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CASCADE LAKES WATERSHED ANALYSIS
EXECUTIVE SUMMARY

INTRODUCTION

Watershed analysis is intended to develop a scientifically based understanding of the interaction
of processes and landscape patterns within the watershed to serve as a guide for the type and
priority of future restoration and management activities. ‘It also needs to be used as a tool for
subsequent management decisions which rely upon a greater understanding of existing and
continuing conditions which may or may not be the result of human interactions with the
ecosystem. This planning document will be used to determine strategies for sustaining the
watershed for the future. NEPA review or regulatory prescription are not required at this time.

This analysis determines the current state and future trends of the watershed as compared to
historic conditions, past uses such as recreation, timber harvest, and range or grazing practices,
and past disturbance events such as wildfire, insect and disease epidemics. It presents
management goals and future opportunities to prevent ecologically undesirable catastrophic

events, maintain physical and blologlcal integrity, and restore ecosystem function to
deteriorated areas.

CHARACTERIZATION OF THE WATERSHED
Local and Provincial Context

The Cascade Lakes Watershed is recognized as one of the most scenic areas in central Oregon.
Characterized by lakes and streams filled with clear, cool water interspersed with riparian
meadows, snowcapped volcanic peaks, and diverse, green forest vegetation, this volcanic
landscape provides sharp contrasts and harsh conditions for the alpine plant and animal
ecosystems which it supports. Providing habitat for a highly diverse array of terrestrial and
aquatic wildlife species, the watershed is prized for deer, elk, osprey, bald eagle, and a trophy
fishery.

The Cascade Lakes Watershed is known throughout the Pacific Northwest as a special place to
visit where it is possible to leave behind the turmoils and troubles of the urban world. Located
twenty miles west of Bend, it is bounded to the north by South Sister and to the south by
Highway 42 (See Exhibit 1). It is traversed by Highway 46 (Century Drive or the Cascade
Lakes Scenic Byway) which provides easy access to alpine and montane environments and is a
gateway to diverse summer and winter recreation opportunities.

Patterns of human use were well established nearly 4,000 years ago, predetermining to a large
degree the routes of travel and favorite recreation sites used today. Included in this popular
destination area are numerous well-known landmarks and places such as Mt. Bachelor, Broken
Top, South Sister, Sparks Lake, Elk Lake, Crane Prairie, Cultus Lake, Lava Lakes, and the
Upper Deschutes River (See Exhibit 2).
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The flow of people in and out of the watershed is increasing dramatically with the infux of new
residents and the growth of tourism in Deschutes and Jefferson Counties. The ease of access
through the watershed via Highway 46, proximity to Bend, and a fast growing rural
community places even greater demands on the highly valued riparian areas, recreation
activities, and scenic resources of the watershed. With tourism ranking as the third largest
industry in Oregon, demand for recreational activities is expected to to grow 145% for nature
and wildlife observations, 114% for on-road bicycle riding, 94% for hiking trails, 86% for
non-motorized boating in lakes and 85% for sailing. Nationally, on public lands the projected
trends for the years 2000 to 2040 are for increases of 193% for day hiking, 155% for
backpacking, 155% for rafting/tubing, and 122% for bicycling.

The Cascade Lakes Watershed is part of the volcanic Cascade Range of Oregon. All
landforms, rocks, and soil are the product of volcanism and 8 periods of glaciation. It includes
lands within 4 ecological subsections (Upper Cascades, Mt. Bachelor, La Pine Basin, and
Stratovolcanoes) with elevations ranging from 4,400 to 10,358 feet. Soils are made up of
glacial tills, Mazama ash, cinders, and ash and pumice from the Devils Hill and Rock Mesa
eruptions.

