Presently, there are no known northern spotted owls within the analysis area. However,
potentially suitable habitat does exist, and occupied sites are within approximately 5 miles of these
habitats. Other species listed under the Endangered Species Act (ESA) known to occupy the
analysis area include: northern bald eagle (Threatened status) and the spotted frog (Candidate
status). Seven nesting sites of northern bald eagles are known in the watershed analysis area. An
additional four nest sites are located within the portion of the Browns Mountain LSR outside of
the watershed boundary. Bull trout, proposed to be listed as “threatened” under the Endangered
Species Act are presumed to have been eliminated from the watershed about 40 years ago. The
status of the redband trout, currently on the Regional Foresters Sensitive Species list, is unknown.
There are naturally-reproducing rainbow trout within Wickiup Reservoir, but it is unclear if they
can be considered redband because of the likelihood of interbreeding with stocked rainbow trout.
No threatened or endangered plant species are known in the watershed area.
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Recreation

Wickiup Reservoir and the adjacent North and South Twin Lakes are high use recreation areas.
There are 9 developed campgrounds, providing a total of 235 individual overnight camp sites, and
3 day use sites (not associated with a campground). Use of developed recreation facilities in the
Wickiup area has increased dramatically over the last decade. Data collection from 1982 through
1995 indicates a forest-wide increase of 35%. This equates to an increase of 35,000 Recreational
Visitor Days (RVDs). Facilities at many developed sites are in need of maintenance and are
inadequate for current sizes of recreational vehicles (RVs), and are inaccessible to physically
challenged users. Nearly all recreational facilities are in need of maintenance or repair.

Dispersed camping outside of developed campgrounds is very popular in the analysis area,
especially at sites near water. Approximately 140 dispersed sites have been inventoried and are
occupied 30-45% of summer days. Sites located in the recreation/riparian interface show a
loss/degradation of vegetation, soil compaction, sanitation problems, and a change in site
character. Approximately 7 miles of trail leading to the Pacific Crest Trail provide access to the
backcountry (Figure 3-10, Points of Interest). Other uses in the Browns/Wickiup area include one
resort at South Twin Lake and several fishing outfitter-guide services. There is no grazing or
mineral extraction occurring at this time.

Recreational fishing is a very popular activity, and a vaﬁety of species attract anglers from across

the western United States. The game species include: rainbow trout, eastern brook trout, brown
trout, kokanee and coho salmon, largemouth bass, brown bullhead, and mountain whitefish.
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Fig. 1-3 DESCHUTES NATIONAL FOREST
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Chapter 11
Issues and Key Questions

The purpose of this chapter is to focus on the key elements of the ecosystem that are relevant
to the management objectives, human values, and resource conditions within the watersheds.
See Figure 1-5 for a display of management allocations.

Key issues are incorporated from an adjacent watershed analysis (Cascade Lakes, 1995) with
similar dominant physical, biological, and social attributes. After review and analysis, Issues
#1, #2, and #3 are refined to reflect the priorities found in the Browns/Wickiup
subwatersheds. Priorities were not assigned to the three issues as the team did not weight one
domain over another. Key questions were formulated to focus the team analysis. Units of
measure are used to interpret key ecosystem elements and are found throughout the analysis.

Key Issue #1:

The desired conditions for riparian health, water quality, fish, and riparian habitat for
dependent wildlife may not be attainable with the present amount, duration, and type
of dispersed recreational use.

Background: Dispersed camping and other recreational activities are creating loss of
vegetation and soil compaction along lakes, reservoirs and streams, which in turn creates shore
erosion, affects water quality and diminishes riparian habitat. Water quality is important
because it affects fisheries, downstream uses, and the recreational experience. Disposal of
human waste is also occurring within 100 feet of the high water line of both Crane Prairie and
Wickiup Reservoirs.

Key Questions:

e What level of use and quality of recreational experience can occur in riparian reserves and
around Wickiup Reservoir while maintaining the desired biological, physical, and social
resources in the long term?

Measure: Inventory of existing dispersed and developed sites
Acres of impacted dispersed sites (current and potential)
Carrying capacity (# of sites/mile of shoreline)
Recreation experience surveys
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eWhat is the status of water quality within the watershed, and what activities threaten or
benefit its quality?

Measure for streams: Fine sediment volume
E. Coli bacteria
Temperature
Macroinvertebrate communities

Measure for lakes  E. coli bacteria
and reservoirs: Transparency
- *Nutrient concentrations

Major ions
PH
Conductivity
*Plankton communities
*Road density and proximity to water

* Phosphorus is tied to soil erosion; roads are soil conduits

eHow are current activities and trends within the riparian reserves and Bald Eagle
Management Areas (BEMAS) affecting habitat and populations for dependent fish and wildlife?

Measure: Current conditions affecting future trends
Population/breeding numbers

Key Issue #2:

The desired condition of the forest may not be attainable. Social expectations may

exceed resource capabilities as illustrated by:

a. Past harvest practices has limited future management options by creating
fragmentation resulting in loss of connectivity for dependent wildlife species;

b. Fire exclusion and natural succession have changed the historical fire regime and
reduced the ability to suppress wildfire;

C. Forest resilience to insects and disease, as a result of fire exclusion, has diminished
as stand densities increase and shade tolerant species populate warm/dry sites.

Background: Large, high intensity fires historically occurred in the lodgepole and mountain
hemlock plant associations within the Browns/Wickiup watershed and the surrounding areas.
Fire exclusion has resulted in a highly unstable condition in many of the ponderosa pine and
dry mixed conifer stands, increasing the potential for more frequent and larger disturbances.
Conditions which contribute to these disturbances include encroachment of fir into stands
which were once relatively fire tolerant. Over-crowded and weakened trees are competing for
limited water and nutrients. Although some level of dead and dying trees are an important
component of ecosystem processes, significant acres of dense stands are imminently
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susceptible to insect and disease.

The dilemma is to balance both short-term and long-term objectives for a more stable, resilient
ecosystem. This system became unbalanced over a long period of time and a quick fix may

not be available.

Key Questions:

eWhat are the natural and human caused disturbances which have shaped the existing
landscape and watershed condition?

Measure:

Historical range of variability (HRV) for forest vegetation
Map layers representing historical harvest, thinning, and fire
Fuel models by acres

Acres where fire regime can be restored without pre-treatment
Percentage of forest stands dominated by shade intolerant species
Stand densities

Historical insect and disease disturbance patch sizes

Acres of high risk stands

Road densities

e What are the root causes of the current unstable conditions within suitable bald eagle habitat
and how can the risk of losing that habitat be reduced?

Measure:

Parameters for loss of large trees with large open limbs used for
nesting and roosting

Map of suitable bald eagle habitat

Stand densities

Road densities

¢ What are the effects of forest fragmentation on interior forested habitat and connectivity
between habitats for dependent plants and wildlife?

Measure:

Baseline patch size and number

Number and width of wildlife corridors connecting desired stands
Size and condition of interior forest relating to dependent species
Acres of regeneration

Acres of Late- and Old-Structured (LOS) habitat

Road densities

® What is the resilience of large trees in the dry forest type?

Measure:

Stand densities, by plant association group (PAG)
Species composition
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e What is the historic range of variability in the Late-Successional Reserve (LSR) Forest?

Measure: HRY estimates of the structural stages by PAGs
Current and future trends of the structural stages by PAGs

e What animal species related to late-successional and old-growth forest have potential for
occupancy within the LSR?

Measure: Listing of potential species
Acres of suitable forest type

» What are the nesting, roosting, and foraging (NRF) habitat requirements for the northern
spotted owl in an eastside forest and how much NRF exists within the watershed?

Measure: Acres of suitable nesting, roosting, and foraging habitat
Acres of NRF utilized by owl pairs in adjacent watersheds

e What percentage of the LSR or adjacent stands is in excess of NRF requirements and which
can be manipulated to maintain future resiliency?

Measure: Acres in excess of NRF requirements
Acres which are not resilient to disturbance

¢ What factors determine if large trees with a multi-stratum condition would benefit from
stocking level reduction, given signs of decline and mortality within the next 20 years?

Measure: Density related to sustainability per PAG
Departure from HRV (stages 6 and 7)
Average crown ratio per overstory tree
Presence of bark beetles

Key Issue #3:
The desired condition for developed and dispersed recreation, may not be attainable with
present and predicted use levels and the deterioration of recreation facilities.

Background: Maintaining a quality recreation program will become increasingly difficult with
more recreationists using the same facilities and areas. Current recreation budget allocations
have been reduced approximately 40% since 1993, making it more difficult to respond to
operation and maintenance needs, as well as user expectations for clean and efficient facilities.

Many of the recreation facilities were constructed 25+ years ago and are now in need of
costly repair or replacement. Currently, there is little to no funding allocated for the
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replacement of these facilities (water systems, rest rooms, etc.)

Increasing recreation use due to rapid population growth, more leisure time, and technological
development has resulted in a changing experience. 'What once was a quiet, serene setting is now
a busier, fast-paced environment which is in direct conflict with some recreationists values.

Key Questions:
*What is the desired condition for recreation, both developed and dispersed?

Measure: Desired condition per landscape sub-area
Amount of resource impacts present and/or acceptable

e What is the current level of use and quality of recreation and what is the trend over time?

Measure: density of campsites
occupancy rate

The following key question was removed as a result of a variety of physical and locational
factors:

eHow do we maintain water quality and instream flow regimes (peak flow, duration, timing,
water yield) as upland timber stands are actively managed?

In the Browns/Wickiup subwatersheds, upland management of timber stands appears to have a
minimal effect on water quality and instream flow regimes due to the combination of porous soils,
moderate slopes and the presence of a small number of perennial and ephemeral stream channels.
The porous soils and moderate slopes contribute to a rapid movement of precipitation to the
subsurface system, providing extensive ground water exchange. While slopes are slightly more
extensive along the reach of the Deschutes River between Crane Prairie and Wickiup Reservoirs,
increases in instream flow as a result of past harvest activities have been minimized by existing
vegetation buffers in this area.

Browns Creek is also buffered by a reasonably wide vegetation barrier and low to moderate
slopes. The most likely increases in overland flows within the subwatersheds are associated with
roads and harvest areas adjacent to an ephemeral stream channel in the central portion of the
watershed, one which currently empties seasonal and storm event flows into two borrow pits
located along road 46. Therefore, the interrelationship of upland timber stand conditions, water
quality and instream flow regimes was removed as a key question, although the issues and
concerns involved with these areas are still addressed.
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Summary of Analysis Results

The following statements are some of the key findings of the watershed analysis. These findings
are grouped into four headings including: 1) Matrix/General Forest lands, 2) Recreation
Waterbodies, 3) Wildlife, and 4) Late-Successional Reserves.

Matrix/General Forest

e Most mountain hemlock stands are currently within historic fire regimes and appear to be stable
for both the short- and long-term. The native fire return interval is approximately 250 years.
Other plant association groups have a shorter fire return interval and thus are more affected by fire
exclusion since the turn of the century.

eMost mixed conifer dry PAGs are currently in a high density condition as a result of fire
exclusion and forest succession, and are not stable nor sustainable, thus carrying an element of
risk associated with long-term ecological function.

*Most lodgepole pine stands have been harvested as a result of salvage/fiber recovery activities
following mountain pine beetle epidemics to reduce the risk of an uncontrollable wildfire. These
treatments have compacted and displaced the soil to a point where long-term productivity on
certain sites may be decreased.

* Most ponderosa pine stands, especially those located on forested lavas, have high levels of dwarf
mistletoe inoculum.

eLate-structural, single story stands, which once dominated the dry plant associations are now a
minor component of these subwatersheds.

Wildlife

eStand densification due to lack of natural fire has increased the probability of insect/disease
epidemics and stand replacement wildfire. LOS habitats are at risk in local areas.

e Competition between trees is causing stress on desirable overstory species such as ponderosa pine
and Douglas-fir, reducing the regeneration of these species.

e Connectivity between LSRs and other LOS habitats has been compromised as a result of insect
and disease, salvage and other prescriptive harvest activities.

eMost large trees within the Bald Eagl‘e Management Areas (BEMAs) are stressed from
competition with understory vegetation. Eagle nesting habitats are at risk.

¢ Disturbance to some individual sensitive species such as bald eagles is widespread and due to
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dispersed recreation, open roads, and management activities.

Recreation Waterbodies (Wickiup Reservoir, North and South Twin Lakes, and a portion
of landscape sub-area 6 which includes Crane Prairie Reservoir and the Deschutes River)

eDispersed campers at Wickiup have created impacts to the character setting, primarily from
overuse (vegetation degradation, garbage, etc.) and over crowding to a point where some feel their
recreation experience has diminished. Others do not seem to mind over crowding and the loss of
seclusion.

*Dispersed recreation use continues to increase, including extended camping stays along the
reservoir shores and the use of pit toilets for disposal of human waste.

*Resource damage as a result of dispersed use appears to be mostly limited to existing sites.
Areas for parking, campfires and access to shoreline are compacted and denuded of vegetation.
Based on sites inventoried in 1993, increases in the size or number of sites is not readily apparent.
Only a few sites (less than six) were added to the inventory around Wickiup Reservoir. Some of
the higher use sites around Fat Man’s Point have expanded in size. Shoreline instability is not
extensive, primarily as a result of the gradual slope transition from upland to reservoir shoreline
conditions.

* Although data is very limited, water quality within Wickiup Reservoir meets standards and has
not changed significantly since the early 1980s.

*Noxious weed populations are present along some shoreline sections of Wickiup Reservoir and
appear to be expanding.

e Localized impacts have occurred to riparian vegetation and snag habitat from dispersed campers.

e Recreation/riparian restoration projects implemented in 1991 at dispersed areas around Crane
Prairie and Wickiup Reservoirs are not successful due to a segment of the public which disregards
signs and barriers.

eThe current condition of shoreline habitat and the physical integrity of shoreline banks at all
lakes and streams are in reasonable shape considering the amount of recreational use. Increasing
use or expansion to new sites could exacerbate disturbance to sensitive species (Aquatic
Conservation Strategy Objective #1). Establishment of noxious weed populations, and the
reduction of late-structural vegetative structure stages surrounding Wickiup Reservoir (Aquatic
Conservation Strategy Objectives #8, #9) may place this area at risk to non-consistency with the
Aquatic Conservation Strategy (ROD, NWFP, page B-11).
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Late-Successional Reserves

*Roughly 90% of stands are currently classified as either moderate or high density and contain
a large element of management risk in their current condition.

e Approximately 90% of the LSR contains fuel models 6 or 10, considered to be high hazard due
to fuel loadings and arrangements..

*High density stands which exhibit long-term instability, are present throughout the LSRs.

eReduction of stand densities in some Management Strategy Areas (Chapter VII) could still
provide habitat for representative species.

e Habitat for the northern spotted owl exists on the north side of Browns Mountain, although a
1997 survey not find any owls present. Timber harvest and road activities in areas adjacent to the
LSR have significantly reduced or eliminated dispersal habitat for spotted owls attempting to move
from established nest sites in LSRs to the north and south.

eStands in forested lavas contain dwarf mistletoe at or above endemic levels.

eHuman use within and adjacent to the LSR is increasing, but appears to be at levels which are
not adversely affecting LOS species populations. Bald eagle populations along the south shore of
Crane Prairie appear to be at the greatest risk from disturbance.

*Unique habitats are found adjacent to Browns Creek.

o The current condition of riparian habitat adjacent to perennial streams appear to be meeting the
objectives of the Aquatic Conservation Strategy, excluding objective #4 (water quality) and
objective #6 (instream flow). Water quality and instream flow objectives are not always met in
the Deschutes River as a result of water storage practices for irrigation within Crane Prairie
Reservoir. Pooling of water increases temperature and turbidity. The need for irrigation
determines the release of water from Crane Prairie Reservoir. Changes to water release strategies
are outside the scope of this analysis.
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Chapters III and IV
Reference and Current Conditions

The existing vegetative condition was mapped and summarized by utilizing data from the 1988
Pacific Meridian Resources (PMR) Integrated Satellite Imagery (ISAT) as a starting point for
assigning structural and seral stages. The structural and seral stage assignments were then
updated using a forest-wide large tree mapping effort, aerial photography interpretation, recent
activities and recent stand exams. ISAT imagery (Figure A-2) was useful for landscape level
and coarse scale comparisons. For more details and rulesets, reference the Vegetative
Appendix under the heading “GIS-assigned Structure Stage to Charlie-Brown-Wickiup outside
of Stand Exams”. Note: this satellite data did not go through the rigorous classification and
ground-truthing process that PMR performed on the 1988 satellite data. It is used for display

purposes only.
Landscape Sub-Areas

The landscape was divided into 19 sub-areas based upon the following criteria: key issues and
questions, resource conditions within the watershed, and the social, physical, and biological
domains. The sub-areas are shown on Figure 3-1. This division allowed focus on relevant
issues. A brief description of each sub-area is provided in Chapter V, Trends and
Interpretation.

To further stratify analysis, vegetation was grouped into dry, moist and cold categories (Table
3-1):

Table 3-1
Forestland Vegetation Classification

Dry Forest Mixed conifer dry Dry grand fir/white fir
Ponderosa pine dry/wet Interior ponderosa pine
Lodgepole pine dry Lodgepole pine-Oregon

Moist Forest Mixed conifer wet Grand fir/white fir - East Cascades
Lodgepole pine wet Spruce-fir wet

Cold Forest Mountain hemlock Mountain hemlock-East Cascades

Modified from Hann et al. (1996) as described in ICBEMP DEIS (1997)
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Soils
Reference Conditions For Soils

Soils are classified into seven broad soil type groups (Table 3-2). These groupings reflect
differences in soil characteristics that affect their response to management, and the amount and
type of vegetation they support. '

Table 3-2 Characteristics of Soil Type Groups

Wet/Riparian 2,5, 8,43, WE, WF, *High seasonal or year round water table

and WH ¢ Primarily drainage bottoms and wet meadows
*Support diverse types of vegetation (forbs/grasses, trees,
shrubs)

®Variable textures and rock fragment amounts

Upland: 17, 19, 21, 25, 41, 44, *Moderate depths of coarse textured Mazama tephra and/or

Moderate Elevation | 45, 46, 67, 70, 73, 81, residual soils over glacial till, glacial outwash and/or basaltic
82, 96, 97, 98, 6B, 9C, lavas)

GK, MN, MP, PJ, PM, s Elevation below 6,000 foot/cryic soil temperatures

and XH

Forested Lava 14, 65, LL, LM and MR | eThin layers of Mazama tephra and/or thin residual soils on
lava.

¢ Matrix of soil accumulations that support vegetative growth,
and rock outcrops

* High productivity with limitations on reforestation.

Alpine Uplands 16, 85, HG, HM, HN .| eLow to moderate depths of Mazama pumice and ash
and MX ¢ Elevation above 6,000 ft/cryic soil temperatures
®Marginal site productivity

¢Deep seasonal snowpack

Coarse Soil Tephra 7,9, 12, 13, 57 and 83 ¢ Coarse material present on the surface or within the rooting
zone

¢ Porous soils

*Marginally low site productivity

*Generally above 6,000 ft./cryic soil temperatures

*Deep seasonal snowpack

Barren Lava 1,11 *Rough lava flows of recent origin
e Little or no surface soil
s Supports little or no vegetation

Upland Slopes 68, 69 and 9Z ¢ Surface material susceptible to displacement
>30% ¢ Productivity varies by aspect and soil depth
¢ Harvest system design and mitigation necessary

*Unique codes found in the Soil Resource Inventory
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Inherent Productivity

The inherent productivity of the soil resource is the primary reference condition used to assess
the level of change or impacts incurred by management activities. Inherent productivity is
based on site class and growth rate measurements collected by ecologists and silviculturalists
during the development of plant association guides and soil mapping, both of which assume
low levels of disturbance or "natural” conditions.

The inherent productivity of the soils within the watershed were stratified using the site class
designated for each soil type in the SRI. Site classes (defined as soil potential for vegetation)

on the Deschutes National Forest range from 4 to 7, with high =4, moderate =5 or 6, and
low =7. Table 3-3 summarizes the inherent productivity for the landscape sub-areas.

Table 3-3

Inherent Productivity by Landscape Area

1 7,490 16% 42% 2%

2 20,680 55% 45% <1%

3 10,120 0% 10% -

4 1,740 9% 91% .