The watershed covers 165,772 acres (67,087 hectares) within 7 sub-watersheds: Charlton,
Cultus, Elk, Headwaters, Lava, Snow, and Sparks (See Exhibit 3). The Northwest Forest Plan
identifies the Cultus subwatershed as a Tier 2 Key Watershed. Although it does not contain at
risk fish stocks, it is an important source of high quality water. The Cascade Lakes Watershed
is a critical headwaters area of the Deschutes Province. A great deal of ground water flows
eastward and is expressed as springs which are a vital source of water throughout the
Deschutes River Basin. Rainfall and snow melt combine to provide a range of 25 to 125 inches
of annual rainfall. This is a critical recharge area which provides an important part of the
surface and ground water which people from Bend to Madras depend upon. The surface water
that flows out of the watershed via the Deschutes River represents only a small portion of the
precipitation that falls within the watershed.

The entire watershed lies within the range of the northern spotted owl (See Exhibit 4). The

Cultus Mountain LSR and portions of the Sheridan Mountain LSR and Browns Mountain LSR

are within the watershed (See Exhibit 5). The Cultus Mountain LSR contains 5 pairs of
northern spotted owls, representing one of 3 important centers of activity on the Deschutes

National Forest. Late-successional forest structure present in the adjacent Three Sisters"
Wilderness and Administratively Withdrawn lands of the watershed currently provide effective

connective and dispersal habitat to the west (Willamette NF) and to the north (Sisters Ranger

District). Connectivity to the northeast (Sheridan LSR) is threatened by the mountain pine

beetle epidemic and the existing fragmentation of the dry mixed conifer plant association group

(PAG). Connectivity to the south (Odell LSR and ultimately the Umpqua NF) is in part

provided by wilderness lands but is restricted by timber harvest fragmentation in the southern

portion of the watershed. 24% or 39,840 acres of the watershed currently provide suitable

nesting, foraging and roosting habitat for the northern spotted owl.
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Landscape Flows and Areas

The landscape flows of the Cascade Lakes Watershed are the identification and analysis of the

‘significant elements which make up and influence the dynamics of the watershed ecosystem.
These elements are the the migration and movement of deer and elk, waterfowl, amphibians,
mountain pine beetle, climate, water, and people’s past and present uses of the landscape.
Major transportation corridors of affected by these flows are mapped (See Exhibit 6) in order
to locate where conflicts could be occuring as a source of problems for current and future
trends.

Based upon the landscape flows, the watershed was then stratified into four landscape areas
representing an integrated view of the inherent ecological functions and capabilities of the land.
The team defined each landscape area through a focused analysis of key issues, key questions,
and factors of concern. Predominant physical, biological and social elements were then
integrated and expressed at a landscape scale. These resulting areas are described and referred
to throughout this analysis as the Recreation/Alpine Tephra, Recreation/Riparian,
Timber/Forest Products, and Outback Landscape Areas (See Exhibit 7).

The Recreation/Alpine Tephra Landscape Area (31,127 acres) includes Sparks Lake,
Devils Lake, Green Lakes, Moraine Lake, Todd Lake, the section of the Cascade Lakes Scenic
Byway which has the most spectacular views, Mt. Bachelor, and the part of the Three Sisters
Wilderness which has very high recreation use. It is characterized by a thin soil substrata of
2,000 year old tephra, high elevation lakes, and the mountain hemlock plant association group.
Wildlife habitat is provided for wilderness associated species (wolverine and marten). The
tephra derived soils are nutrient poor, coarse and slow to self restore, and recreation use is
high. In 1994, over 22,000 visitors entered the Three Sisters Wilderness from the Green Lakes
traithead.

The Recreation/Riparian Landscape Area (30,834 acres) contains high elevation lakes and
streams centered around the Cascade Lakes Scenic Byway largely within the La Pine Basin
ecological subsection. The major lakes are Elk, Hosmer, Lava, Little Lava, Cultus, Little
Cultus, Deer, and Crane Prairie. The source of the Deschutes River is found here. The riarian
areas provide primary wildlife habitat for 220 species. Connective habitat for upland wildlife
and species associated with late-successional forests provides an important function. Heavy
use by Forest visitors occurs because of recreation sites located adjacent to prominent water
bodies. The high scenic quality created by the mountain hemlock, lodgepole pine, and mixed
conifer forests along the Cascade Lakes Scenic Byway is being diminished by an epidemic of
mountain pine beetle infestation. This nationally designated scenic travel route is the main
access to this major recreation area.