5 1,410 3% 1% 15% (81% Lava)
6 7,460 70% 29% 1%

The majority of the soil resource within the watershed is inherently high or moderate
productivity, indicating that these soils have some resiliency to disturbance. The soil
characteristics that contribute to the higher inherent levels of productivity include unimpeded
rooting depths, textural classes that allow for water infiltration and percolation, and soil
particle composition that allows for moderate water holding capacities. Landscape areas 2,
3 and 6 have a large percentage in the moderate and high productivity classes, indicating they
contain the most productive forests within the watershed.

Reference Conditions by Vegetation Class

Reference conditions of the soil resource can also be stratified within the three primary
potential vegetation groups identified in the watershed. The historic ecological condition of
the soil resource was one of low physical disturbance, moderate to low nutrient content and

varying amounts of litter and duff. Historic physical conditions are represented by undisturbed
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areas of soil on the existing landscape and generally occur on all soil types within the
watershed. Soils naturally exhibited low soil strengths and bulk densities within the rooting
zone, as well as distinct stratification of organic and mineral horizons. Nutrient analysis
conducted after fertilizer application on pumice and ash soils has shown them to be limited in
nitrogen, phosphorus, and sulfur in both natural and disturbed settings (person communication
with Cochran, 1996). Fire was the primary disturbance affecting nutrient, organic matter, and
litter and duff levels. These conditions varied based upon the fire return interval for the dry,
moist, and cold forest types.

Dry Forest Type

Soil conditions and productivity in the dry forest types were influenced by regular fire
intervals estimated to average ten years. Litter and duff levels were limited by the regular
fires that occurred primarily as cool underburns. Because decomposition rates on these sites
are low, the periodic fires are thought to have accelerated litter decomposition and provided
a regular flush of available nutrients to vegetation surviving or regenerating after a fire. Stand
replacement fires may have caused some physical soil damage and nutrient volatilization
beneath down logs where higher temperatures occurred for a longer duration. Long-term
effects of fire induced soil damage are not apparent on the landscape today, indicating it was
not extensive in these forest types.

The relatively low amounts of litter and duff in dry forest types most likely enabled wind
erosion processes. Loss of surface material probably occurred on a regular basis and likely
increased during the first few years following a fire event. While water erosion was not
extensive, it could occur on a rill or gully basis during peak thunderstorm events, due to the
coarse texture and high detachability of the ash and pumice particles.

Moist Forest type

Soils in the moist forest types were less influenced by fire disturbance than in dry forest types,
although when fire did occur it was more often a stand replacement event. Litter and duff
levels were historically allowed to accumulate to a few inches in depth, covering the majority
of the soil surface within a stand. Decomposition rates in moist forest types were slightly
higher than in the dry forest types, reducing the reliance of these soils on fire disturbance for
nutrient flushes in order to maintain productivity.

In moist forest types, coarse wood is a greater component on the forest floor than on drier
sites, most likely supporting greater amounts of microbial and invertebrate populations.
Although the coarse wood component may have contributed to higher surface temperatures for
longer durations during fire events, the overall soil damage was still relatively low, as
evidenced by the current levels of vegetative growth on these sites and the lack of apparent
burn damage within the mineral soil.
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Cold Forest type

Soils in the cold forest types were least influenced by fire disturbance within the watershed,
although when fire did occur, the intensity was generally moderate to high. Fire return
intervals were in excess of 200 years in the mountain hemlock stands and around 100 years
in the higher elevation lodgepole pine stands. Relatively long fire return intervals in
combination with low decomposition rates allow for significant accumula:ion of litter, duff and
coarse wood on the soil surface.

Two fire events, the Airstrip fire on Santiam pass in 1967 and the Moolack/Charlton Complex
in 1996 occurred in the cold forest types and likely represent historic conditions as a result of
fire events. Fire behavior in these two events was relatively extreme, although damage to the
soil was limited by the quick movement of the fire front that shortened the duration of
excessive temperatures. As a result of these fires, the mineral soil exhibited hydrophobic
characteristics in some areas.

Productivity of soils in the cold forest types is limited by cold soil temperatures that reduces
biological activity within the rooting zone to a few short months. This is slightly offset by
precipitation levels that approach 50 inches annually.

Current Condition For Soils

The current condition of the soil resource is determined by assessing the level of detrimental
disturbance incurred from past management activities. Activities that have impacted the soil
resource include timber harvest activities, road building and the recreational use associated
with waterbodies such as Wickiup Reservoir and North and South Twin Lakes. The degree
to which the soil resource has been affected by these activities varies within the landscape sub-
areas according to the type, number and intensity of harvest entries, the density of roads, and
the proximity of recreation sites to water.

Four existing condition classes for the soil resource are determined based on the extent of
detrimental compaction, displacement, puddling, erosion and burn damage present. Condition
Class A is equivalent to 0 to 10% detrimental disturbance, Class B 11% to 20%, Class C 21%
to 40% and Class D > 40%. The latter two classes do not meet Region 6 Soil Quality
Guidelines for detrimental disturbance and are considered to have altered productivity.

Stratification of areas into the four condition classes is done using activity code records and
photo interpretation. The following harvest prescriptions are used to classify areas with
records of activity: Class D (Prescriptions = HCC, HOR or HFR), Class C (Prescriptions =
HCP, HCR, HSH, HSV or HTH), and Class B (Prescriptions = HPL, HPR, HSA, HSC or
HSL). See Appendix Table A-7, Activity Codes Since 1988.
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Table 3-4 summarizes the current level of impact by landscape area. These figures do not yet
reflect the acres rehabilitated through subsoiling within the landscape sub-areas. Units that
have been subsoiled will have their Condition Class upgraded to Classes A or B.

Table 3-4

Soil Condition Class

1 7,490 6% 29% 6% 3%
2 20,680 8% 26% 40% 26%
3 10,120 17% 28% 40% 15%
4 1,740 37% 15% 40% 8%
5 1,410 98% 2% . -

6 7,460  R% 4% 14% 11%

Activity code records and management allocation are the best indicators of the type and extent
of disturbance within a given landscape area. Landscape areas 2 and 3 are both comprised
primarily of Deschutes Land and Resource Management Plan (LRMP) General Forest
allocations and have the greatest extent of ground-based mechanized harvest activity codes.
Each of these landscape areas has over 50% of their soil resource in a Condition Class which
does not meet regional standards for detrimental disturbance, specifically Classes C and D
(FSM 2500, Watershed and Air Management, 1996). Landscape area 4 has the greatest
disturbance from recreational uses such as dispersed camping and daily shoreline use.
Shoreline vehicle camping has occurred for many years around Wickiup reservoir, primarily
in areas accessible from existing roads. The extent of damage to the soil resource varies
according to the density of campsites and the vegetation present on site. Trees are the primary
component limiting the enlargement of existing sites, or access to new sites.

Landscape area 6, has a comparatively low amount of soil impact. This is a result of fewer
commercial entries and selective harvest prescriptions on Browns and Round Mountains, as
well as Wuksi Butte.

Effects of Management Impacts

The ecological condition of the soil resource has changed primarily due to mechanized harvest
activities (Table 3-5), recreational traffic, and fire exclusion. Mechanized harvest activities
and recreational traffic affect the physical component of the soil through compaction and
displacement, fire exclusion has allowed litter and duff layers to accumulate in various plant
associations. Fire exclusion has also reduced the number of cooler underburns that were
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historically prevalent and which provided a regular nutrient flush into these systems.

The primary physical soil disturbances are compaction of the soil profile from compressional
and vibrational forces of mechanized machinery, and the loss of natural horizon stratification
from the displacement and mixing of the mineral soil A horizon. These disturbances can alter
normal soil/water and plant/soil relationships depending on the size of the disturbance across
the landscape.

Soil monitoring on the forest shows that a 20% or greater increase in bulk density is often
reached in ash and pumice soils from vibrational and .compressional forces incurred by
ground-based machinery. This level represents an exponential increase in soil strength and
is capable of restricting the growth and natural function of plant roots. The productivity of
sites on the forest can be compromised under these conditions, especially when combined with
an altered soil/water regime as a result of a change in infiltration rates.

The rehabilitation of compaction in the soil profile is possible by subsoiling areas of excessive
impact. While subsoiling does not address the loss of surface horizons and the mixing of
organic matter as a result of previous management activities, it does relieve compaction to a
level favorable to natural soil/water and plant/soil processes. Mineral soil horizonation,
including the replenishment of a natural mineral A horizon, is the slowest component of these
disturbed systems to return.

Fire exclusion within the watershed has allowed litter and duff levels to increase in some areas
above those that would be found under regular fire return intervals. The lodgepole and mixed
conifer dry plant associations appear to have the greatest amount of accumulation as a result
of this exclusion. The mountain hemlock association has a thick layer of litter and duff but
appears to be within the outer extent of normal fire return intervals, while the drier ponderosa
pine sites have accumulated some additional surface organics, although rarely in a uniform mat
across a given stand. Site productivity and response to fire are the primary soil components
affected by these accumulations.

Assessing the quantitative effects of physical soil disturbance on site productivity is still
ongoing, although research indicates that the alteration of physical soil properties can reduce
vegetative growth. Some regeneration stands of lodgepole pine in landscape area 2 appear to
have slower establishment and growth of seedlings on highly disturbed landings and skid trails
when compared to the rest of the unit area.

Chapters 3&4 -8



Table 3-5

Harvest Summaries

Activities That Regeneration
Change Forest 2320 6090 3890 -
Structure
Overstory Removal 2750 2160 200 -
Activities That Do Not Change Forest 5110 4370 6360 3510
Structure (Thinning)
Activities That Initiate New Forest 350 50 5040 3110
Structures (Reforestation)

1. Acres will overlap between these categories.
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Water

The Browns/Wickiup Watershed water resources are dominated by Wickiup Reservoir at over
10,000 surface acres and 200,000 acre-feet when at full capacity. Four natural lakes are
located within the watershed (Table 3-6): Johnny (17 acres), Found (6 acres), North Twin
(103 acres), and South Twin (101 acres). Johnny and Found Lakes were formed by glacial
action. North and South Twin Lakes were formed by explosive blasts when groundwater came
in contact with rising lava. The trophic status of the lakes range from ultra-oligotrophic
Johnny to mesotrophic Wickiup Reservoir.

There are few streams, perennial or intermittent (Table 3-7, Figure 6-3). The porous surface
soils, composed of ash and pumice overlain on glacial till, glacial outwash, and basaltic lava,
absorb and transfer precipitation subsurface (snow melt and rainwater) providing for extensive
ground water exchange. The surface flow out of the watershed at Wickiup Dam represents
only a portion of the precipitation that falls within the basin because of high infiltration.
Evidence for high infiltration rates and limited surface run-off can be found by comparing
precipitation levels of a storm event and the resulting streamflow. As an example, a storm
event of 2.87" over a three day period in January of 1996 measured at Wickiup dam, did not
result in an immediate release in the flow of Browns Creek. The flow was 30 cubic
feet/second (cfs) at the start of the storm and fluctuated between 28 and 30 cfs for the next two
weeks (reference Figure A-3, Browns Creek Stream Flow, in the Water Appendix).

Table 3-6
Lakes Within the Watershed

Found T218S, R6E, Sec 25 5900 6 11 brook trout lc

Johnny T21S, R7E, Sec 29 5400 17 21 brook trout ic
North Twin T21S, R8E, Sec 28 4300 103 60 rainbow trout, 4b
brown bullhead
South Twin T218S, R8E, Sec 33 4300 101 55 rainbow trout 4c
Wickiup* T21S, RI9E, Sec 7 4350 10,153 60 rainbow trout, 4a
brown trout,

whitefish, kokanee,
brook trout, coho
salmon

* A very small number of largemouth bass escape through screening at Crane Prairie Reservoir and end up at
Wickiup Reservoir
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Table 3-7

Perennial Streams Within the Watershed

Browns Creek 6d, 4a T21S, R8E, Sec 29 16 104 38.8 65 years
Deschutes 6¢, 4a T21S,R8E, Sec 16 | - 0 1170 214 69 years
River (Crane Prairie

Dam)
Deschutes _ T22S, RIE, Sec 7 1.1 2280 743 49 years
River (Wickiup Dam)
North Davis 4a - - - 180 -
and Davis
Creek
Awbrey 4a - - - 25 -
Springs
Sheep Springs 4a - - - 120 - 500 -

Reference Water Quantity

The spring-driven tributaries to the Deschutes River were Browns Creek, Davis Creek, North
Davis Creek, Sheep Springs, and Awbrey Springs. The Deschutes River had one of the most
stable flow regimes for river of its size in the western United States. The mean flow of the
Deschutes River was approximately 750 cfs where the outlet of Wickiup dam now exists.

The soil types allow rapid drainage of precipitation into the subterranean, resulting in the
reduction of surface overland flow in stream channels. Prior to construction of Wickiup Dam,
there were approximately 30 river miles of perennial channels and less than 24 miles of
intermittent channels within the watershed.

The water quantity within the natural lakes were similar to present conditions, although the
presence of dead and standing trees near the shorelines of South Twin Lake indicates
fluctuating water levels. There appears to be a correlation between water levels in South Twin
and Wickiup Reservoir, suggesting seepage between the two waterbodies (ODF&W Basin
Plan, 1996).
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Current Water Quantity

The construction of Wickiup Reservoir added nearly 10,000 acres of surface water to the
watershed. The reservoir has a volume of 200,000 acre-feet at full capacity. The North Unit
Trrigation District owns the shared water rights. Releases of water into the Deschutes River
are coordinated with the Oregon Water Resources Department. There is seepage loss through
the reservoir bottom, averaging 70 cfs. The reservoir receives seepage from Davis Lake, and
likely Crane Prairie Reservoir as well. The average seepage loss in Crane Prairie Reservoir
amounts to 82 cfs, well above the pre-reservoir level of 10 cfs (Upper Deschutes Wild and
Scenic River, FEIS, 1996). Because of the impoundment of water in Wickiup and Crane
Prairie Reservoirs and the associated evaporation and percolation, there is likely a net loss of
water quantity under current conditions when compared to historic conditions.

When Wickiup Reservoir is at capacity, there are approximately 6 miles of perennial stream
channel and 24 miles of intermittent channel.

Browns Creek has a drainage basin estimated to be 13,400 acres, and the Deschutes River at
Crane Prairie Dam drains 254 square miles. Any influences to streamflow, yield, or timing
of the Deschutes River at the dam is the result of factors occurring in upstream watersheds,
and is not within the scope of this analysis.

The flow regime of Browns Creek has been altered by the diversion of an intermittent tributary
channel by two rock quarries constructed decades ago. Flow is currently diverted into the
quarries where the water either seeps through the bottom or evaporates. The volume of water
lost by the diversions is not known at this time, but is estimated to be less than 1% of the total
yield of Browns Creek.

Past research studies have demonstrated that timber harvest in watersheds can alter the quantity
and timing of streamflow due to the following factors: (1) spatial distribution of water and
snow on the ground; (2) amount of precipitation intercepted or evaporated by foliage; (3) rate
of snowmelt or evaporation from snow; (4) amount of water that can be stored in the soil or
transpired from the soil by vegetation; and (5) the physical structure of soil that dictates the
rate and means by which water moves to the stream channel. ‘

Harvest activities within the Browns/Wickiup watershed have not resulted in significant
increases in overland flow into streams, particularly into Browns Creek and the Deschutes
River. The porous soils within the watershed limit overland flow and significant changes in
stream flow, yield, and timing.

Over 9,000 acres (approximately 30%) within the Browns subwatershed have been harvested

in the past (GIS records dating back to 1972). These harvest units reflect a varying intensity
of harvest and are currently in various stages of regeneration.
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From a review of historic streamflow and climatic data, there is evidence that yearly
fluctuations in peak and mean flows in Browns Creek are dependent upon precipitation levels,
and are not correlated to timber harvest or road building activities.

Reference Water Quality

The Deschutes River and its tributaries, being predominantly spring-fed systems, were of
excellent water quality. Temperatures were cool (estimated at 40 to 55 degrees Fahrenheit)
and high in clarity. The flow regime entering the watershed has been altered due to the
construction of Crane Prairie Reservoir.

The water quality of other lakes within the watershed were probably similar to present
conditions, although accurate historic data is lacking.

Current Water Quality

The Deschutes River from the outlet at Wickiup Dam downstream to the urban growth
boundary of Bend is referred to as the Upper Deschutes and is federally designated Wild and
Scenic River and State Scenic Waterway status. The Deschutes River below Crane Prairie
Dam is on the Oregon Department of Environmental Quality 303(d) list for water quality
impaired streams because of high summer water temperatures, which often exceed 70°F. in
recent drought years. During years of abundant flow, this section may remain within the state
standards for temperature. Water quality within the Browns/Wickiup watershed partly
determines the water quality within the Upper Deschutes River (Appendix Tables A-1, A-2).
The river below has shown increases in turbidity when algae blooms form in Wickiup
Reservoir. The river has also recently tested positive for E. coli by the Forest Service (June,
1997). Although the watershed is not considered a municipal watershed, some residences in
the Bend and Madras area use irrigation water from the river as a drinking water source,
resulting in potential ingestion of E. coli, giardia lamblia, and other pathogens. Deschutes
County reported an increase in giardia cases early in 1997, and it was speculated that drinking
untreated water from the Deschutes River was the cause in many cases.

Erosion along the other stream courses is not prevalent. There is no mass wasting, and the
potential for landslides is very low. Since the streams are either spring-fed or regulated, they
may lack the flushing flows necessary to clean gravels of fine sediments, which generally
originate from native surface roads.

At Wickiup Reservoir, dispersed campsites and failing pit or vault toilets in developed
campgrounds are potential sources of nutrient input. Although nutrients are likely entering
the reservoir, the volume and effect on water quality is not well understood. Camping was
restricted to above the high water mark several years ago in an attempt to address this issue.
Untreated sewage can also be the source of E. coli and other pathogens. Comparison of
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limited water quality data taken in 1982, 1984, and 1991 has not demonstrated a change in the
trophic status of the reservoir. Fecal coliforms were detected in small numbers in 1984 and
1991 (Appendix Table A-1, “Selected Water Qualicy Parameters and Concentrations from
Synoptic Surveys of Wickiup Reservoir”). A single sample was taken in August, 1997, which
tested negative for E. coli.

A documented pattern exists between increased human activity around a lake and an increase
in the production of phytoplankton and zooplankton. This is referred to as "cultural
eutrophication”, and can lead to excessive plant growth and degraded water transparency and
water quality. Within a lake, phosphorus and nitrogen are the two most important nutrients
that effect aquatic plant growth, especially phytoplankton. An increase in either of these two
nutrients typically results in an increase in the growth of phytoplankton and on up the food
chain. Nutrient enrichment from human activity, especially sewage, is of particular concern
to lakes with very porous soils in their drainage basins, which is typical of lakes in this
watershed.

The water quality of Wickiup Reservoir and the Deschutes River is also influenced by the
condition of the waters received from Crane Prairie Reservoir (i.e. elevated water
temperatures, phytoplankton, and nutrient inputs).

Factors that are preventing eutrophication of the reservoir are the short retention time
(approximately 5 months) that provides a rapid exchange of the water volume, and the high
elevation that limits the growing season for phytoplankton.

Mercury was detected in the reservoir in both 1984 and 1991 at levels that exceeded the
chronic aquatic life level of concern criteria. An analysis of fish tissue from the reservoir in
1996 concluded very low concentrations of mercury that are far below the Oregon State Health
Division advisory standard.

In some areas, overland flow is delivering sediments to water bodies, however, this does not
appear to be a widespread problem within the watershed. The shoreline of Wickiup Reservoir
is eroding in some areas from a combination of wind action and recreational use, adding
sediments to the reservoir. In other areas, spur roads without proper water-barring are
promoting overland flow with the potential to carry sediments to the reservoir. The most
significant erosion and the improperly functioning spur roads are occurring on less than 1%
of the 50.5 miles of shoreline surrounding the reservoir. When the reservoir level drops,
recreationists often drive below the high water line, which promotes erosion of the lake
bottom. Wind and rain action on the exposed soils can be significant sources of erosion.

North and South Twin Lakes have no surface inlets or outlets so retention times are great, 19
and 22 years respectively. Recreation facilities and dispersed camping have the potential to
add nutrients that could alter the water chemistry of these lakes. The lakes are relatively high
in major ion concentrations. Springs near the lake bottoms are speculated to be the source of
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minerals (Appendix Table A-2, “Water Quality of Lakes”).

Johnny Lake is considered ultra-oligotrophic, and Found Lake is considered oligotrophic.
Lakes of these trophic status are especially vulnerable to "cultural eutrophication". The lakes
currently receive light recreational use (Appendix Table A-2, “Water Quality of Lakes”).

Some of the lakes have a low buffering capacity to acid deposition, the potential source being
acid rain. The Deschutes National Forest is in the initial stages of lake water quality
monitoring, in part to track changes that may be attributable to acid rain.

Within the LSR, the shoreline area of Crane Prairie Reservoir receives intense recreational
use. There is potential for nutrient input into the reservoir from untreated sewage. There is
also potential for sediment delivery to the reservoir from spur roads, although this is occurring
on less than 1% of the shoreline.

Browns Creek has excellent water quality, with summer water temperatures remaining below

60° F. near the mouth. There is light dispersed camping use along the creek. Recreational
use is limited by the year-long closure of fishing on the stream.
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Vegetation

Vegetative composition is an important feature in understanding and evaluating the physical,
biological, social, and economic processes occurring in the analysis watersheds. Interactions
among processes of climate, geomorphology, succession, and disturbance events yield changes
in vegetative composition (structure, species, density). Climate, soils, and topography remain
generally constant over time. Succession and disturbance continually work in concert to
change the landscape conditions, both in terms of distribution and structure, as well as
processes and ecological function. For a more detailed account of biophysical environments,
see Jensen et al., 1996.

Vegetation in the watersheds consists of plant associations (similar vegetative species found
within similar climate regimes) that can be summed to 8 groups or PAGs: lodgepole pine dry,
ponderosa pine dry, mixed conifer dry, lodgepole pine wet, ponderosa pine wet, mixed conifer
wet, mountain hemlock, and “miscellaneous” including meadow, and riparian communities
(see Table 3-9 and Figure 3-2 for more PAG information). Wildfire, insects, and pathogens
have all shaped the historic and current conditions of these plant communities (Table 3-10).

Over the last several decades, there has been a pronounced shift in forest structure, density,
and species composition for a large proportion of the watershed analysis area (see Appendix
Table A-4, “Structural Stages Used to Describe Forest Vegetation Structure Over Time" and
Figure 3-3, “Forest Succession” from ICBEMP). This is particularly true within the dry forest
plant association groups (dry mixed conifer and ponderosa pine; in Volland, 1985), where
frequent, low-intensity fire played an active role in shaping species and structural composition.
Within the last century, these once relatively stable and fire resistant forest communities have
been replaced by dense, multi-storied stands of fire susceptible species (Hann et al., 1996).
Landscapes once dominated by open stands of large trees have been replaced by crowded
stands of all sizes.

Additionally, species composition of these forest types has shifted from the fire resistant
species such a ponderosa pine, to the more ephemeral lodgepole pine and true firs (Table 3-8,
“Common Shade-Tolerant/Intolerant Tree Species In Browns/Wickiup Watersheds”). To
aggravate the shift from shade intolerant species (e.g., ponderosa pine) to shade tolerant
species (e.g., white fir), selective harvests typically removed the intolerant species, allowing
the more tolerant species to flourish. Shifts in composition, for both structure and density,
as well as in species, has largely been the result of an active fire exclusion program, in
addition to the selective harvesting pattern spanning over the last 80 years.
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Table 3-8

Common Shade-Tolerant/Intolerant Tree Species
within Browns/Wickiup Watersheds

white fir - WF

Douglas-fir (sometimes) - DF
mountain hemlock - MH
Engelmann spruce - ES

interior ponderosa pine - PP
lodgepole pine - LP
Douglas-fir (sometimes) - DF

Modified from ICBEMP DEIS (1997)

Table 3-9

Acres and Proportion of Landscape
by Plant Association Group (PAG)

Mixed Conifer 14,960 26% 3,930 54% 220 100%
Dry/Wet

Lodgepole Pine Dry || 11,290 20% 1,250 17% - -
Ponderosa Pine Dry 6,050 11% 1,340 19% - -
Ponderosa Pine Wet || 4,300 8% 40 1% - -
Mountain Hemlock 4,310 8% - - - -
Lodgepole Pine Wet || 3,690 6% 520 7% - -
. Misc. types' 11,960 | 21% 160 2% - -

Totals 46,170 100% 7,240 100% 220 100%

1. Includes meadows, cinder, riparian, water, and other non-forested areas.
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FIGURE 3-4 FOREST SUCCESSION
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Forest Successional Stages ~ Potential forest succession stages are
predictable changes in vegetation that can be described by stand structure, growth
patterns, and disturbance patterns. Conditions of one successional stage create
conditions that are favorable for the establishment of the next stage.
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Table 3-10

Dominant Historic Disturbances by PAG !

Ponderosa Fire Low <5 Upland 4200'-4600" All
pine dry/wet Tephra

Insects & Low <3

Disease
Mixed Fire Moderate < 300 Morainal & 4400'-6600" All
conifer dry Browns Mtn

Insects & Low <s Wuksi Bu.

Disease ) Davis Mtn
Lodgepole Fire High < 1000 Morainal & 4400'-6000' All
pine dry Outwash

Insects & Moderate < 1000

Disease
Lodgepole Fire Moderate < 500 Morainal & 4600°'-5200" All
pine wet Outwash

Insects & Moderate < 1000

Disease
Mixed Fire High < 500 Spruce <4400 All
conifer wet Bottomlands
(Engelmann | 150005 & Moderate < 500
Spruce) Disease
Mountain Fire High < 150 Tephra & 4800'-7000" All
hemlock Crest

Insects & Moderate < 200

Disease

1. Modified from Cascade Lakes Watershed Analysis (1995); after Ochoco NF Viable Ecosystem Management
Guide (N.D.)

A shift in stand densities and species drift has led to an overall reduction in health and vigor
of forested stands, with an attendant increase in susceptibility to a multitude of insect and
disease agents (Hessburg et al., 1996). By way of example, the dry mixed conifer plant
association group, once dominated by frequent, low-intensity fires, has become increasingly
susceptible to high-intensity, stand-replacement fire events (Agee, 1993; Hann et al, 1996;
Ottmar et al., 1996). Table 7-2 in Chapter VII shows the current dominant species by plant
association group (PAG).
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Insects and Disease Agents

Insects have the potential to cause substantial vegetative changes, causing landscape patches
and patterns to emerge. Currently, mixed conifer stands are imminently susceptible to
defoliator insect attacks, as well as to those by bark beetles. Although there is no certainty
of these events occurring, there is a greater predisposition for outbreaks to occur, relative to
other forest vegetative composition, structure, and density. If an outbreak of defoliator or
bark beetle species occurs at an epidemic level, then large patches may be created across the
landscape, as the mixed conifer vegetative zone is a dominant plant association group within
both watersheds.

Root pathogens, in addition to insects, have also contributed to landscape patterns and patches.
As a root disease center expands, trees on the edges of openings become susceptible to
infection and ultimate mortality. Over time, these openings are colonized by species more
resistant to the root disease, thus regenerating a new stand of different composition.
Lodgepole pine and western white pine are shade intolerant species typically more resistant
to root pathogens than the shade tolerant firs, thus allowing a mechanism that promotes species
diversity over successional advance. Root disease pockets are easily observed in aerial
photography within the mountain hemlock zone.

Fire patterns currently will differ greatly from historic patches and patterns, simply as a result
of chronically increasing stand densities and fuel loadings as a product of insect and disease
patterns/cycles. Managing insect and disease at endemic levels will provide forest defect
needed by dependent wildlife.

Mountain Pine Beetle

Mountain pine beetles have been the most significant agent of mortality in recent years
(Eglitis, 1996). Large expanses of lodgepole pine stands have succumbed to these insect
attacks, from the 1980s to present, with shifting "hot spots" occurring each year. Lodgepole
pine dry and wet plant association groups have been hardest hit, and interspersed mortality has
shown up in the ponderosa pine dry, mixed conifer dry, and some high-density mountain
hemlock PAGs as well.

Widespread individual tree mortality resulting from outbreaks of several years' duration can
influence the ecosystem. Often, large expanses of trees are killed and short-term habitat is
created for cavity nesting species that would not otherwise exist. With this comes increased
fire hazard and greater risk of large, uncontrollable wildfire. A further complication is with
the negative visual and change in recreational setting of the recent dead and dying trees.

Cultural stand treatments can reduce the risk of epidemic beetle attacks before they occur.
This necessitates the reduction of density levels to ensure that individual tree health and vigor
is maintained. Stand regeneration to a new forest structure can also reduce the potential for
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beetle attack, and is most appropriate in lodgepole pine stands nearing the end of their natural
life cycles, whether from pathogens or high density stress. Salvaging dead lodgepole pine
resulting from such beetle outbreaks can reduce the larger increase in fire hazard, but will not
stop the outbreak, as stand conditions that favored the outbreak have not been altered
elsewhere (Eglitis, 1996).

Western Pine Beetle

Large diameter ponderosa pine are particularly vulnerable to epidemic attacks by the western
pine beetle, especially within mixed conifer dry PAGs. These trees are stressed by a variety
of factors, yet this can be tied to competition for scarce resources. The vulnerability of loss
from epidemic levels of bark beetles is correlated to growth rates and life cycles of ponderosa
pine trees. Older trees with thin crowns and slow growth rates are most likely to be attacked
and killed by the western pine beetle, and are typically found in highly dense stands.

Management treatments that reduce stand densities in the immediate vicinity of selected trees
will help to control epidemic beetle attacks. Typically, some trees less than 21" diameter at
breast height (dbh) are removed thus allowing retention of trees greater than 21" dbh.

Fir Engraver

The fir engraver is a bark beetle that attacks most fir species in the western United States.
Most susceptible are the true fir species found within the mixed conifer (dry and wet) PAGs.
Mass attacks occur coincident with drought conditions, and precipitation zones are key to
understanding fir mortality management risk. Annual precipitation of 20 to 25 inches defines
an extreme risk of white fir attacks by the fir engraver. These are typically fir trees at the
lower end of their elevation range, and generally conform to the mixed conifer dry PAGs.
Precipitation in the 25 to 30 inch range poses a high risk of attack, and that from 30 to 40
inches yields a moderate risk of attack. Risk for fir engraver is low for moisture zones above
40 inches.

In typical, non-drought years, most fir engraver attacks occur in conjunction with root disease
agents. Silvicultural treatments that maintain trees in a healthy, vigorous state will often
minimize stand mortality risk, and manage the fir engraver at endemic population levels.

Douglas-Fir Beetle

The Douglas-fir beetle, a large bark beetle, is similar to the mountain pine and western pine
beetles in life cycle. This beetle infests trees damaged by windfall, fire, or other disturbance
event, and attacks Douglas-fir trees, particularly those found within the mixed conifer dry
PAGs. Outbreaks are typically sporadic and of short duration, yet are likely to kill large
numbers of trees. Damage is greatest in dense stands of mature Douglas-fir trees (Eglitis,
1997).
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Reducing stand density levels through thinning can help to maintain health and vigor of
individual trees and reduce susceptibility to epidemic beetle outbreaks. Endemic levels are
often an acceptable mechanism to recruit snags.

Western Spruce Budworm

Douglas-fir and white fir are the tree species most at risk to western spruce budworm
infestations. Conditions that favor outbreaks are large expanses of nearly pure host trees,
primarily those with multi-layered canopies and host stands on warm, dry sites. Silvicultural
practices that maintain trees in a healthy and vigorous condition will tend to reduce the risk
to epidemic levels of budworm activity. Stand management techniques that reduce pure host
tree composition and move to more seral species also helps in minimizing the risk of epidemic
budworm attacks.

Armillaria Root Disease

Armillaria root disease can exist as a saprophyte on dead woody material for decades, or as
a lethal tree parasite. Armillaria spreads from colonized stumps or infected trees to nearby
healthy trees. Tree species have varying amounts of resistance to the disease due to natural
biochemistry. Resistance fades, however, when the tree is under stress, creating pockets of
mortality, or in some cases wiping out an entire stand over time. Stress elements include
overstocking, drought, and soil compaction.

Effects from Armillaria are mixed. It creates canopy gaps and snags that are representative
of a late-successional forest during the early phases of the disease. These conditions are
considered ideal for the prey base of the spotted owl. As mortality increases in distribution
and abundance, an opening is created that is no longer at a scale suitable for owl foraging.
Unless resistant species are established or introduced, the opening is likely to persist for
decades.

Silvicultural treatments include density control favoring resistant species to improve the
resistance of the residual stand. Soil compaction from mechanical equipment may accelerate
tree mortality, so care must be exercised in management practices. Accelerated levels of
infection are typically not desired within late-successional reserves, although the smaller,
endemic disease centers are often desirable in creating diversity within habitats.

Annosus Root Disease
Annosus root disease spreads from colonized stumps from windborne spores that germinate
following disturbance, typically from logging activities. Secondary attacks by bark beetles

often follow initial infections. Disease centers usually focus around old infected stumps, but
also can be from wounds on live trees. Hosts trees are pines, hemlock and true firs.
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Silvicultural treatments include minimizing mechanical damage and stump treatment with
Borax, and care must be exercised in management practices. Accelerated levels of infection
are typically not desired within late-successional reserves, although the smaller, endemic
disease centers are often desirable in creating diversity within habitats.

White Pine Blister Rust

This fungal disease was introduced into North America in the early 1900s from Europe, with
host species for white pine blister rust being the five-needled pines (includes western white
pine and whitebark pine). Ribes species (gooseberry plants) are the alternate hosts for the
disease, providing the mechanism for blister rust infections. This blister rust is currently
infecting western white pine trees that are a minor component of stands within the mixed
conifer and mountain hemlock zones.

Several management options are available to help control the adverse effects of blister rust.
Using genetically-improved, rust-resistant trees when starting a new stand is a most effective
strategy. If this is not possible, then reducing or removing the Ribes component from the
stand understory is also effective. Pruning lower branches up to the height of the highest
canker reduces the chance of lethal cankers, unless stem cankers, which reduce the
life-expectancy of trees, are present.

Dwarf Mistletoes

Dwarf mistletoes of ponderosa pine, lodgepole pine, and white fir are ubiquitous within the
watersheds. Native to this region, these parasites have increased in distribution and abundance
as a result of fire exclusion and selective harvest practices over the past several decades. In
many cases, the severity of mistletoe levels has compromised the long-term survival of many
forest stands.

Heavy infections of mistletoe slows tree growth, compounding over time to the point where
it may not be possible to grow stands that exhibit characteristics of large, old trees.
Silvicultural treatments that are effective in reducing or controlling dwarf mistletoe include
thinning, retaining mistletoe-free trees, pruning, mistletoe overstory removals, and species
replacement.

Other Agents of Change
Several other disturbance agents of concern exist within the watersheds, including Douglas-fir
tussock moth, pandora moth, laminated root rot, and windstorm, but are not discussed in this

section. The reader is encouraged to review the Cultus/Sheridan Mtn. LSR Assessment
(Deschutes National Forest, 1996) for more detailed descriptions.
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Historic Range of Variability Analysis --- A Look to the Past

One standard reference point for understanding how landscape vegetation patterns deveioped
is with the concept of “historic range of variability” (HRV; see Ecosystem Analysis at the
Watershed Scale: Federal Guide for Watershed Analysis {Version 2.2, August 1995} for a
discussion on this conceptual basis). With HRV, estimates of past landscape conditions and
processes are made by looking at the probable landscape composition that existed prior to local
settlement conditions (roughly 1850 to 1910) as a reference point.
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FIGURE 3-4 Existing vs. HRV for Dry PAGs
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FIGURE 3-5 Existing vs. HRV for Moist PAGs
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FIGURE 3-6 Existing vs. HRV for Cold PAGs
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Potential Vegetation, Species Coverage, and Structural Stage

In order to make comparisons of the probable historic landscape conditions to the current state
of vegetation, site conditions for potential vegetation are held constant. To establish the
probable potential vegetation for each unique list, plant associations (groups) are used. These
are considered to remain constant through time, with species composition, structural stage
(Figure 3-7) and density the ever-changing factors (Table 7-2, “Current Dominant Species by
PAG verses Structure Stage”). For the Browns/Wickiup Watershed, 8 plant association groups
were identified, and have been categorized into 3 dominant potential vegetation types.

Dry Forest Types
1) Dry Mixed Conifer:

*PAG is 14,950 acres in size

* Majority of PAG is north slope of Davis Mountain and much of Browns Mountain LSR

* Tree species include ponderosa pine, white fir, lodgepole pine, and Douglas-fir

* Management activities that have occurred since 1930s include fire exclusion and selective
harvesting

2) Dry Lodgepole Pine:

¢PAG is 11,290 acres in size

*Majority of PAG occurs in well-drained soils on low-lying areas between major water bodies
*Tree species include lodgepole pine, ponderosa pine, and occasionally white fir

* Lodgepole pine is an opportunistic species and quickly dominates following disturbance
events

o Stands have been heavily fragmented by management activities
3) Dry Ponderosa Pine:

*PAG is 6,050 acres in size

*Majority of PAG occurs on slight elevation rises above dry lodgepole pine flats and bottoms
* Ponderosa pine dominates, with lodgepole pine resulting from fire exclusion

* Forest composition is typically either in large diameter structures or in "black bark" mid-size
structures
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Moist Forest Types
4) Wet Mixed Conifer:

*PAG is 10 acres in size

e Majority of PAG lies along Browns Creek

* Species composition is highly diverse, including ponderosa pine, whitc fir, lodgepole pine,
Douglas-fir, western white pine, and occasionally mountain hemlock

e Most stands within this classification are composed of late-seral structures

5) Wet Lodgepole Pine:

*PAG is 3,690 acres in size

e Majority of PAG occurs in poorly-drained, highly productive soils

» Species composition is typically dominated by lodgepole pine, but has a diversity of species,
including ponderosa pine, white fir, and Engelmann spruce

«Stand composition is typically highly resilient to vegetation treatments

6) Wet Ponderosa Pine:

ePAG is 4,300 acres in size

e Majority of PAG lies as "islands" within dry ponderosa pine associations, or in interface
between dry ponderosa pine and dry mixed conifer associations

e Ponderosa pine dominants, with occasional inclusions of white fir, and rarely some lodgepole
pine

eStand composition is similar to dry ponderosa pine associations, with more latent stability
due to higher site quality

7) Meadows:

*PAG is 100 acres in size

* Majority of PAG is located around Browns Creek

» Species composition is highly diverse non-forested types, with occasional invasion by forest
species, typically lodgepole pine and Engelmann spruce

8) Riparian:
*PAG is approximately 200 acres
o Location of PAG in and around low-lying areas with seasonal flooding

e Species composition is riparian-dominated vegetation, generally non-forest communities,
with occasional forest-dominated (e.g., Engelmann spruce) species
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Cold Forest Types
9) Mountain Hemlock:

*¢PAG is 4,310 acres in size

* Virtually entire PAG is located in western portion of the Browns subwatershed

*Species composition is highly diverse; stands are dominated by lodgepole pine and mountain
hemlock, with minor amounts of white fir, western white pine, ponderosa pine, Shasta red fir,
whitebark pine, and occasionally sugar pine

*Stand composition is relatively stable, with little previous management disturbances
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Table 3-11, “Historic Structural/Seral Stages at the Landscape Level” displays the expected
landscape composition from HRV analysis. Included are mid-point estimates of expected
dominance by shade-intolerant species by structural stages.

Table 3-11
Historic Structural/Seral Stages
at the Landscape Level !