The Timber/Forest Products Landscape Area (40,325 acres) is characterized by a 60 year

history of selective timber harvest practices within the wet and dry mixed conifer plant
associations groups which dominate this landscape. Wet and dry lodgepole pine plant
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associations groups dominate the lower elevations where a 25 year history of selection and
shelterwood harvests have created a prominent forest pattern of fragmentation. Site
productivity and resilience of the soil resource is limited in some areas (9,358 acres) where
shallow soil depths are underlain by recent lava flows. These areas are typically referred to as
"forested lavas." Site productivity is moderate to high in other areas of this landscape where
soil depths, underlying geology, and precipitation are less limiting factors for survival.

The Outback Landscape Area (63,479 acres) is characterized as an unfragmented, unroaded,
and remote area which functions as wildlife refugia for species intolerant to moderate to high
disturbances by human activities (wolverine, marten, and furbearers for example). The
mountain hemlock plant association group dominates the underlying Upper Cascades and
Stratovolcanoes ecological subsections. Use of this portion of the Three Sisters wilderness is
moderate compared to the use of the portion located in the Recreation/Alpine Tephr

Landscape Area. :
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KEY ISSUES AND CURRENT WATERSHED TRENDS

KEY ISSUES

The key issues which address the main concerns within the watershed are: 1) sustaining
recreation quality and riparian health and 2) sustaining forests that have been altered by past
management practices. These issues were further developed to focus the analysis on a
watershed scale and to determine the most critical restoration management opportunities.

Issue 1. SUSTAINING RECREATIONAL QUALITY AND RIPARIAN HEALTH.

Background: High recreational demand interfaces with the riparian shorelines and
streamsides of the Cascade Lakes Watershed. Patterns of recreational use are well established
and demand is expected to increase. Many recreational areas are already denuded of native
vegetation. Recreational facilities are deteriorating. Crowding and increasing recreational
dispersed use are expanding the geographic extent of undesirable social, biological and physical
impacts. Decrease in soil quality, water pollution in high quality lakes, loss of riparian
vegetation cover, diversity and structure, decrease in habitat effectiveness for wildlife, loss of
aquatic species diversity, and decreasing recreational quality are among the primary undesirable
impacts associated with this issue.

Key Question: What level and quality of recreational use can we maintain in riparian
areas and continue to sustain biological and physical resources in the long-term?

Issue 2. SUSTAINING FORESTS THAT HAVE BEEN ALTERED BY PAST
MANAGEMENT PRACTICES.

Background: High forest stand densities, changing species composition, soil compaction and
fragmentation of forests are a result of altered disturbance regimes (lack of fire) and past
resource extraction. Current vegetative conditions as a result of these management practices
are unstable, less resilient to natural disturbances, and are placing valued wildlife habitats and
plant and animal species at risk. Loss of soil quality, high road densities, loss of large tree
structure, shift in tree species dominance from ponderosa pine to white fir, loss of forest
resilience to natural disturbances (fire, insect and disease), shift from small forest openings to
large openings in the dry mixed conifer plant association group, and a decrease in effectiveness
of wildlife habitat for species associated with late structured forest are among the undesirable:
impacts associated with this issue. Loss of long-term site productivity, inability to sustain
forest products over time, and wildfire hazards related to public safety are undesirable social
impacts associated with this issue.

Key Question: What are the root causes of the current unstable conditions within the
forested areas of the watershed and how can we best reduce risk of loss of species
biodiversity, habitat functions, and long-term forest productivity?
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CURRENT WATERSHED TRENDS

A trend is a result of factors which over time influence change on a given element of the
ecosystem. The discussion of trends examines current patterns of change that are seen
consistently over broad areas of the watershed that may or may not depart from past patterns.
In most cases, the trends are expected to continue into the future unless significant changes -
occur in social uses, management, or physical and biological processes. The team's analysis
includes the discussion and display of future trend development as a method to assess
ecosystem risk.