: PerceﬂtOfPAG

Dry 15% 35% 15% 25% 10%
Moist 20% 45% 20% 10% 5%
Cold 25% 50% 10% 0%

Dry 75% 70% 65% 90% -
Moist 70% 65% 65% 70% -
Cold 65% 55% 50% 80% -

1. Reference data source: ICBEMP DEIS (1997); Structural/Seral Stages in table are
estimated mid-points for illustrative purposes.
2. Refers to understory of grasses, shrubs, and forbs

Table 3-12, “Current Structural/Seral Stages at the Landscape Level” shows the existing
condition for the watersheds. Note the dramatic reduction of late-single-storied stands as well
as the general reduction of shade-intolerant dominance.
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Table 3-12

Current Structural/Seral Stages
at the Landscape Level '

Dry 15% 43% 39% 0% 3%

Moist 17% 54% 24% 0% 5%

Cold 0% 34% 63 % 0% 3%

Dry 93% 68% 60% 100% -

Moist 0% 95% 100% .- -
Cold 0% 0% 0% - -

1. Reference data source: ICBEMP DEIS (1997); Structural/Seral Stages in table are
estimated mid-points for illustrative purposes.
2. Refers to understory of grasses, shrubs, and forbs

Riparian Vegetation

Historically, river channels, that traversed the area now covered by Wickiup Reservoir, had
small riparian areas; 497 acres were recorded during surveys early this century. Narrow strips
of riparian vegetation likely existed along Davis Creek, Browns Creek and the Deschutes
River. Two drainages, one at the south end of Wickiup Reservoir and the other to the
northwest of Wickiup Dam probably also hosted some riparian vegetation.

Currently, about 1450 acres of riparian vegetation grow around the reservoir in areas varying
in size from 2 to 700 acres. This increase in acreage was probably the result of the reservoir
construction, where areas now inundated part of the year, and a reduction in the rate of water
flow, have allowed riparian vegetation to spread. Vegetation grows at lakeside in narrow
strips or in meadows that host many plant species. Willows, Baltic rush, sedges and grasses
such as mat muchly are most prevalent, although there are also many attractive forbs such as
meadow arnica, showy downingia and evening primrose. Not all the shores of Wickiup
Reservoir have riparian vegetation. Currently, there are large stretches of bare soil, where no
native plants have spread. Noxious weeds have invaded some of these areas. Approximately
27 acres of noxious weeds grow around Wickiup Reservoir, along the Deschutes River
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between the two reservoirs and along the shore of Crane Prairie Reservoir within the LSR.
Above the reservoir, the upper Browns Creek and springs areas appear nearly natural. These
special places host a wide range of plants and show little to no disturbances, whereas the lower
end of Browns Creek has fewer plant species and the vegetation has been trampled by
recreationists. Neither Johnny nor Found Lakes have been surveyed for TES plants. Some
sections of the streams between Johnny and Found lakes and Wickiup Reservoir have been
surveyed, but there is little riparian vegetation alongside them. No surveys for aquatic plants
have been conducted.

Threatened, Endangered, and Sensitive Plants

The Deschutes National Forest has no threatened or endangered plant species known at this
time. Sensitive plant species are those that appear on the Regional Forester's Sensitive Plant
List (revised, 1991). They may also have Federal or State status. Watch List species are
identified on the Oregon Natural Heritage Data Base only; they are considered rare but have
no official sensitive, State, or Federal status. Survey and Manage species are identified in the
Northwest Forest Plan (USFS et al. revised 1994) as associated with late-successional or old
growth forest, and are discussed on the next page.

Existing Distribution for Sensitive Species

Portions of the Browns/Wickiup watershed have been surveyed for threatened, endangered,
and sensitive plants (TES Plants). Project surveys have covered approximately 20% of the
land area of the watershed. The following sensitive species is known to occur within the
watershed boundary:

Jepson's Monkeyflower - Mimulus jepsonii

Status: Regional Forester's Sensitive Species List. State List 2, taxa threatened or endangered
in Oregon, but more common or stable elsewhere.

In Central Oregon, the range of Jepson's monkeyflower extends linearly from the Cultus Lake

area on the Bend-Fort Rock District south to Diamond Lake with the center of distribution
being on the Crescent District. Five sites are known to occur in the Cascades Lakes
Watershed that is to the north of the Browns/Wickiup Watershed. One very large site is in
the southwest portion of the Browns/Wickiup Watershed in landscape sub-area 2a. Three
small disjunct populations have been found in landscape area 2, in the area that is between the
large site and the sites within the Cascade Lakes Watershed.

Jepson's monkeyflower is an early seral species which evidently benefits from disturbance.

Natural disturbances include frequent fire to maintain openings and reduce organic litter, and
overland flow events that create bare soil. Many populations have been observed at the base
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of slopes where colluvial soil movement has provided available habitat in full sun and partial
sun environments. Plants are also found in or along roads, landings, and skid trails. Seeds
appear to move downslope with overland flow. These ephemeral annuals are visible for only
a few weeks during the season, existing for most of the year in seed bank form.

For a prefield review of potential habitat for TES plant species, see Table A-14 in the
Vegetation Appendix. '

Survey and Manage Plants: Known Occurrence

A complete list of Survey and Manage plant species that may be found in Region 6 is given
in Appendix J2 on Management of Habitat for Late-Successional and Old-Growth Forest
Related Species Within the Range of the Northern Spotted Owl, USDA Forest Service and
USDI Bureau of Land Management, 1994. This includes bryophytes, fungi, lichens, and a
few vascular plants. Inventory of “survey and manage” species is far from complete. Most
are non-vascular plants not taken into account by the usual survey procedures.

Species descriptions in Appendix J2 include general habitat and location information. Specific
locations are given for only a few taxa. The ones known to occur in the Browns/Wickiup
Watershe¢ and in the Cascadc Lakes Watershed (adjacent and to the north of the
Browns/Wickiup Watershed) are listed below. There is a high probability that more “survey
and manage” plants exist in the watershed, and more information is needed.

Sugar Stick - Allotropa virgata

Approximately, twenty occurrences of this plant have been found in the Browns/Wickiup
Watershed. Most are within landscape sub-area 3. One population is also within the Browns
Mountain LSR in landscape area 6. The range is along the east slope of the Cascades from
British Columbia to California. Habitat is closed canopy, mature- and old-growth Douglas-fir,
mountain hemlock, grand fir, silver fir, and lodgepole pine forests in dry soil with abundant
woody debris. The Sugar Stick is a plant without chlorophyll, requiring association with both
a fungus and a vascular plant to survive, but is intolerant of other plant competition. Threats
include fire exclusion, fragmentation of habitat, and reduction in coarse woody material. It
is also found in the Cascade Lakes Watershed to the north and in the Odell Watershed to the
south (S&M 1,2; Appendix J2-249).

Liverwort - Tritomaria exsectiformis
Other management status: The Oregon Natural Heritage Program considers Tritomaria
exsectiformis to be threatened with extirpation (List 2, 1995).

One occurrence is known within the Browns/Wickiup watershed and in the Browns Mountain
LSR in landscape area 6. The range is from Alaska to Oregon, mostly in the Western
Cascades. It is found at mid to high elevations, on densely shaded, moist, organic soil,
especially around springheads. It is threatened in some areas by heavy trampling from
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recreation users (S&M 1,2; Appendix J2-94).

White Chanterelle - Cantharelles subalbidus

There is one known occurrence within the Browns Mountain LSR. The range extends from
Washington through Northern California. Chanterelle mushrooms have an ectomycorrhizal
associate with a variety of conifer and mixed forests. Harvesting by commercial and personal-
use mushroom pickers may have a long term effect on distribution, frequency, reproduction,
and productivity as well as genetic viability.

Bolete Mushroom - Gastroboletus subalpinus

There is one known occurrence within the adjacent Cascade Lakes Watershed. The range
extends from the Oregon Cascades through the northern Sierras, at elevations of 4,500' to
timberline. This mushroom probably has mycorrhizal associations with pines, especially
lodgepole pine and whitebark pine. Most known locations are within campgrounds. Threats
include trampling and soil compaction related to recreation activities (S&M 1,3; Appendix J2-
102).

Rare False Truffle - Rhizopogon evandens var. subalpinus

There is one known occurrence within the adjacent Cascade Lakes Watershed. Its known
range is from the vicinity of Mt. Rainier National Park south to Siskiyou County California,
first described in Idaho. It is an ectomycorrihizal fungus of mountain hemlock and true firs.
Suggested protection is to preserve extensive tracts of mountain hemlock (S&M 1,3; Appendix
J2-133).

Aquatic lichen - Hydrothyria venosa

There is one known occurrence within the adjacent Cascade Lakes Watershed. The range is
from Central British Columbia to montane Central California. Habitat is within streams at low
to mid elevations, however the known location is in a Cascade lake. Threats include siltation
and fluctuation in water flow. Throughout the general range, much of the suitable habitat has
already experienced siltation and other disturbances. Protection can be gained through
enlarging riparian reserves, and watershed protection guidelines (S&M 1,3; Appendix J2-241).

Habitat Suitability/Disturbance and Loss of Habitat

The following factors have affected or may affect habitat suitability for sensitive plants in the
watershed:

1. Control of naturally-occurring fires

Lack of natural fires over time will reduce the size and number of forest openings. Openings
create important islands for plant diversity and habitat for sensitive species. Dense stands of
lodgepole pine within the watershed may account for the disjunct populations of Jepson's
monkeyflower.
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2. Noxious weed encroachment

Noxious weeds are invasive, aggressive non-native plants. They can crowd out native species
completely, changing diverse habitat into a monoculture Infestations tend to become profuse
in areas of disturbance such as roadsides, and can take over even undisturbed habitats. Open
ground in disturbed areas which provides habitat for the annual Jepson's monkeyflower would
also provide favorable growing conditions for noxious weeds, many of which are also early-
seral species.

Long-term controls of noxious weeds will involve a combination of hand-pulling, for lighter
infestations, combined with herbicide on heavier infestations, and biological controls for some
species. Herbicide use is not commonly used on the Deschutes National Forest at this time.
Noxious weed controls now in place include an annual mapping of populations, with
hand-pulling of the smaller, outlying infestations. Introduction of biological controls is done
through the Oregon Department of Agriculture (ODA). "

Spotted and diffuse knapweeds (Centaurea maculosa and Centaurea diffusa) are of special
concern. Browns/Wickiup Watershed is well-removed from the private lands where knapweed
populations are most dense, but these weeds are spreading into landscape areas 2 and 3 along
major roads 43 and 46. Future invasion of noxious weeds may threaten sensitive plant habitat
and overall native plant diversity.

Wickiup Dam, within landscape area 4, supports a very substantial population of Klamath
weed, (St. John's Wort) Hypericum perforatum, along with lesser amounts of knapweed.
Klamath weed also grows at the southwest end of Wickiup Reservoir along road 46 in
landscape area 4, and at the southeast end of Crane Prairie Reservoir in landscape area 6.

Canada thistle, Cirsium arvense, grows on the shore of South Twin Lake, and on the south
shore of Wickiup Reservoir within landscape area 4.

Bull thistle, Cirsium vulgare, has been found in old landings within landscape area 2 and on
Browns Mountain.

Reed canary grass, Phalaris arundinacea, is a non-native plant that is not classified as a
noxious weed by the Oregon Department of Agriculture. It is, however, very invasive and
is growing around Crane Prairie Reservoir to the north and Davis Lake to the southwest of the
Browns/Wickiup Watershed. It has been observed along the Deschutes River channel between
Crane Prairie and Wickiup Reservoirs, and a well-established population grows in a meadow
at the south end of Wickiup Reservoir. This plant was once planted extensively throughout
the United States for cattle fodder. It is thought it was planted in the Big Marsh and around
Davis Lake on the Crescent District.

Noxious weed infestations on the Deschutes National Forest are still fairly recent and are in
the process of spreading here from more disturbed, agricultural areas. Weed seed can be
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carried on auto or bike tires, on auto bodies, on boats and trailers, or on the coats or in the
feed of livestock. Several other noxious weed species have been found elsewhere on the
Forest, but are not a threat in the Browns/Wickiup Watershed at this time. A number of other
noxious weed species have been reported in adjacent areas, but have not yet reached the
Deschutes National Forest. Continued vigilance is needed. Increased noxious weed
infestation would seem inevitable, especially without the use of herbicides.
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Wildlife

The analysis area includes generally xeric coniferous forest types and a moderate level of
species diversity, with approximately 262 species (Bend-Ft. Rock Ranger District, 1995). The
majority of the area is within the range of the northern spotted owl and is therefore addressed
by the Northwest Forest Plan (NWFP; USDA Forest Service et al. 1994). Management
allocations assigned by the NWFP within the analysis area include Late-Successional Reserves
(LSR) and Matrix. There are two reserves within the area including Round Mountain and
Browns Mountain. Round Mountain is small at approximately 220 acres and Browns
Mountain of moderate size at approximately 7,240 acres. The spotted owl range for the
watershed is within the Eastern Oregon Cascades physiographic province as described in the
NWEFP.

Presently, there are no known spotted owls within the analysis area although several historic
sightings have occurred. However, suitable habitat does exist in it (1,958 acres within the
LSRs), and occupied sites are within approximately 5 miles of these habitats. Informal
surveys for owls were done in late spring 1997 in the Browns Mountain area with no
responses. The suitable nesting/roosting/foraging/ (NRF) dispersal owl habitat is displayed
in Figure 3-8. There is no designated or proposed Critical Habitat within the watershed.

In addition to the northern spotted owl (Threatened status), other federally listed species under
the Endangered Species Act (ESA) that are known to occupy the analysis area include:
northern bald eagle (Threatened status) and the spotted frog (Candidate status). Other listed
species that are found on the Deschutes National Forest but with no current documentation in
the watershed include: American peregrine falcon and bull trout. A complete description of
these species may be referenced in the Biological Assessment for 1997 for the Deschutes
National Forest (Gerdes et al. 1997). Also, reference other sections of this report for
additional information on bull trout.
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There are presently seven known nesting sites of northern bald eagles in the watershed analysis
area. An additional three nest sites are located within the portion of the Browns Mountain
LSR that is outside of the watershed boundary. There are also portions of two Bald Eagle
Management Areas (BEMA; DNF, LRMP 1990) that are within the watershed boundary but
the actual nest sites are not. The watershed area is within Recovery Zone 11, High Cascades
(Oregon), which was designated by the Pacific Bald Eagle Recovery Plan (USDI, 1986). The
nest sites within the watershed make a significant contribution to the goals of the Recovery
Zone. Bald eagle nest sites are classified as sensitive data and therefore are not mapped.
However, the designated BEMAs are shown on Figure 3-9, Bald Eagle and Old Growth
Management Areas. Several of the designated BEMAs have not been recently occupied and
serve as alternate/future nesting areas. In total, there are 15 BEMAs (7,946 acres) in the
watershed and LSR analysis areas. There are no known eagle roosts in the watershed and
comprehensive roost surveys have not been done, however winter use of the area is high.

Spotted frogs have been documented at Davis Lake and at Crane Prairie Reservoir. None of
the sites are within the watershed boundary, however portions of Crane Prairie Reservoir are
within the northern Browns Mountain LSR boundary. Additional surveys are being
conducted, and potential habitat does exist within the watershed. Alarming population
declines across large areas of the species’ range have increased the importance of local
population protection (Leonard et. al. 1993).

A variety of other species that are present or suspected to occur in the watershed have been
determined by the US Fish and Wildlife Service (FWS) to be Species of Concern. Included
are: California wolverine, Pacific fisher (Oregon Critical; ODFW 1992), Preble’s shrew,
long-legged myotis, long-eared myotis, small-footed myotis, Yuma myotis, Pacific western
big-eared bat, northern goshawk (Oregon Critical), black tern, harlequin duck, and Cascades
frog (Oregon Critical). Other sensitive species that have been documented within the
watershed include: great gray owl (NWFP Survey and Manage species and Deschutes
National Forest Management Indicator Species, MIS), osprey (MIS), American marten
(Oregon Sensitive, MIS), pileated woodpecker (Oregon Critical, MIS), white-headed
woodpecker (MIS), Black-backed woodpecker (Oregon Critical, MIS), three-toed woodpecker
(Oregon Critical), Williamson’s sapsucker, pygmy nuthatch (Oregon Vulnerable), western
bluebird, neotropical migrant birds (international concern group, total of 87 species excluding
waterfowl and shore birds), flammulated owl (Oregon Critical), northern pygmy owl, Greater
Sandhill Crane (Oregon Vulnerable), and tailed frog (Oregon Vulnerable). Only those species
that have good probability of presence in the watershed have been noted in this section. Past
population inventories and/or habitat types/conditions have been used in the determination of
concern/sensitivity.

The watershed provides valuable habitats for many common species of economic and/or
ecological importance. Mule deer, Rocky Mountain elk, mountain lion and black bear are
important big gamc species in the area. The lakes, reservoirs and rivers in the area provide
critical habitat for a variety of waterfowl and shorebird species. Many ducks and geese breed
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in these habitats. Approximately 60% of the total species in the watershed utilize riparian
habitats significantly (i.e. breeding, feeding, resting). A detailed account of these species is
presented in the Cascades Lakes Watershed Analysis (Bend-Ft. Rock Ranger District, 1995),
which is adjacent to the Browns/Wickiup Watershed Analysis area and therefore, quite similar
in species composition. An array of more common resident species include blue and ruffed
grouse, great horned owl, common raven, gray jay, Clark’s nutcracker, northern flicker,
snowshoe hare, beaver, mink, bobcat, long-tailed weasel, deer mouse, golden-mantled ground
squirrel, yellow-pine chipmunk, Douglas squirrel, Pacific chorus frog, etc. to name a few.
A complete species list is in the Wildlife Appendix.

Generally, accurate population data on the vast majority of wildlife species is non-existent due
to the time and expense involved. However, information from Breeding Bird Surveys, big
game harvest statistics, research data sets, local surveys, etc. are often available and may be
extrapolated to draw conclusions for individual species or groups of species. Reference or
historic data is particularly lacking for most species, so past population levels are best inferred
from what is known about past habitat conditions. The following discussion is organized to
address individual species that are of concem, e.§g. proposed, endangered, threatened, sensitive
(PETS). In addition, other selected species will be addressed individually that are Species of
Concern (SOC), economically important or ecological significant. In order to reduce the
complexity of addressing all of the 762 species potentially within the analysis area, most have
been grouped by habitat guilds (see Wildlife Appendix). They are assemblages of similar
species that have been grouped into communities with common biological needs.

PETS Species

Northern Spotted Owl

Reference Conditions

«Population levels higher than currently is probable, but numbers unknown

* Habitat fragmentation is less due to having no timber management units, roads, facilities,
etc.

»Owls likely occupied sustainable climatic climax forest including MCD on north aspects and
MCW types

o Dispersal of young and other movements were less restricted

e Prey base populations were likely higher due to the greater availability of CWM (coarse
woody materials)

e Predation was likely lower due to larger more contiguous stands

o Genetic diversity was greater with a larger number of owls and less isolation
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Current Conditions

sFederal listing- Threatened

¢ Unknown population, but two owls have been documented in the high elevation areas near
Johnny Lake

* Fragmentation is moderate to high, primarily due to timber harvest units and roads
*Residual potential habitat types remain but are isolated in relatively small areas of the
watershed

* Dispersal and movement of owls is potentially limited due to past timber harvest units, roads,
wildfires etc.

*Prey base populations are likely lower due to removals of CWM by management activities
and wildfires over significant acreage in the watershed

* Predation is potentially significant due to large amount of high contrast edge and small forest
interior habitats

* Genetic diversity is potentially constrained due to habitat fragmentation and constrained
movements

*Owls are present in the Cultus Mountain LSR and in the Davis Mountain LSR

* Browns Mountain LSR has enough suitable habitat to potentially support one pair of owls,
however it is isolated due the effects described above. Some fragmentation has occurred and
nest trees may be limiting. Round Mountain LSR has an inadequate amount of suitable habitat
to support a pair of owls, however it is adequate to support dispersing owls. Dispersal of owls
from other areas is likely a problem due to isolation of the LSR.

Northern Bald Eagle

Reference Conditions

e Historic population levels unknown

*Nesting and roosting habitats were likely more plentiful and of higher quality, i.e. large
ponderosa pine and Douglas-fir trees

* Foraging habitat dominated by rivers with some natural lakes, with native trout the primary
forage

*No contamination of egg shells by pesticides

Current Conditions

eFederal listing- Threatened

* Present population (summer breeding) is seven pairs with an additional three pairs in the LSR
outside the watershed boundary (41% of the Forest’s population). Winter population is high,
but unquantified due to annual variations. Likely a higher level than historically due to the
“construction of large reservoirs in the area that have good fish populations, which are critical
to successful reproduction.

*Nesting and roosting habitats are presently adequate, but the long-term sustainability of the
habitat is uncertain due to risks to insect, disease, wildfire and human disturbance.

¢ Foraging habitat is excellent because species have shifted from native trout to introduced
species (e.g. kokanee, brook trout, brown trout, bass, etc). Bull trout have been extirpated
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from the watershed. Disturbance from heavy recreational activities may be adversely affecting
the foraging of eagles.

eEgg shell contamination from pesticides has occurred out presently does not appear to be a
significant problem affecting reproductive success of eagles.

e Browns Mountain LSR presently supports four known active pairs of bald eagles. Potential
for additional nesting habitat exists, however the forage base in nearby reservoirs and rivers
may be limiting. Solitude is poor adjacent to Crane Prairie Reserveir but good in the
remainder of the LSR due to road closures. Round Mountain LSR has no current nesting
eagles, however a sub-adult was observed on Round Mountain in June 1997. Potential nesting
habitat presently exists, but the area is about three miles from the nearest foraging area.
Solitude is only fair due to open roads and an active fire lookout on the mountain.

Spotted Frog

Reference Conditions

e Historic population unknown but likely higher due to better quality riparian habitats and
fewer predators (i.e. introduced non-native fish).

e Riparian habitats were more plentiful prior to the inundation of the Deschutes River by Crane
Prairie and Wickiup Reservoirs.

e Predators were limited primarily to garter snakes.

Current Conditions—

e Federal status- Candidate species

e Current populations are low and isolated. However, not all areas have been surveyed.
Populations have been documented in the Davis Lake and Crane Prairie Reservoir. areas.

o There is less high quality riparian habitat. The fluctuating reservoir levels reduces the
amount and quality of non-woody aquatic vegetation along shorelines, which is important to
this species (Leonard et al. 1993). The eggs of frogs may also be left on dry ground. Spotted
frogs need minimum water temperatures of 70 degrees F. to metamorphose. Warm water
temperatures that have been associated with shallow reservoirs may be beneficial to frog egg
development.

o Introductions of non-native warm water fishes (e.g. bass) likely have negative impacts on
spotted frog populations.

e Browns Creek within Browns Mountain LSR is potential, high quality habitat for spotted
frogs, but it has not been surveyed. Adjacent areas of Crane Prairie Reservoir and the
Deschutes River between Wickiup and Crane Prairie Reservoirs are also potential habitat.
Round Mountain LSR has no habitat.
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American Peregrine Falcon

Reference Conditions

¢ Population level unknown.

* Breeding habitat not present. There is a potential for foraging habitat, particularly along the
Deschutes River.

Current Conditions

eFederal status- Endangered

¢ Population is unknown, but possibility of movement through the area around Crane Prairie
Reservoir area in 1993.

¢ Potential for foraging habitat has likely increased due to more habitat for waterfowl and
shorebirds at the reservoirs.

* Population declines due to egg shell thinning from pesticides in the food chain should now
be controlled.

*Browns Mountain LSR has no potential nesting habitat. Browns Creek and Crane Prairie
Reservoir could provide good foraging. Round Mountain LSR has no potential nesting
habitat, and limited foraging habitat.

Habitat Guilds

Reference the Wildlife Appendix for the Habitat Guilds/Management Indicator Species
Evaluation for species lists and general information on reference and current conditions. All
data is derived from the Deschutes National Forest wildlife habitat relationships database.
Individual species may be listed in multiple guilds and may be repeated in the declining
population category. All potential habitat users are included, which include those which are
rare or on the edge of their range. Importance of potential habitat use is not discussed in this
narrative. Reference the Analysis Files at the Bend-Fort Rock Ranger District for the
summary data tables on PAGs species lists, riparian species, home range size, use codes,
abundance, and other pertinent information.
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Fish

The present fish distribution and species make-up is much different than reference conditions.
An active stocking program initiated by state agencies early this century, along with illegal
introductions, have greatly increased the distribution, species composition, and angling
opportunity of the fishery.

Bull trout, proposed to be listed as “threatened” under the Endangered Species Act throughout
much of it’s range determined by the US Fish and Wildlife Service, are presumed to have been
eliminated from the watershed about 40 years ago. The status of the redband trout, currently
on the Regional Foresters Sensitive Species list, is unknown. There are naturally-reproducing
rainbow trout within Wickiup Reservoir, but it is unclear if they can be considered redband:
because of the likelihood of interbreeding with stocked rainbow trout.

Fish habitat conditions are much different today than historic conditions, largely due to the
formation of Wickiup Reservoir in the 1940s. Several miles of stream channel were converted
to reservoir habitat with the completion of the reservoir dam. Crane Prairie Reservoir
upstream of the watershed has altered the flow regime and water temperatures of the Deschutes
River as it enters the watershed, resulting in adverse effects to fish and other aquatic life. For
additional information, refer to Oregon Department of Fish and Wildlife (ODFW) Deschutes
River Basin Plan 1996, pages 111-130.

Reference Fish Distribution

Historically, the watershed contained abundant populations of native redband trout, bull trout,
and mountain whitefish. Habitat for sculpin exists, but there is no record of documentation.
The distribution of the fish was dependent on connection to the Deschutes River. North Twin,
South Twin, Johnny, and Found lakes were likely fishless prior to stocking efforts.

The streams within the watershed were some of the most important spawning and rearing areas
for bull trout in the Deschutes River upstream of Bend. The last reported catch of a bull trout
in the watershed was in Wickiup Reservoir in 1957. The possible reasons for elimination were
one or more of the following: 1). Angling mortality; 2). Competition with other fish species
for food, space, and spawning habitat; 3). Hybridization with eastern brook trout; 4).
Blockage of historic spawning grounds of fluvial (river) populations with the completion of
the construction of Wickiup Dam in 1949; and 5). Kokanee salmon superimposing redds on
the bull trout redds.

Creation of Wickiup Reservoir changed the population from fluvial to adfluvial. Bull trout

are very susceptible to angling, and this likely played a major part in the elimination of the
species from Wickiup Reservoir. ODFW will be conducting a feasibility study on the
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re-introduction of bull trout to Wickiup Reservoir.

The redband trout are an inland version of the rainbow trout, and are endemic to the western
U.S. and Canada. Dr. Robert J. Behnke (fish geneticist) has divided the rainbow into three
major evolutionary groups: (1) coastal rainbow trout; (2) redband trout of Sacramento, Kern,
and McCloud Rivers in California; and (3) redband trout of the Columbia River Basin
(Behnke, 1992). The Deschutes Basin redband belong to the Columbia River basin group.

The watershed has been planted with rainbow trout of various stocks over the years by the
ODFW under a Memorandum of Understanding between ODFW and the Forest Service.
Interbreeding occurred between the hatchery stocks of rainbow and the native redbands,
diluting the genetic purity of the redbands. Genetic testing has been completed on three
populations upstream of the watershed. The degree of genetic purity varied with each
population.

The mountain whitefish was found in the Deschutes River and the tributary streams.

Although there has been no documentation of presence within the watershed, there is habitat
present for two species of aquatic invertebrates currently on the Regional Foresters Sensitive
Species list, the Cascades apatanian caddisfly and the Alsea ochrotrichian microcaddisfly.

Current Fish Distribution

ODFW augments or maintains several of the fish populations through stocking efforts of
fingerling trout and salmon. Within Wickiup Reservoir, there are naturally reproducing
populations of brown trout, kokanee salmon, coho salmon, eastern brook trout, and rainbow
trout. The brown trout and coho salmon populations are augmented annually with hatchery
stockings. The brown trout within the reservoir represent the only disease-free brown trout
population in the state. Since 1990, the sole source of brown trout eggs for ODFW's hatchery
program have been taken from Browns Creek.

North Twin and South Twin lakes are stocked with rainbow trout. There is presumed to be
no natural reproduction of rainbow trout. Johnny Lake and Found Lake are stocked with
eastern brook trout. There is likely no natural reproduction within Johnny Lake, but there is
potential at Found Lake because of the presence of the outlet stream.

Other fish species are largemouth bass, three-spined stickleback, and tui chub (within Wickiup
Reservoir), and brown bullhead (within North Twin), resulting from illegal introductions.
These are either by direct introduction or downstream migration from Crane Prairie Reservoir.
Although recent illegal introductions of bluegill and black crappie to Crane Prairie Reservoir
have recently occurred, there is no evidence of these species in Wickiup Reservoir, yet the
potential exists. Wickiup Reservoir is not considered good habitat for warm water species
because of the widely fluctuating water levels that can disrupt spawning.-

Chapters 3&4 -49



The Deschutes River has resident populations of eastern brook trout, rainbow trout, mountain
whitefish, and brown trout. Browns Creek is primarily rearing grounds, but there are some
resident eastern brook trout. Davis and North Davis Creek are primarily spawning and rearing
areas and are inundated when Wickiup Reservoir is at full capacity.

Reference Fish Habitat Conditions

Before Wickiup and Crane Prairie Reservoirs existed, the Deschutes River, Browns Creek,
Davis Creek, and North Davis Creek were clear, cool, spring-driven streams with stable flow
regimes. The streambanks were lined with trees that provided shade and large wood for
instream cover. The habitat was sufficient to meet the strict environmental requirements of
bull trout for cool temperatures and clean spawning gravels.

Current Fish Habitat Conditions

With the construction of Crane Prairie Reservoir in 1922, the flow regime of the Deschutes
River between Crane Prairie and Wickiup Reservoirs was altered and the water temperatures
was increased. During low water years, the lack of flow and the elevated summer water
temperatures result in degraded habitat for fish and aquatic invertebrates within the river. The
dam blocks the natural downstream migration of spawning gravels. Spawning success for the
fall spawning brown trout and kokanee salmon may be reduced in the Deschutes River during
years that the rising waters within Wickiup Reservoir inundate the redds before the fry
emerge, diminishing the oxygen supply to the developing fish.

Recent restoration efforts have been completed by ODFW and the Deschutes National Forest
that added 1,200 cubic yards of spawning gravel and 85 whole trees to the Deschutes River
channel. Monitoring of the projects indicates a substantial increase in spawning use by
rainbow trout, kokanee salmon, and brown trout.

Construction of Wickiup Reservoir inundated approximately 24 miles of stream channel when
at capacity, but has added over 10,000 surface acres of water. Most of the standing trees were
harvested within the confines of the reservoir prior to filling (unlike Crane Prairie Reservoir).
If left, the trees would have provided habitat for fish and aquatic invertebrates. Many of the
remaining stumps have eventually become dislodged because of wave action and the widely
fluctuating water levels. The stumps float down to the dam where they either become lodged
on dry land or are routinely removed and burned. The drawdown of the reservoir in the
summer to meet irrigation needs reduces available habitat, desiccates aquatic vegetation and
invertebrates, increases competition between fish, decreases foraging opportunity for eagles,
ospreys, and other fish-eating birds, and increases the escapement of fish past the unscreened
headgates at the dam into the Deschutes River.
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ODFW and the Deschutes Natiorial Forest have partnered to restore over 230 tree stumps or
whole tree bundles to the reservoir since 1990. Monitoring has indicated that fish and
invertebrates do use these structures for cover and feeding areas.

Browns Creek is heavily utilized for spawning and rearing of salmonids, primarily brown trout
and kokanee salmon. There is abundant instream wood and spawning gravels, but a lack of
pool habitat. ODFW added 40 cubic yards of gravel in 1986. Monitoring of the spawning
gravels has indicated a high percentage of fine sediments, which is typical of spring-driven
systems on the Deschutes National Forest. Analysis in 1997 on six samples found a range of
26-58% fine sediments (sediments < 1/4" diameter), with an average of 42%. Research has
indicated fine sediment volumes >20% inhibits salmonid egg development and emergence of
fry. The lack of flushing flows in the stable spring systems allows fine sediments to deposit.
Coho salmon fingerling were recently discovered near the headwaters, the first evidence that
the population within Wickiup Reservoir is reproducing naturally.

Davis and North Davis creeks provide some spawning habitat for kokanee salmon and
mountain whitefish in the fall when the reservoir is drawn down. The streams lack instream
cover and have high fine sediment volume within the gravels (samples averaged 30%).

North Twin, South Twin, Johnny, and Found lakes are all currently similar in habitat
conditions to historic conditions.

For more information, reference stream survey reports on file at the Bend-Ft. Rock Ranger
District.
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Fire/Fuels

Reference Conditions and Natural Disturbance Regimes

Fire has been a major disturbance regime across these landscapes (Agee, 1993). Fire was
once low intensity, high frequency and sometimes very large, and the effects were relatively
negligible except in understory vegetation and fuels. The following describes fire regimes by
plant association group. See Table 3-13 for fire facts by landscape sub-area.

Ponderosa Pine Forests

Approximately 6,050 acres of Ponderosa Pine Dry forests and 4,300 acres of Ponderosa Pine
Wet forests comprise 10,350 acres (18%) of the landbase within the Browns/Wickiup
watershed. Ponderosa pine forests have a low severity fire regime. Historic fires were low
intensity, rarely scorching the crowns of trees, with a return interval of 1-25 years.

Mixed Conifer (Wet/Dry) Forests

Approximately 14,950 acres of Mixed Conifer Dry forests and 10 acres of Mixed Conifer Wet
forests comprise 14,960 acres (26%) of the landbase within the Browns/Wickiup watershed.
This plant association group has a n.oderate to high severity fire regime. Mixed conifer forests
have the most frequent fire activity on eastside forests, although cooler, wetter sites (Mixed
Conifer Wet, MCW) have longer fire return intervals. Fire return intervals are estimated by
Bork (1995) at 9-25 years while Hopkins (WEAVE, 1994) estimates them to be 30-50 years
in the lower elevations (1,500 to 4,000 feet) and 50-80 years in the higher elevations (4,000
to 5,000 feet).

Mountain Hemlock Forests

Approximately 4,310 acres of Mountain Hemlock forests comprise 9% of the landbase within
the Browns/Wickiup watershed. This plant association group (PAG) falls into a high severity
fire regime. Fire is the primary large-scale disturbance in the high elevation forest. Due to
the lack of fire resistance of the major tree species in these forests, most fires are stand
replacement fires. Fire return intervals are in the 200-300 year range. Typically, a fuel-
limited situation for crown fire development exists in these forests, but in unusually dry years,
large-scale crown fires will burn regardless of the fuels situation.

Lodgepole Pine (Wet and Dry) Forests
Approximately 11,290 acres of Lodgepole Dry forests and 3,690 acres of Lodgepole Wet
forests account for 14,980 acres (32%) of the landbase within the Browns/Wickiup watershed.

This plant association group has a moderate severity fire regime. Fire frequency is not well
documented for these types of forests. The average fire return interval is in the range of 60-80
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years. In areas surrounded by higher productivity forests, the fire return interval is at the
lower end of the range. The intensity of fires range from slowly burning logs on the forest
floor (also termed “cigarette burns”) to crown fires.

Meadows and Riparian Areas

Approximately 310 acres or <1% of the landbase. Fires were typically of light intensity, less
than 1 acre in size, and with a return interval of 50-100 years. During severe droughts, high-
intensity fires of 1 to 50 acres may occur with a return interval of 100-200 years. Before
Euro-American settlement, Native Americans burned flat grasslands annually to attract
foraging game animals.

Fire has less effect in riparian systems than associated up slope forests, because these areas are
moist, have more deciduous vegetation, and have higher dead and live fuel moistures.
Usually, riparian areas do not burn, or they burn at reduced intensity. Headwater riparian
areas sometimes burn with higher than average intensity than surrounding slopes. This is due
to the channeling effect of wind in an area of higher biomass than found elsewhere. For
example, some of the hottest burn sites in the 1988 Dinkelman fire near Wenatchee occurred
in riparian areas. Under normal conditions, riparian areas burn less frequently than fire events
on upper slopes, burn under extreme environmental conditions, and may burn hotter (Agee,
1992). The 1996 Tower fire, Umatilla National Forest - NFJD Ranger District, had severe
fire in the Hiddaway drainage and it was reported that fish were blistered and died (personal
communication with Wilson, 1996). The direct effects of various disturbance types on
riparian systems was conceptually modeled by Agee (1988). Fire’s direct effects vary,
partially based upon the width of the stream. Agee’s work does not identify the specific
widths of the streams in the size class of small, medium, and large, but the modeled effects
are in relative terms.

From a water resources perspective, the effects of fire in forest ecosystems can range from
essentially none at all to disastrous. The unpredictability of many fire effects are dependent
upon, in part, to the wide range of topographic conditions, site differences in soil
characteristics and moisture content, variations in fuel moisture and fuel loads, density of
vegetation, microclimates associated with a given slope, aspect and topographic position, and
variability in weather patterns before, during, and after the occurrence of a fire. The result
is a mosaic of fire severity and effects across a hillside or landscape, even from the ‘same’ fire
(Beschta, 1990).

Riparian
Fire generally has two types of impacts on riparian zones: 1) direct impacts associated with
burning within the riparian zone; and 2) indirect impacts associated with burning at another

location on the landscape. Indirect impacts affect sediment transport, biomass creation or
removal, or water quality and quantity as it moves through the riparian zone.
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Fire usually has less effect in riparian systems than associated upslope forests, due to moist
riparian areas with more deciduous vegetation. Usuallv, riparian areas do not burn, or they
burn at reduced intensity. Headwater riparian areas sometimes burn with higher than average
intensity than surrounding slopes due to the channeling effect of wind in an area of higher

biomass.
Current Conditions

The magnitude of fire disturbance has changed significantly in some plant communities due
to the exclusion of fire for almost 90 years (Bork, 1984). Contemporary fires are not as
expansive due to fire exclusion, but the intensity and potency of fires has increased notably.
A rapid accumulation of fuels has occurred due to insect and disease infestations, the general
absence of fire, and recent drought conditions. This increases the risk of a major disturbance.
Recreational use in the watershed is high and expected to increase. Fire occurrence figures
have shown increased human-caused ignitions over the last several years. Record-keeping
since 1908 indicates approximately 142 fires recorded since 1908 which account for
approximately 11% of the total number of fires that have occurred on the Bend portion of the
Bend-Ft. Rock Ranger District. Of those, 21 fires have occurred in the Browns LSR and none
in the Round Mountain LSR. The Browns/Wickiup analysis area averages 8.4 fires per year.
The ratio of human ignitions to lightning ignitions are 3:1.
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Table 3-13

Fire Facts by Landscape Sub-Area

‘Acres
#1a - High 5400 - 6100 FM 2 = 50 acres | Water, Rock, Round Meadow Walk-in by engine | Dispersed
Elevation 6 =50 Lava and other crews or use of Recreation,
Unroaded = 1,890 = 100 Long Meadow smokejumpers Admin.
9 =10 Low = 650 Withdrawn,
10 = 2,030 Mod. = 1,330 Main hiking trails into Aerial attack w/ Matrix
11 =10 High = 1,010 j Johnny & Found Lakes helicopters &
998 = 30 Ext. = 830 retardant planes.
999 = <10
#1b - Roaded 4500 - 5200 FM2 =10 Water, Rock, Special Use Pit - located on | Drive-to attack, Matrix,
Lodgepole Pine 6 = 390 Lava and other | T21S, R 7E, sec 34 walk in by engine | General Forest
& Mixed 8 = 850 =20 crews.
Conifer 9 =10 Low = 1,280 Another pit
10 = 1,060 Mod. = 280 T21S, R 7E, sec. 36 Many roads in the
11 = 40 High = 820 area exist with a
998 = 10 Ext. =40 variable maint.
999 =0 level and closure
status.
#l1c - Johnny & Johnny Lake | FM 8 = 10 Water, Rock, Hiking trails into both of No roads Dispersed
Found Lakes 5351 ft 10 = 10 Lava and other | these lake bodies. Recreation,
11 = 40 =20 Walk in by engine | Admin.
Found Lake 999 = 20 crews or use of Withdrawn,
5862 ft Low =10 smokejumpers Matrix
Mod. = 130 .
. Riparian
e -
#2a - HWY 46 4500 - 4600 FM 2 =90 Water, Rock, Scenic corridor HWY 46 Drive to attack, Matrix,
Corridor 6 = 2,340 Lava and other walk-in by engine | General
8 = 3,710 = 190 Pine Butte crews, aerial Forest,
9 =190 Low = 7,000 attack via BEMA, Old
10 = 2,580 Mod. = 800 N. Davis Campground airtankers & Growth
11 = 200 High = 2,010 ’ helicopters.
998 = 30 Ext. =70
999 =0
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#2b - North 4300 - 4500 FM2 =170 Water, Rock, Headwaters from Browns Drive-to attack, General
Wickiup Area 6 = 760 Lava and other | Creek enter Wickiup Res. walk-in by engine | Forest, BEMA
8 = 1,350 = 60 crews Matrix
9 =190 Low = 2,520 Twin Lakes Resort &
10 = 750 Mod. = 340 Campgrounds
11 = 10 High = 480
998 =< 10 Ext. =170 Sheep Bridge Campground
999 = 0
#2¢ - Eaton 4300 - 4500 FM2 =20 Water, Rock, Special use pit - 4260 rd Drive-to attack BEMA
Butte 6 = 540 Lava and other | Adjacent to private land Walk-in by engine
8 = 290 =170 (Crown Pacific) crews
9 =90 Low =920
Mod. = 120
10°=3% | High =300
11 =<10 Ext. =60
998 = 30
999 = 0
#2d - Davis Arm | 4300 - 4400 FM2 =10 Water, Rock, Reservoir Campground Drive-to attack, Intensive
Area 6 =170 Lava and other some gated roads | Recreation,
8 = 540 =20 N. Davis Creck in area. Admin.
9 = <10 Low = 750 Campground Withdrawn,
10 = 210 Mod. = 50 Many harvest Matrix,
11 =0 High = 160 activity roads Riparian
998 =< 10 Ext. =<10 which dead-end Reserves
999 =0
#2e - Forested 4500 - 5200 FM 2 = 20 Water, Rock, Special Use Pit T21S, Drive-to attack, Matrix,
Lava 6 =270 Lava and other | R O7E, Sec 26 off the 4290 | walk-in by engine | General
8 =290 = <10 Road crews or hand Forest, Old
9 =10 Low = 720 crews Growth
10 = 150 Mod. = 60
11 =<10 High =90 Dozer accessible
998 = 0 Ext. =<10
999 = 0
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Water, Rock,

interface zone,

w/ dense middlestory,
contributing to crown fire
development.

#2f - Wickiup 4400 - 4900 FM2 =10 Wickiup Butte Campg. Gated roads in BEMA,
Butte ' 6 =130 Lava and other areas. Drive-to Intensive
8 =50 =20 Gauging station off the attack possible. Recreation
9 =10 Low =210 4370 Road Walk-in by engine
10 =<10 Mod. = 10 crews and hand
11 =<10 High =<10 crews
998 =< 10 Ext. =<10
999 =0 Dozer accessible
slopes ranging
20-40 %
#3 - Davis Mtn. 4400 - 6200 FM 2 =100 Water, Rock, Bald Eagle habitat area Drive to attack. BEMA, Scenic
Area 6 = 1,370 Lava and other Some roads are Views, Matrix
8 = 3,030 = 190 Heavy fuels on the north being closed in
9 = 610 Low = 4,360 slopes where no treatment the area. Walk-in
10 = 2,690 Mod. = 1,510 | has taken place. w/engine and
11 =20 High = 1,580 hand crews
998 = 20 Ext. =770
999 =0 Dozer accessible
but limited by
transport access.
#4a - Reservoir 4300 - 4400 FM 2 = 3,530 Water, Rock, Reduction of fuels should Drive-to attack by | Intensive
Shorelines 6 = 670 Lava and other | occur where there are engines, walk-in Recreation,
8 = 430 = 9,940 opportunities to reduce w/ handcrews and | BEMA,
9 =20 Low = 1,030 Fuels models 2, 6, 8, & 9 engine crews. Riparian
10 = 230 Mod. = 80 by 30% Reserve,
11 =20 High = 150 Dispersed campsites along Retardant not Matrix
998 = 3,310 Ext. = <10 | wickiup Reservoir advisable along
999 = 2,400 the shorelines
#4b - North 4350 - 4500 FM2 =0 Water, Rock, N. Twin Lake Campgrcund | Drive-to attack by | Intensive
Twin Lake 6 =10 Lava and other engines. Walk-in | Recreation,
8 =10 =110 1 main road (040) in & out w/ handerews and | BEMA,

. . 9 =40 Low =30 of area engine crews Matrix,
This is a public 10 = 40 Mod. = 20 Admin.
safety an d 11=0 High = 30 Area has a great deal of Retardant not Withdrawn,
population/ 998 =< 10 Ext. =10 grass/brush in the advisable along Riparian
wildland 999 = 110 understory combined the shorelines Reserve
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#4c - S. Twin 4350 - 4500 FM2 =<10 Water, Rock, . | S. Twin Lake Campground | Drive-to attack by | Intensive
Lake 6 =<108 Lava and other engines. Walk-in | Recreation,
8 =10 =110 Area has a great deal of w/handcrews and Matrix, Scenic
This is a public 9 =130 Low = 30 grass/brush in the engine crews Views,
safety and 10 =30 Mod. = 20 understory combined Riparian
population/ 11=0 High =20 w/dense middlestory, Retardant not Reserve
wildland 998 = <10 Ext. =20 contributing to crown fire advisable along
interface zone. 999 = 100 development. the shorelines
#5 - Davis Lava 4500 - 4700 FM2 = <10 Water, Rock, Consider a confinement . .
Flow 6 =30 Lava and other | strategy if a prescribed, Walk-in w/ Scenic Views,
= 40 = 1,060 | natural fire plan has not yet hanf:lcrcws and BEM,A’
9 = <10 Low =110 | been developed. Prioritize | SM&IN® Crews Matrix,
10 = 130 Mod. = 20 Davis Mountain as the . Riparian
11 =10 High =110 highest value natural Helicopter water Reserves
998 = 1,050 Ext. =<10 resource to protect. droPs would be
999 = advised over
retardant
#6 - Browns/ 4300 - 5800 FM 2 = 100 Water, Rock, LSR areas - potential Walk-in LSR, BEMA,
Round Mtn. 6 = 960 Lava and other | habitat for late-successional w/handcrews and | Scenic Views,
LSRs 8 = 1,780 =230 species engine crews 0Old Growth,
9 = 250 Low = 3,210 Proposed Wild
10 = 2,680 Mod. = 650 Browns Creek is unique Helicopter water and Scenic
11 =30 High = 1,560 riparian habitat drops would be River,
998 = 20 Ext. = 510 advised over Riparian
999 = <10 retardant Reserve,
Meadows in Sokol land Osprey,

exchange provide for

opportunity to use fire &

other treatments to prevent
§

* Reference fuel model descriptions in the Appendix for Fire/Fuels.

General Forest
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Recreation
Reference Conditions

During the last half of the nineteenth century, and into the early part of the twentieth century,
recreation and leisure in the Wickiup area was likely limited to short family outings. Neither
time nor income allowed for extensive recreation pursuits during this settlement era. During
the first half of this century, access into the Wickiup area was limited to primarily
non-motorized users until road construction projects allowed motorized vehicles. Main access
roads were constructed from the 1920s through the 1950s (Roads 40, 42, 46). Limited access
in the 1960s provided the opportunity for experiencing solitude, closeness to nature, with a
higher degree of self-reliance in a predominantly natural-appearing landscape. Some of the
activities which occurred in the area were fishing, trapping, hunting, and camping. Use of
the Wickiup area was less due to the lower population levels and less available time to pursue
outdoor recreation. Actual use figures are not known for the first half of this century.

Prior to the construction of Crane Prairie and Wickiup Reservoirs, there were few developed
recreation opportunities available to the public. With the construction of the reservoirs and
roads, came more opportunities for a variety of new recreational activities (Figure 3-10, Points
of Interest). Lakes and reservoirs were stocked by the State, attrzcting anglers and boaters.
Private resorts were developed at several lakes along the Cascade Lakes Highway, including
South Twin Lake. Formalized Forest Service campgrounds, day use areas, and boat ramps
were constructed in the 1950s and 1960s, which helped increase the popularity and use
patterns. Personal communication with long-time angler Scott Odgers, indicates there were
only a few dispersed camps and an abundance of large fish along the south shore of Wickiup
Reservoir during the 1950s. Fishing access was primarily by foot along most areas of the
reservoir. However, with salvage logging and road construction, access to the shore was
increased. This access allowed dispersed camping to increase, with a corresponding decrease
in angling success for large fish as more pressure was exerted on the fishery.

Current Conditions

Harvest activities which provided access to water, an increase in demand for recreational
opportunities, and an increase in the population of Central Oregon, has dramatically changed
the character of the recreation landscape around Wickiup Reservoir since the early 1960s.
Impacts include vegetation trampling/denuding, user conflicts, wildlife disturbance, increased
noise and litter, soil compaction, and vandalism.

An increase in demand for recreational opportunities can be attributed to advancements in
technology which enable recreationists to access and partake in a larger variety of activities.
Two examples of these activities are mountain biking and use of personal watercraft. More
leisure time and variable work schedules has also played a role in use patterns and changes.
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The impacts of increased use, technology advancements, more leisure time, and the popularity
of Central Oregon diminishes the available land base that can be recreated on at one time. The
Forest Service recreation budget annually continues to shrink, and has done so since the early
1990s, which limits the amount and type of management that can occur at recreation sites.

Below is a discussion regarding the current condition of the recreation facilities and character
within the analysis area. See Table 6-6, “Recreation Restoration by Sub-Areas”, for further
breakdown of Scenic Quality, Dispersed Recreation, Developed Recreation and Recreation
Opportunity Spectrum by landscape sub-area.

Dispersed Recreation

The opportunities for dispersed recreation are primarily hiking, camping, boating (motorized
and non-motorized), driving for pleasure, fishing, and hunting. Heaviest use occurs during
the summer camping season. Other uses are mushroom picking, horse riding, off-highway
vehicle (OHV) riding, and wildlife viewing. Scenic viewing is quite popular from various
points along the Cascade Scenic Byway and around Wickiup Reservoir. These activities are
likely to increase as the population of Central Oregon increases, and the area is promoted as
a vacation destination through the local media and tourism industry.

Overnight dispersed camping is very popular in the project area, especially at sites that are
related to water. Many of the dispersed camp sites and areas have been adversely impacted
from increased recreation use. Sites located in the recreation/riparian interface have shown
impacts through a loss/degradation of vegetation, soil compaction, sanitation problems, and
a change in site character. Reduction of an already inadequate maintenance budget will allow
the deterioration of recreation facilities and associated natural resource amenities to continue.

Camping in the past was primarily in a relaxed environment with less people, with activities
including fishing, and sitting around the campfire. Few administrative restrictions existed.
However, within the last 10-20 years, use has increased to the point that it is common to have
numerous camps around Wickiup Reservoir throughout the summer months. Use of motorized
recreation is popular (i.e. personal watercrafts/jet skis and all terrain vehicles). Also, larger
recreational vehicles and larger camp parties have increased the amount and size of impacts
_ to areas and resources associated with water, especially around Wickiup Reservoir. This use
has changed the overall dispersed character of several areas from a quiet, serene setting to a
more active, crowded, motorized recreational setting.

Many of the accessible upland roads within the project boundary have dispersed camp sites
Upland dispersed camp sites have not been inventoried to date.

There are a few trails that provide hiking, biking, and horse riding opportunities. Roads and
trails offer the opportunity for other types of recreation such as viewing scenery, gathering
forest products, and dispersed camping. These activities are utilized by recreationists
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throughout the year, with concentrated use occurring during the summer camping season.

Eight areas of dispersed camping have been delineated (Figures 3-11 through 3-15). For this
analysis, scenic integrity is defined as representing the current status of the landscape
determined on the basis of visual changes that detract from the scenic quality. See the
Recreation Appendix for more information on the following dispersed sites. Occupancy rates
are determined by the camping season between Memorial Day (May 30th) through Labor Day
(early September):

1) Deschutes Arm (Figure 3-11): This is the most heavily used area, in terms of the
number of sites, amount of people, and length of stay. It includes both sides of the
Deschutes arm; from the boat ramp at West South Twin Campground, north past
Sheep Bridge Campground, south down the west side of the arm to the small peninsula
at the end of the arm. Many of the sites on the west side are accessed by both motor
vehicles and by boat. In many cases there is little screening between sites, with
impacts to vegetation evident at every site. Harvest activities have created an open
stand, with thick, young lodgepole and ponderosa pine starting to create more
screening. Previous Recreation/Riparian restoration projects (1996) attempted to close
many user roads and illegal camp sites (those below the high water mark). However,
much of this effort has been disrupted by campers breaching road closures and
re-establishing camp sites. The sites located at the small peninsula on the southwest
part of this area are very popular and heavily impacted from overuse. There are several
groups/families (25+ people), who use the site throughout most of the summer
camping season. The integrity of the sites are low to moderate. Surveys of this area
show an occupancy rate of approximately 34%.

There are approximately 10 miles of shoreline, six miles on the west and four on the
east. There are approximately 55 sites on this stretch, more than six sites per mile
along the west shore, and four sites per mile on the east shore. Each of these sites are
visible from the water. Where there are solitary or only a few sites together, there is
minimal impact to foreground and middleground scenic integrity. Where there are
more than five or the site is large to accommodate groups, evidence of soil
compaction and denuded vegetation is greater (i.e. southwest corner, south of Sheep
Bridge Campground, and on the Browns Creek point).

2) Davis Arm (Figure 3-12): This area stretches from the junctions of roads 44 and
46, around the reservoir north to the south end of the Deschutes Arm. Access is
mainly through an extensive network of roads created by salvage activity following
pine bark beetle infestation, and the users. This area consists of sites that are more
densely concentrated, but not as much as on the Deschutes Arm. Sites along the north
shore of this area are large; those closer to N. Davis Creek Campground are smaller
and less conspicuous. As with the Deschutes Arm, camps often consist of large groups
that can stay for long stretches during the summer camping season. Some sites are on
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the waters edge, and all have reduced and trampled vegetative conditions. The
integrity of these sites are moderate to low. There are approximately 35 inventoried
sites along this stretch. Representative sampling of this area was not accomplished.

There are approximately seven miles of shoreline with approximately 35 sites along
this stretch, at five sites per mile. Virtually all sites are visible from the water. In the
narrow channel and arms on the west half of this area, the scenic integrity is moderate
given the nearness of the shore.

3) Fat Man's Point (Figure 3-12): This area is located on the peninsula at the
southwest corner of the Reservoir, north of road 44 and Reservoir Campground.
Evidence of salvage activity following the mountain pine beetle occurrence (i.e. skid
roads, landings, and stumps) is apparent to most visitors. Access is mainly through
an extensive network of roads created by salvage activity and the users. Regeneration
of young lodgepole pine is very dense. According to informal surveys of campers, the
setting is not very attractive; yet the sites in this area receive moderate to high use.
Most of these sites are away from the water line. The camp area just north of
Reservoir Campground is very large and is occupied most of the summer (June through
August) by a large group of several families. This group is not from the local area and
have been coming as a large unit for 20+ years. The integrity of these sites is low.
Surveys of this area show an occupancy rate of approximately 55%.

Along the peninsula, there are approximately six miles of shoreline with approximately
13 sites at more than two sites per mile. These sites are somewhat secluded from
vehicles accessing other sites but virtually all are visible from boaters in the water.
For sites along the narrow Davis Arm channel and arms on the west half of the
peninsula, the impact to scenic integrity is moderate given the nearness of the shore.
The conglomeration of sites north of Reservoir Campground, designated for scenic
views (middleground, foreground) have moderate to high impacts to the scenic
integrity.

4) South Shore (Figure 3-13): This area starts at the south end of Wickiup Dam and
travels south and west to Reservoir Campground. Except for the sites just north of
Wickiup Butte Campground, this area is less impacted from dispersed camping due in
part because of the drop in water level later in the summer camping season. This
makes these sites less attractive for camping, and makes boat access of the reservoir
more difficult. Though several of the camps are large, or are comprised of 1-3 sites,
they are relatively isolated from one another (again, except for those directly north of
Wickiup Butte Campground). Most sites are well away from the water line (50" +).
Vegetation is mostly intact with the mixed conifer setting providing good screening.
The integrity of the sites are moderate to high. Surveys of this area show an
occupancy rate of approximately 10%.

Chapters 3&4 -63



There are approximately eight miles of shoreline with approximately 33 sites along this
stretch, at four sites per mile. Most sites are visible from the water, however, those along the
south shore (as opposed to those in the Wickiup Butte area) are inconspicuous due to their
location amongst the pine. The impact to scenic integrity is low to moderate (low on the south
shore, moderate near Wickiup Butte).

5) Gull Point (Figure 3-11): This area is exclusive of the developed facilities,
stretching from the north end of Wickiup Dam, north to West South Twin
Campground. The area north of Gull Point campground is accessed off the 4260 road
and is used primarily for day use fishing. The area east of the boat ramp to the dam
is not accessible by car, though the gate closures have been breached. There are
several fire rings located here, but there are no signs of overnight camping. It's likely
that the fire rings are the result of warming fires made by boat anglers. This area
primarily consists of ponderosa pine, with some lodgepole. The integrity of the area
is moderate to high. There are approximately six miles of shoreline with no
inventoried overnight sites.

6) The Lakes (Figure 3-14): Johnny Lake has six dispersed sites and Found Lakes has
three, which are all accessible by hiking. The hike into Johnny Lake is approximately
one-half mile and Found Lake is three miles. There are also two sites not associated
with either lake: one at the Johnny Lake trailhead, and one east of Round Meadow
(approximately one-third mile) along the Round Mountain Trail. Use at these sites is
low. These lakes are characterized by a semi-primitive, unroaded, in a quiet and
serene setting. The riparian vegetation around the lakes is intact. The integrity of the
lakes is high. Representative sampling of this area was not accomplished.

Two areas on the south half of Crane Prairie Reservoir also receive high use and associated
impacts. Both are outside the watershed boundary, though the western area is within the
Browns LSR. Any recommendations proposed in this analysis could potentially affect how
this area is used by recreationists.

7) Crane East (Figure 3-15): This area starts just south of Crane Prairie Campground
and resort and runs south to the north end of the Deschutes outlet. Use of the area is
mainly by campers with recreational vehicles, trucks, and tents. Access is provided
by roads 4270-470 and 4270-200. Other roads in this area have been gated to protect
osprey habitat. Many of these sites provide boat access to the reservoir. When the
water level of the reservoir drops, users drive out to other sites to camp, boat, and fish
(road 4270-475). In many cases there is little screening between sites, with impacts
to vegetation evident at virtually every site. The area is made up of a mixed conifer
stand, primarily of ponderosa pine and lodgepole. The lodgepole has been heavily
impacted by the mountain pine beetle. This has resulted in a dead stand of lodgepole
and subsequent blowdown. With limited access, this area is a high fire risk. The sites
located along the 200 road are very popular and are heavily impacted from overuse.
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Campers are located here through most of the summer camping season. The integrity
of the sites is low to moderate. Surveys of this area show an occupancy rate of
approximately 45%.

There are approximately two miles of shoreline with approximately 11 of the 26 sites
along the water, at six sites per mile. Most of the 11 sites are inconspicuous due to
their location and topography of the area. The impact to scenic integrity is low given
these conditions.

8) Crane West (Figure 3-15): This area starts just north of the Browns Mountain boat
ramp day use area. Sites continue along the shoreline around to south of Rock Creek
Campground. Only dispersed sites within the Browns Mountain LSR were analyzed.
A Recreation/Riparian restoration project in 1996 closed the road that accessed many
sites in the northern half of this area. The road closure (pole gate) is holding, but the
slash that was placed in the road for camouflage has been removed for firewood by
campers. It is likely that once the road is more visible from the south that the closure
may be breached. When the water is low, this area can be accessed from user roads
to the west. The forest is dense, which poses a risk to Browns Mountain from a
human-caused wildfire. Campers are here through the summer months. The integrity
of the site is moderate to low. Surveys of this area show an occupancy rate of
approximately 77%.

There are approximately two miles of shoreline with approximately seven sites that are
still accessible from the boat ramp side; another 13 sites are along the closed road at
five sites per mile. Sites are not readily visible from the water due to their location
within the trees. The impact to scenic integrity is low given these conditions.

Chapters 3&4 -65



"9 511 BROWNS/WICKIUP WATERSHED ANALYSIS AREA

Dispersed Recreation Sites - Deschutes Arm and Gull Point

,\I Browns/Wickiup /\/ Late Successional X  Dispersed *  Interpretive site
Watershed Reserves Recreation Sites
Analysis Area .L Boat R
N/ Major roads (A} Campgrounds oatRamp ‘
Lakess, Reservoirs
and Streams
/N Other roads W Resort s

Chapter 3 —-66




"9-*12 BROWNS/WICKIUP WATERSHED ANALYSIS AREA

Dispersed Recreation Sites - Davis Arm and Fat Man’s Point
/+/ District

Boundary

Reservoirs, Major roads ) Campgrounds
Lakes, and /\/ . N

Streams /
A\ BrownsWickip . N/ Other roads >~ Boat Ramp €
Watershed S Late
Analysis Area Successional < Dispersed s
Reserves Recreation Sites

Scale 1:36000

ey

Chapter 3 —67




19513 BROWNS/WICKIUP WATERSHED ANALYSIS AREA

Dispersed Recreation Sites - South Shore

/+/ Distict Reservoirs, /N Majorroads  ®  Dispersed
Boundaries Lakes, and Recreation Sites N
Streams A/ oth g
,‘\/ Browns/Wickiup ... _ /\/  Otner roads (A] Campgrounds .
Watershed ../A/ Late Successional
Analysis Area Reserves Wickiup Dam .L Boat Ramp !

Scale 1:50000

Chapter 3 —68




BROWNS/WICKIUP WATERSHED ANALYSIS AREA
Dispersed Recreation Sites - Johnny and Found Lakes
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Developed Recreation

There are nine campgrounds, one resort, and three trailheads within the area. All
campgrounds charge a fee for use, except Round Swamp. Use of developed recreation
facilities in the Wickiup area has increased dramatically over the last decade. For example,
data compiled from 1982-1995 shows that camping, picnicking, and motorized travel have
each increased approximately 35%. This roughly equates to an increase of 30,000 and 22,000
Recreation Visitor Days (RVDs*) respectively. With the increasing popularity of Central
Oregon, this trend is predicted to continue into the future.

*RVDs are defined as use of national forest sites or areas, and aggregates of 12 visitor
hours. They may consist of one person for 12 hours, 12 persons for one hour, or any
equivalent combination of use by individuals or groups.

The increased use levels of the developed areas have changed the character of many of the
campgrounds over the years. Campgrounds have become more crowded, changing the
character of the smaller, slower paced campgrounds, such as North Twin, to a more crowded
condition. Also, because of increased use and lack of maintenance/capital improvement funds,
many facilities (toilets, picnic tables, etc.) have deteriorated and are in poor condition. Most
of the campgrounds do not meet the needs of todays users or size of vehicles. The facilities
are in need of upgrades and maintenance. Furthermore, the increased use has also had an
impact on the vegetation in the developed recreation areas. Ground cover has been trampled
and beaten back. Access to water areas has denuded riparian vegetation. Some trees have
been damaged to provide kindling and hanging areas for tarps and other camping equipment.
This has changed the overall character of the campgrounds.

The current facility conditions are listed below for the nine developed campgrounds, the
resort, and the three day use sites (not associated with a campground). These provide a total
of 235 individual overnight camp sites and cabins for a capacity of 1,267 people at one time.

Browns Mountain Boat Ramp: This facility offers picnicking and boat access to the
south end of Crane Prairie Reservoir. The adjacent shoreline area is very popular with
dispersed campers. A Recreation/Riparian project in 1996 closed access to a user road
north of the boat ramp that had numerous camp sites in the riparian. This area is
heavily forested. The high use of the area increases risk for a human-caused wildfire.
Both the toilet vaults and buildings are in poor condition.

Browns Crossing Fish Viewing Platform: This is a new accessible facility constructed
in 1992 that provides viewing and fishing opportunities on the Deschutes River, just
below Crane Prairie Dam. Several interpretive signs are posted displaying information
of fish and riparian habitat.
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Sheep Bridge Campground: This facility was never completed. The original design
specified 34 sites. An access road, signs, and toilet facilities were constructed. Since
camp spurs and sites were not constructed, campers park their vehicles wherever it
suits their needs or desires. Picnic tables and fire rings move from place to place,
which has denuded the vegetation and character of the area. Posted signs have spared
the riparian vegetation along the upper end of Wickiup Reservoir. Toilets installed
with cement vaults are currently in good condition. The toilet building is in fair
condition. The integrity of the site is low. Surveys of this area show an occupancy
rate of approximately 30%. This was down from 31% for the 1995 season.

North Twin Campground: This 23 site facility was recently improved in 1996 through
site definition, vegetation enhancement, and camp road and spur installation. This
improved both the aesthetic integrity and character of the site. It is located adjacent
to North Twin Lake, and two Bald Eagle Management Areas. The toilet installed with
a cement vault is currently in good condition. The toilet building is in fair condition.
The existing landscape integrity is moderate, and deviation from the landscape
character is evident but not dominate. Over time, the noted improvements should raise
the integrity level to high. Occupancy rate for this campground for the 1996 season
was 41%. This was down from 48% for the 1995 season, which is likely due to the
change in character from a dispersed type setting, to a more site-defined,
administratively regulated type setting.

South Twin Campground: This is a 24 site facility that is nearly full throughout the
summer. The facility is perched 30-40 feet above the west shore of South Twin Lake.
At least three pedestrian trails provide access to the shoreline. Visitors enjoy the lake
as well as other day use facilities and activities (i.e. boat ramp, swimming). The
toilets installed with cement vaults are currently in good condition. The toilet
buildings are in fair condition. The density of the camp sites is high with much of the
sub-canopy vegetation serving as screening for privacy and scenic diversity is missing.
Conifer planting in the early 1990s should help provide diversity in the future.
Generally, the landscape condition is moderate to high. Surveys of this area show an
occupancy rate of approximately 84%. This was down from 85% for the 1995 season.

West South Twin Campground: This is a 23 unit facility that is full most of the
summer season. It is located west of South Twin Lake Campground, with views of
Wickiup Reservoir. There is boat access, and semi-private camp sites set in a mixed
conifer setting. Toilets installed with cement vaults are currently in good condition.
The toilet buildings are in fair condition. The vegetation and scenery is similar as
described for South Twin Campground. Surveys of this area show an occupancy rate
of approximately 63%. This was up from 62% for the 1995 season.
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Twin Lakes Resort: The resort is open April through October. Accommodations
include 12 cabins equipped with modern conveniences, a grocery store, tackle shop,
and a restaurant. The resort offers boat rentals (motorized and non-motorized). Use
is high due in part to the early season fishing use. Cabin capacity is 92 people at full
occupancy.

Gull Point Campground: This 81 unit site provides boat access to the north end of
Wickiup Reservoir. It is a popular, high use site throughout the fishing and camping
seasons. The vault toilets with cement vaults are currently in good condition. The one
metal vault toilet has failed. All of the buildings, except for the new facility, are in
fair condition. The landscape integrity is moderate to high. Occupancy rate for this
campground for the 1996 season was 82%. This was up from 77% for the 1995
season.

North Wickiup Boat Ramp: The boat ramp provides boat access to the north end of
Wickiup. It is adjacent to Gull Point Campground. The integrity of the landscape is
medium to high.

Wickiup Butte Campground: This 11 unit facility is located just south of Wickiup
Dam. It is very popular for both overnight use, and day use activities (i.e., boating
and fishing). Currently, the adjacent boat ramp area has no defined edges, parking
pattern, circulation, or boat loading zone. The two metal vault toilets have failed, and
the buildings are in poor condition. The integrity of the landscape is moderate to low.
Occupancy rates for this campground are not available.

Reservoir Campground: This 27 unit facility receives little to moderate use, except on
the opening of fishing season. It is located adjacent to a past harvest unit which has
removed the large tree component. This has created an open, sparsely vegetated
setting that is not aesthetically pleasing. The campground was likely developed from
existing use patterns. Many of the camp spurs are not used by campers since they
provide no views or access to the reservoir. Many of these sites are also lacking camp
facilities (fire ring, table, barriers, etc.). The two metal vault toilets have failed, and
the buildings are in poor condition. The integrity of the site is moderate to low.
Occupancy rates for this campground are not available.

Round Swamp Campground: This facility receives little use, except on the opening of
fishing season. It is adjacent to the reservoir and provides boat access to the water
only when water levels are high on Wickiup Reservoir. It receives greater use as a
dispersed camp area than a developed campground. The one toilet facility is in poor
condition. This site has no definition and was likely developed from existing use
patterns. The integrity of the site is low to moderate. Occupancy rates for this
campground are not available.
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North Davis Creek Campground: This 17 unit facility receives moderate use, except
on the opening of fishing season. It is located in a mixed conifer setting. Adjacent
areas have been recently harvested during the last 15 years, reducing aesthetic quality.
The regenerating trees are beginning to fill provide screening between the camps. One
of the toilets was recently replaced. The replacement vault has failed and the building
is in poor condition. The integrity of the site is moderate. Occupancy rates for this
campground are not available.

Scenic Quality

Visual quality objectives (VQO) have been delineated to maintain long-term scenic quality
across the landscape. VQOs for this analysis area range from Retention (no evidence of
human management activities) to Modification (management activities may be visually
dominate but borrow from the "natural" surrounding area). Retention is used to designate
sensitive views along the Scenic Byway (road 46). Partial Retention (management activities
visually subordinate to the characteristic landscape) is used to designate less sensitive
secondary travel corridors (roads 4290, 42, 44), Wickiup Reservoir, North and Twin Lakes.
Modification is used for less sensitive general forest areas.

Except for landscape sub-areas la, lc, 5, and 6d, the remaining landscape sub-areas have been
impacted by past and present harvest activities, road building, recreation facility construction,
utility lines, and insect and disease agents. Mixed conifers cover the slopes and upper ridges
while some hardwoods can be found in the larger drainages. Natural and created openings can
be seen from roads within the project area, including the Scenic Byway. Some of these
openings create views to peaks or buttes of the area, while others open up views of former
harvest units.

Scenic integrity of the Wickiup area does not meet the expectations and preferences of some
of the users in many places due to the effects of overcrowding, forest health conditions, timber
harvest activities, outdated facility design, and a backlog of recreation facility maintenance.
Based on user surveys and professional knowledge, the public has a very strong attachment
and reverence for this landscape and its settings.

Roadless Areas

Portions of two roadless areas (RA) are within the watershed analysis area boundary: Charlton
No. 6107 (9,280 acres), and Maiden Peak No. 3108 (29,420 acres). In general, the two
Roadless Areas consist of foothills dominated by Charlton Butte, Gerdine Butte, The Twins,
and Maiden Peak.

The areas are comprised of a hemlock and mixed conifer forest with fairly lush understory
vegetation, and wet meadows. The forest conditions within the roadless areas are intact except
where larger lodgepole have been killed by the mountain pine beetle. This has created large
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areas where defoliated trees are weathering and turning the color grey. Much of the vegetative
conditions outside of the roadless areas to the east includes large areas where late-structured
lodgepole pine has been salvaged after the pine beetle epidemic in the early 1980s.

Trails provide access to several lakes, with Charlton Lake the most road accessible and
popular. Both RAs provide a semi-primitive non-motorized experience, with dispersed
camping sites occurring around the popular lakes including Charlton, Johnny, Found, and
Bobby.

Off Highway Vehicle (OHV) Recreation

South of Wickiup Butte Campground is a user-created OHV play area. This activity started
in an old borrow pit (Wickiup Borrow Pit #1089), and has expanded to the adjacent forest and
Wickiup Reservoir shoreline. It has developed into a permanent system of trails and loops
over the mounds which surround the pit. This has caused loss of ground cover, resulting in
erosion and soil compaction/displacement. It is likely OHV trails are expanding into adjacent
areas.

Recreation Access

Recreationists have motorized access to most of the analysis area except for the roadless area,
and areas closed by gates or berms. There is a area restriction signed as “No Camping” below
the high water mark of Wickiup Reservoir. Day use fishing and boat access occurs at a
reduced rate during periods when water levels are low.

Timber Harvest Activities

Past and current harvest activities have affected scenic quality (Table 3-5, “Harvest
Summaries”; Figure A-1, “Harvest and Reforestation Activities”), and the recreation
experience. This condition is especially evident in areas where beetles have impacted
lodgepole pine along certain areas of well traveled roads, and in some dispersed and developed
camping areas. Public reaction has been mixed in regards to the salvage of these trees.
Favorable and unfavorable reactions are dependent on individual values which frame the
ongoing debate on how the forest should be managed.

Recreation Opportunity Spectrum (ROS)

ROS activity and experience categories have been delineated for each Deschutes National
Forest Land and Resource Management Plan (LRMP) Management Area (MA-1 Special
Interest Areas, MA-3 Bald Eagle, MA-5 Osprey, MA-8 General Forest, MA-9 Scenic Views,
MA-11 Intensive Recreation, MA-12 Dispersed Recreation). The ROS for the analysis area
ranges from Rural a* campgrounds and resort facilities, to Roaded Modified in the General
Forest, to Roaded Natural for the main travel routes (roads 44, 46), Davis Mountain, and
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areas around Wickiup, to Semi-Primitive Motorized (winter only) in the Roadless Areas.

The landscape areas developed for this watershed analysis (in general) meet their ROS class.
Landscape sub-area 4, and portions of sub-area 2d, are the most “out of character” from the
ROS classification of Roaded Natural. This is due to past management activities (salvage
activities), and impacts from the increase in recreation use. The naturally appearing
environment has been changed by the loss of late-structured trees, soil disturbance and skid
roads. Dispersed use, primarily overnight camping, has changed the setting character with
the moderate to high interaction between users. Roaded Natural is characterized as having low
to moderate interaction. During most of the summer camping season, there is a low
probability for having an isolated or quiet experience due to the close proximity of other users.

Transportation Access System

There are no known significant erosion or structural problems with roads within the
Browns/Wickiup Watershed Analysis area.

Due to extensive recreation which includes user-created roads and harvest activities, there is
an extensive road network resulting in high mileages and densities (Tables 3-14, 3-15).

Table 3-14

Road Type and Density by Watershed

Tol | Mies | Mies |

- Miles Open . | Closed '}
Browns 21.45 6.67 26.27 143.44 200.83 187.63 13.2
Wickiup 4.81 0 27.56 97.38 129.75 96.01 33.74 3.7
Total Miles 330.58
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Table 3-1§5

Road Densities by Landscape Sub-Area

0 Closed Roads : |
! 0.96 0.11 1.07
2 4.96 0.07 5.03
3 3.81 2.06 5.87
: 562 0 5.62
5 0.10 0 "
6 5.21 0.02 523
Watershed Average 4.04 0.48 52

There are two large transportation related structures in this area. Browns Mountain Crossing
Bridge (road 42), built in 1990, is in excellent condition. Road 4280 crosses over Browns
Creek using an 8 by 12 foot wide pipe-arch which was installed in 1984. The pipe is in
excellent condition. There is a waterfill site at the outlet end, and should be evaluated for
continued use.

Placement of debris in the stream for fish habitat improvement upstream of the Browns Creek
should consider bridge structure integrity, should the debris become dislodged and float
downstream.

Waldo Lake - Charlton Lake Road

This road (4290) weaves in and out of the northern edge of the planning area (Figure 3-10,
“Points of Interest”). It connects between Highway 46 at the end of road 42 and the Waldo
Lake area of the Willamette NF. This road was laid out, cleared, and excavated to a double
lane, but was never surfaced. This resulted in a higher speed standard which subsequently
deteriorated the road surface, coupled with high use and exposure to the elements. Currently,
this road is maintained as a single lane road above the Clover Meadow area. The Forest Plan
identifies this road as a Road of Issue (4-27) and discusses specific steps that would be
followed if improvement is deemed desirable. The road is open during the snow free period,
typically June through October. 1993 traffic counts showed 30 vehicles per day using this
road. The roughness of this road is well known to the public, discouraging higher use.
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Material Sources and Debris Disposal

There are a number of cinder and hard rock sources in this area. Only one hardrock source
(#1057) West Brown’s Creek has been used in recent times. Three of these sources, Crater
and Crater Rim Cinder Pits and Wickiup Riprap (probably others) have been used as
demolition dumps (debris disposal) as well as material sources. It is common practice by the
Forest Service to use these pits as a disposal site for debris disposal associated with projects
where vegetation is removed such as road-clearing and construction. Most of the debris is
dealt with in a permanent manner and burned or buried. Disposal of accumulated debris from
small Forest Service projects, routine maintenance, as well as dumping by the public has
become a problem.
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Chapter V
Trends and Interpretation

LANDSCAPE SUB-AREA TRENDS AND SOCIAL/ECOLOGICAL FUNCTION
(Listed in order of priority rated as medium and high)

The brief descriptions are limited to those conditions which are important to the applicable
landscape sub-area. Following this listing are tables of major trends, location, causes and
resources affected as well as the supporting analysis for the trends by resource area. The
current condition description includes the major land management designations (LRMP and
NWEFP) within the sub-area (in parenthesis). These definitions will be used for this chapter:

Ecological integrity - A gauge of how well the elements of biodiversity and the functions that
link them together are sustaining the entire system.

Social and ecological function - The flow, or “purpose” of each landscape sub-area as
identified from functions of the social and ecological realms.

Trend - Expected change from existing and reference conditions rated as either moderate (M)
or high (H). These ratings were then used to measure the relative need for restoration and/or
management activities.

#1a High Elevation Unroaded (4,550 acres)

Current Condition: (Dispersed Recreation, Matrix, Administratively Withdrawn) Late-
structural forest comprises approximately 60% of the sub-area. Risk to a landscape level
disturbance from fire is increasing due to continued fire exclusion efforts, although the high
elevation hemlock forests have a relatively long fire return interval and are within this time
frame. Approximately one-half of the area has been identified as a fuel model 10 (refer to fuel
model descriptions in the Fire/Fuels Appendix). The Charlton Fire of 1996 burned adjacent
to this landscape sub-area, indicating the potential for stand replacement events in these forest
types under current conditions. The high elevation meadows, important habitat for the great
grey owl, are being encroached by conifer seedlings. Western white pine is a diminishing
component of existing stands. Direct impacts from humans are very low. There are no roads,
but constructed trails exist.
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Desired Condition: The late-structural forests and unroaded condition remain. Prescribed
natural fire is allowed to play a role in the disturbance process, reducing fuel loadings where
appropriate. High elevation meadows are maintained. Western white pine is a component of
the species diversity. Quality dispersed recreation opportunities are provided in an
-undeveloped forest environment.

Social and ecological function:
¢ This sub-area provides an important potential refuge for species that are sensitive to
human disturbance that requires large, unfragmented home ranges (e.g. fisher,
wolverine, spotted owl, northern goshawk).
e The historical fire regime includes a frequent, low intensity, smoldering, burn.
A stand replacement event approximately every 200-300 years.
e Provides important habitat for elk.
eHigh quality of water in lakes
e Roadless/Dispersed recreation setting

Ecological integrity is rated high as a result of the following:
¢ Unfragmented late-structural forests
 Majority of stands are currently within upper parameters of fire regime, although they
are likely approaching a stand-replacement event. Disturbance agents are still within
historical range of variation (HRV) parameters.
eHuman use is in accordance with recreation designation.
eMinimal impacts such as roads, facilities, and soil erosion/compaction.

Trend: Trend to late-structural stage in mountain hemlock PAG dominated by historic
disturbance regimes including fire (M).

Trend: White pine component is diminishing and at risk to loss (M).

#1b Roaded Lodgepole Pine (2,910 acres)

Current Condition: (General Forest, Matrix) Harvest activities, firewood gathering, and pole
cutting have fragmented the area and reduced soil productivity. Lodgepole pine dominates the
landscape (approximately one-half), while ponderosa pine and mixed conifer stands comprise
the remainder. Regeneration is occurring within the large shelterwood harvest units. Species
dependent on large blocks of interior habitat are affected by fragmentation. A high density
of roads exacerbate the problem but provide opportunities for motorized recreation, primarily
in the fall months. Previous harvest activities have reduced the fuel continuity within the area,
although portions of the sub-area is likely at risk to an uncontrollable wildfire where dead and
down lodgepole pine occurs in continuous blocks. Approximately 60% of the area is in fuel
models 6 or 10.
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Desired Condition: Fragmentation has been reduced. Soils are productive throughout the
sub-area, especially within plantations and wildlife corridors. Road density is reduced, but
still provides opportunities for access and recreation. Risk of an uncontrollable wildfire has
been reduced through reduction of continuous blocks of dead and down lodgepole, while
providing suitable habitat for dependent species. The goal is to have a resilient forest, where
almost one-half of the dry forest is in mid-structural stage and one third in a late-structural
condition.

Social and ecological function:
*This area provides a buffer between high density camping at the Wickiup Reservoir
and low density human use in sub-areas 1a and Ic.
*Historical fire regime includes a patchy, uneven-aged low intensity fire event with
stand replacement every 60-100 years within lodgepole. The fire regime within
ponderosa pine includes a frequent, low intensity fire every 7-15 years.
* Provides forage for elk in regeneration and shelterwood harvest units near the
edges/interiors of the larger units have low use.

Ecological integrity is rated low as a result of the following:
¢ Fragmentation
* Significant reduction of late-structural component
*High density of roads

Trend: A continued decrease in soil quality in areas of past activity (M).

Trend: Successional advancement of regeneration. Late-structured stands have been replaced
by early-structured stands, often with dwarf mistletoe in remnant understories (M).

Trend: The white pine component is diminishing (M).
#1c Johnny and Found Lakes (30 acres)

Current Condition: (Matrix, Dispersed Recreation, Administratively Withdrawn, Riparian
Reserves) This sub-area is somewhat “pristine” including Johnny and Found Lakes where the
water quality is oligotrophic. Direct impacts from humans are low, recreational use includes
dispersed, slow-paced activities in solitude. Non-native fish introductions are suspected to be
reducing native amphibians and other life forms in the food chain.

Desired Condition: The desire is to maintain the oligiotrophic status of the water in Johnny
and Found Lakes as well as providing for quality dispersed recreation opportunities in an
undeveloped forest environment. Minimal damage occurs to the shoreline and riparian
vegetation as a result of day and overnight use. The effects of non-native fish introductions
on native amphibian populations is well understood.
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Social and ecological function:
¢ The recreation use of the area includes dispersed slow-paced activities in solitude.
e Aquatic/riparian habitat for dependent species.
e The fire regime includes a very long fire return interval 200-300 years, with stand
replacement.

Ecological integrity is rated high as a result of the following:
eLow use and low impacts from humans.
e Aquatic habitats remain accessible to wildlife under relatively low disturbance
conditions.
e The sub-area is within fire return cycle parameters.

No trends related to restoration or management opportunitiés and rated as either moderate or
high were identified within this landscape sub-area.

#2a Highway 46 (11,450 acres)

Current Condition: (General Forest, Matrix, BEMA, Old Growth, Scenic Views, Intensive
Recreation) Characterized by generally flat terrain, the Cascade Lakes Scenic Byway bisects
the sub-area. Large trees are obscured from view from the highway due to thick understory
vegetation. Wildlife connectivity, linking the adjacent Davis and Browns LSRs and the
roadless areas to the west is currently compromised by a history of 60 years of selective timber
harvest practices within the moist lodgepole and ponderosa pine PAGs. Existing stands are
fragmented (approximately 80%) which are in early- to mid-structural stages of dense stands.
This condition has reduced the distribution of effective connectivity habitat. The designated
456 acre Old Growth Management Area is deficient in late-structural habitat, has low site
potential, and generally is in poor condition. The density of the road system is high,
especially above desired levels for both the BEMA and the Old Growth area. Road closures
in the BEMA located on the north shore of Wickiup Reservoir have been ineffective. Late-
structural forest comprises approximately 20% of the sub-area. Reduction of late-structural
forest conditions and high road densities has resulted in a moderate to high level of disturbance
to dependent species. Over one-half of the sub-area is cuirently in fuel models 6 or 10 and
is at moderate risk to an uncontrollable wildfire due to an extensive high component of dead
material, stand densities, and multiple canopy layers. An intermittent stream channel above
Browns Creek has been diverted through a closed rock quarry. A pre-identified fire camp
sleeping area adjacent to the rock quarry has many hazards such as snags and down logs.
Stand conditions are slowly improving as the former harvest units grow replacement trees,
however there likely has been soil disturbance in the units that may have compromised long-
term site productivity in some areas. Noxious weed populations are increasing.
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Desired Condition: Large ponderosa pine are visible from the Scenic Byway. Fragmentation
is improving as road densities are reduced and early- and mid-structural stand growth is
accelerated through thinning in appropriate places. Approximately one-half of the dry and
moist PAGs are in a mid-structure condition, with late-structure comprising approximately
one-third. The Old Growth Management Area provides suitable habitat for the designated
indicator species. Risk of uncontrollable wildfire is lessened, especially through stand density
manipulation and fuel reduction. Long-term site productivity is improved as soil compaction
is reduced. The diverted intermittent stream channel is realigned and the quarry has been
rehabilitated. The pre-identified fire camp within the rock quarry is ready and safe, should
the need occur. Within the BEMA, suitable nesting trees would be provided on a continuing
basis and old-growth stands with large trees are emphasized. Road closures are effective.
Noxious weed populations are declining.

Social and ecological function:
* This area has historically provided a source for commodities such as wood for logs,
fiber, firewood, and post and poles.
*Recreation opportunities such as big game hunting are important in this area.
*This sub-area provides connectivity between Davis and Browns LSRs as well as from
the LSR to the roadless sub-area (la).
* There are three designated BEMAS (two of which are portions of larger BEMAS) at
the interface with the reservoir.
* Historical fire regime includes a patchy, uneven-aged low intensity fire event with
stand replacement every 60-100 years within lodgepole. The fire regime for ponderosa
pine includes a frequent, low intensity fire every 7-15 years.

Ecological integrity is rated low as a result of the following:
e Fragmentation has likely decreased the amount of suitable core areas for dependent
species within the remaining late-structural stands.
sFire exclusion has resulted in the increase of understory stem density in many stands
(e.g. mixed conifer dry PAG).
*Snags and coarse woody material levels are variable in harvest units and appear to be
below the minimum amounts needed.
* Detrimental soil disturbance as a result of extensive harvest activities throughout the
sub-area.
*Several road closures to protect bald eagle nesting areas have been ineffective.

Trend: Fragmentation of the forest matrix causing a decrease in amount and quality habitat
for interior dependent species and an increase in edge (H).

Trend: Decline in solitude for species such as bald eagles which are sensitive to disturbance
due to roading and dispersed recreation on the shores of Wickiup Reservoir (H).
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Trend: Decline of soil quality in timber harvest areas. Approximately 40% of the landscape
sub-area is currently in a detrimental condition class for soil (H).

Trend: Susceptibility of landscape to high severity fires is increasing due to fuels buildup with
a corresponding potential for human entrapment. Approximately 20% of the area is in a fuel
model 6 and 23% in a fuel model 10 (M).

Trend: Increase of susceptibility to insect and disease agents and corresponding loss of large
diameter pine resulting in an increase in early- and mid-stand structure (M).

Trend: Loss of connective habitat due to extensive harvest activities and roading between
LSRs (M).

Trend: Recreation users continue to access dispersed sites using an extensive network of

roads (M).
#2b North Wickiup (4,090 acres)

Current Condition: (General Forest, Matrix, Intensive Recreation, BEMA) Comprised of
approximately 60% lodgepole and 40% ponderosa pine, this sub-arez serves as access to
dispersed camping along the northern shore of Wickiup Reservoir and North/South Twin
Lakes. Late-structural forest comprises approximately 15% of the sub-area. The extent of
fragmentation from roads and harvest activities is rated as high in this sub-area. Soil
productivity is decreased within previously harvested units. Disturbances from insects and
diseases are beginning to compensate for the lack of fire since the turn of the century.
Approximately one-half of the area is currently in fuel models 6 or 10. Breached and
ineffective road closures are evident. Losses of large trees within the BEMA has occurred
from windthrow. Fire exclusion has caused stand understories to become more dense,
increasing large tree mortality and fuel loadings within the designated BEMA area.

Desired Condition: The ponderosa pine component has increased and trees are free to grow,
especially within the BEMA to replace the loss of larger nest trees. Fragmentation and human
disturbance to nesting bald eagles is reduced as roads are effectively closed, however adequate
access is provided for recreationists. Soils within previously harvested areas are within
acceptable levels for productivity. Prescribed fire is used in appropriate places where fuel
loadings and understory competition exceeds desired levels.

Social and ecological function:
eTimber harvest is the major human use of the area.
e This sub-area serves as habitat for generalist species which utilize a wider range of
habitat types and conditions than the other guilds. In addition, this sub-area serves as
corridor movemen« for interior habitat species such as the northern goshawk and big

game.
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¢ Historical fire regime includes a patchy, uneven-aged low intensity fire event with
stand replacement every 60-100 years within lodgepole. The fire regime within
ponderosa pine includes a frequent, low intensity fire every 7-15 years.

Ecological integrity is rated low as a result of the following:
* Reduction of late-structural stage component relative to HRV
*There are moderate/high effects to species sensitive to fragmentation, roading and
disturbance from recreationists using Wickiup Reservoir
eSnag and coarse woody material deficiencies
e Ineffective road closures
e Increasing fuel loadings

Trend: Fragmentation with a corresponding loss of connective habitat between LSRs from
roading and past harvest activities of the forest matrix causing a decrease in amount and
quality habitat for interior dependent species and an increase in edge (H).

Trend: Susceptibility of the landscape to high severity fires is increasing due to fuels buildup
and corresponding potential for human entrapment. Increasing stand densities and stem
exclusion has elevated fuel loadings and the crown fire potential (M/H).

Trend: Decline in solitude for species sensitive to human disturbance due to breached and
ineffective road closures on the north shore of Wickiup Reservoir (M/H).

Trend: Increase in susceptibility of the stands to insects and disease with corresponding loss
of large diameter pine (M).

Trend: Decline in soil quality in timber harvest areas (M).

Trend: Recreation users continue to access dispersed sites using an extensive network of
roads (M).

Trend: Mortality resulting from increased competition and stand succession in the LP and MC
PAGs (M). '

#2c Eaton Butte (1,730 acres)

Current Condition: (BEMA) Eaton Butte is located on the southeastern shore of Wickiup
Reservoir, and is readily accessible to the nearby LaPine community. The ownership is
comprised of three-quarters National Forest and one-quarter Crown Pacific lands. The
privately-owned portion has recently been clear-cut, making the National Forest Lands more
valuable for wildlife habitat, especially within the BEMA. Fire exclusion has allowed stem
densities to increase and fire intolerant species (white fir) to encroach. Effects to sensitive
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species is moderate to high due to the reduction of late-structural habitat. Effects from roads
have been mitigated by several closures to protect nesting bald eagles and appear to be
effective. Former harvest units on National Forest lands are growing replacement trees,
although soil productivity has been reduced in these areas.

Desired Condition: Prescribed fire is used in appropriate places where fuel loadings and
understory competition exceeds desired levels. The late-structural forest component is
increasing above current levels. Soils are within acceptable levels for productivity. All the
desired characteristics for a BEMA are in place and functioning.

Social and ecological function:
eSlightly more than one-third of the area is in a designated BEMA, comprising most
of the late-structured forest within the sub-area.
e Provides wildlife connectivity linking Davis LSR and BEMAs
e Historical fire regime includes a patchy, uneven-aged low intensity fire event with
stand replacement every 60-100 years within lodgepole. The fire regime within
ponderosa pine includes a frequent, low intensity fire every 7-15 years.

Ecological integrity is rated low as a result of:
e Fire exclusion has caused stem densities and tree composition to change within the
BEMA.
*Snags and coarse woody materials levels are likely acceptable in the northern portion
of this sub-area and deficient elsewhere.
e Decline in the health of late-structural habitat.

Trend: Loss of large diameter pine through harvest, insect, and disease with corresponding
increase in early- to mid-structure on Eaton Butte (M).

Trend: Decline in soil quality in timber harvest areas (M).

Trend: Fragmentation of the forest matrix resulting from harvest of private and federal lands
causing a decrease in amount and quality habitat for interior dependent species and an increase

in edge (M).
#2d Davis Arm (1,110 acres)

Current Condition: (Intensive Recreation, Matrix, Administratively Withdrawn, Riparian
Reserves) The Davis Arm sub-area contains a peninsula which locally is called “Fat Man’s
Point”, which is most valued for its access to dispersed camping along the shoreline of
Wickiup Reservoir. The extensive salvage of mountain pine beetle-killed lodgepole pine trees
occurred around 1985, changing the character of the area. Before the beetle attack, the
peninsula was fairly remote and access was limited. After treatment, an extensive road system
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remained which allowed access to the previously remote shoreline, contributing to the loss of
soil productivity. User-created roads add to the existing high density road system. Ineffective
road closures and landings also contribute to the changed recreational experience of the area.
Virtually none of the late-structure forest component exists. Snags have been cut down by
dispersed campers. Lodgepole pine stands are slowly advancing as regeneration continues to
mature. Effects to species sensitive to disturbance are moderate to high. The lack of large
trees likely prevents potential bald eagle nesting adjacent to high quality foraging habitat.

Desired Condition: The extensive network of salvage system roads have been effectively
closed and existing road density has been reduced. Outside of existing closures and restoration
efforts, access to dispersed sites is provided. Dispersed campers have an improved experience
as the area continues to grow trees and heal scars from past disturbance events caused by
salvage harvest activities, following the mountain pine beetle event. Soil productivity has been
improved by the restoration of landings and unneeded roads. The late-structural forest
component is increasing above current levels. Snags are present in appropriate places.

Social and ecological function:
¢The sub-area is favored by people who use recreational vehicles, sometimes staying
in excess of the maximum allowed period on the Forest (30 days).
e Historical fire regime includes a patchy, uneven-aged low intensity fire event with
stand replacement every 60-100 years within lodgepole.

Ecological integrity of the area is rated low due to the following:
eThe area is highly fragmented from salvage logging and roading. Compacted soils
increase the recovery time for vegetation to grow, provided habitat and improved
recreational surroundings.
e [ ate-structural forest component is below historic levels.
e Wildlife disturbance resulting from recreational use on a highly dense user-created
and salvage logging system of roads, plus dispersed recreation use within the riparian
corridors. Trampled riparian vegetation and cutting snags for camp firewood has
resulted in loss of habitat for dependent species.

Trend: Existing loss of vegetation through trampling and roading is recovering at a very slow
rate (H).

Trend: Recreation users continue to access dispersed sites into sub-area 4a using an extensive

network of roads, diminishing the recreational experience for people who favor solitude, and
maintaining soil in a compacted and unproductive state (H).
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#2e Forested Lavas (990 acres)

Current Condition: (Matrix, General Forest, Old Growth) This sub-area is characterized as
having a thin layer of soil mixed with larger rocks, supporting forest vegetation. Early- to
mid-structural ponderosa pine dominates the landscape. Late-structural forests comprises only
15% of the area. Fire exclusion has allowed white fir to encroach into stands once dominated
by ponderosa pine. Existing stands have significant levels of mistletoe and are dense.

Desired Condition: Late-structural stands in the dry forest comprise approximately one-
quarter of the forest. Prescribed fire is used in appropriate places where fuel loadings and
understory competition exceeds desired levels. Healthy and resilient stands are accelerated
towards late-structural conditions, especially those functioning as wildlife connectivity
corridors.

Social and ecological function:
eHuman use is low. Big game hunting and wood gathering are the main activities.
eServes as a wildlife movement corridor providing connection between three LSRs
e Historical fire regime was a frequent (7-15 years), low intensity event with islands
of unburned vegetation which burned at a less frequent interval, creating areas of high
biological diversity.

Ecological integrity is rated moderate due to the following:
e Fire exclusion and a corresponding increase in shade tolerant species
e Past timber harvest and roading has impacted the limited amount of soil
¢ Loss of late-structured stands
e Regenerated stands are slowly recovering

Trend: Encroachment of shade tolerant species, increasing stand densities, and compensation
from other disturbance agents has resulted from a changing fire regime (H).

Trend: Decline in soil quality in timber harvest areas (M).

Trend: Fragmentation resulting from roading and harvest activities has decreased amount and
quality habitat for interior dependent species and has altered connective habitat between LSRs

M).
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#2f Wickiup Butte (280 acres)

Current Condition: (BEMA, Intensive Recreation) This sub-area contains a butte located on
the southeast shoreline of Wickiup Reservoir, similar to Eaton Butte (2¢). Conditions on the
butte are favorable to supporting large ponderosa pine for the BEMA, although large nest trees
are deficient. Increasing growth of understory trees has caused stem exclusion and a
corresponding encroachment of shrub species. Lack of disturbance has also allowed a large
proportion of the brush to become old and decadent, with numerous dead branches.
Approximately 93% of this sub-area is in early- to mid-structural stages. Road density is high.
Soil productivity has been lowered in harvest activity units. A developed campground is
located nearby, which is near an undesignated off-highway vehicle (OHV) play area centered
in the borrow pit. Some erosion resulting from uncontrolled hill climbing is occurring. A
closed cinder pit is located on the butte.

Desired Condition: Within the BEMA, suitable numbers of nest trees are present with
adequate future replacement trees. Prescribed fire is used in appropriate places where fuel
loadings and understory competition exceeds desired levels, reducing the shrubs to a healthy,
vigorous condition. The late-structural component is above current levels and the road density
has been reduced. Soil productivity within activity units is within acceptable levels.
Appropriate use of OHVs is occurring.

Social and ecological function:
eServes as access to developed and dispersed camping, and OHV use.
» Wickiup Butte is within a designated BEMA, however it contains an alternate nest
site that has not been occupied.
e Provides linkage for connectivity between BEMAs
s Historical fire regime includes a frequent (7-15 years) low intensity event on the
southwest slopes.

Ecological integrity is rated low as a result of the following:
eIncreasing risk of an uncontrollable wildfire on the upper southern slopes
*Snags and coarse woody material levels are below the minimum amounts needed.
*Road density is relatively high due to past timber harvest units and an active cinder
pit.
eLack of large ponderosa pine nes: trees in the designated BEMA

Trend: Increasing risk of an uncontrollable wildfire from brush and decadent vegetative
conditions, allowing crown fires to potentially occur on the southern slope of Wickiup Butte
(H).

Trend: Decline in solitude for species sensitive to disturbance (M).
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#3 Davis Mountain (10,120 acres)

Current Condition: (BEMA, Scenic Views, Matrix) This sub-area is characterized as a very
good site for supporting large trees. Two well-traveled roads intersect within the sub-area,
Highway 46 and road 44. Approximately one-half of the area has been classified as having
dense stands, many of which have had a significant increase in understory tree density of shade
tolerant species such as white fir. The species are out-competing the larger fire tolerant
ponderosa pine, causing accelerated rates of mortality. A large scale disturbance from disease,
fire, or insects is likely in the near future, due to the mortality, crowded stand conditions, and
increasing fuel loadings. The Crescent Ranger District has forest health-related projects (7
Buttes) planned for the area. Approximately one-half of the area has been identified as fuel
model 6 or 10. A portion in the southwest corner is in the Davis Mountain LSR (1,000 ac.).
Late-structural species dominates the landscape (80%) in the mixed conifer dry PAG. Road
density is approximately four miles per square mile, with an additional two miles per square
mile blocked but not obliterated. Soil productivity has been lowered in areas of harvest
activity. This sub-area is also important for the gathering of Matsutaki mushrooms during the
fall season.

Desired Condition: Stands are in a resilient and stable condition (especially the overstory
ponderosa pine), and are able to withstand disturbances within endemic levels of insect/disease
agents. Late-structural species continue to dominate the landscape. Road densities are
reduced and previously closed roads remain intact. The sub-area continues to provide a
healthy and viable Matsutaki mushroom crop. The base of Davis mountain within the BEMA
is providing a fuel break for the upper slopes. Connectivity between LSRs is provided. Soil
productivity is within acceptable levels.

Social and ecological function:
e Matsutaki mushroom habitat
o This sub-area is likely used by nearby northern spotted owls for foraging and
dispersal. One large BEMA is within the sub-area adjacent to Wickiup Reservoir
and part of another occurs near Davis Lake.
eProvides connectivity between Davis and Browns LSR as well as connectivity
between Davis Mountain and BEMA located in 2c.
eHistorical fire regime includes frequent (7-15 years), low intensity fires on the lower
slopes. The upper slopes had an extended fire return interval (100+ years) which was
rarely a stand replacing event.

Ecological integrity is rated moderate as a result