The team identified 18 landscape level trends in the Cascade Lakes Watershed. The trends are
closely allied with the key issues and questions. The highest geographic correlation of trends
was found to be within the Recreation/Riparian Landscape Area. All trends are highly or
moderately correlated to this landscape. The high recreational demand, current forest health
deterioration, high fire hazard, Northwest Forest Plan land allocations, riparian health and
wildlife habitat needs in this landscape pose challenging management changes in order to
implement the recommended goals and opportunities for restoration.

Listed below are the watershed trends which pose high ecosystem risk. The summary of the
relative ecosystem resilience, susceptibility, and risk is displayed in Table E-1. Red Flag and
Orange Flag trends are highlighted in this summary because they are recognized as critical
conditions which would result in the loss of one to several ecosystem elements over a broad
geographic area if restoration or management changes do not occur immediately. The priority
restoration areas are also identified (See Exhibits 8, 9, and 10).

Physical Domain Trends - Red and Orange Flags

P1. Trend: Throughout the watershed, soil quality is decreasing in riparian areas and adjacent
upland areas through loss of surface organics and increase in soil compaction. Location:
Recreation/Alpine Tephra and Recreation/Riparian Landscape Area - Red Flag

Current Condition: The Recreation/Alpine Tephra Landscape Area has several primary
areas of impact along the Fall Creek trail, Green Lakes, and Moraine Lake in the Three Sisters
Wildemness, and Todd Lake; Forest Road 370 and some associated spurs, camping in
undeveloped areas off of the Cascade Lakes Scenic Byway near Sparks, Devils and Todd
lakes; and the slopes of the developed ski area on Mt. Bachelor.”

The primary area of displacement within the watershed is the Mt. Bachelor ski area
development. Management practices have included ground based logging, removal of stumps,
rocks and coarse wood from the cleared runs and fine grading of the runs with heavy
machinery during the summer. These practices have removed the historic litter and duff layer,
creating unstable soil conditions resulting in rill and gully erosion. Annual grading is used to fill
and smooth rills and gullies formed by melting snow water and summer rain events.
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Revegetation efforts to stabilize these slopes have had mixed results due to the loss of the soil
A horizon and high elevation weather.

Current management is addressing impacts from recreational use in the wilderness by
designating camp sites at Green Lakes and Moraine Lake and by encouraging an
outreach/education program to inform the public about user impacts. Revegetation of
impacted areas has been limited and is difficult to accomplish due to the limited growing
season, coarse textured soils, and continuing recreational use.

Of the 4 landscape areas, the Recreation/Riparian Landscape Area has received the highest
amount of recreational impact. Soils in these areas are compacted from trampling and camping
use. Overall, approximately 20% is currently in detrimental soil classes C and D, with the
impacts spread between riparian and upland soils. Approximately 52% of the area was found
to be in condition class A, 4% in class B, and the remaining 24% in surface water.

P2. Trend: Decline in soil productivity in timber harvest areas. Location: Timber/Forest
Products and Recreation/Riparian Landscape Areas - Orange Flag

Current Condition: The Timber/Forest Products Landscape Area has had the heaviest
impacts to the soil resource, primarily from harvest and fuel management activities.
Approximately 76% of the Timber/Forest Products Landscape Area has been entered at least
once with machine traffic, with much of it entered at least twice. Approximately 62% of this
area currently has soils in detrimental condition classes C or D, with 14% currently in class B,
and 23% in class A. The majority of harvest activity has occurred in the last 20 years utilizing
harvest prescriptions ranging from clearcuts to selective thinning. Impacts to the soil resource
are primarily expressed in higher levels of compaction, as well as displacement and mixing of
the surface organics and soil A horizon.

Road densities, which are the highest of all the landscape areas at approximately 4.99 miles per
square mile, reflect the intensive harvest activity that has occurred here over the last 40 years.
The road density includes 0.12, 0.77 and 4.1 miles of paved, cindered, and natural surface
roads per square mile.

The forested lava soil areas have incurred a variety of harvest activities on 92% of the 9,358
acres present in this landscape area. Impacts from these activities are concentrated in areas
where enough soil had accumulated to grow trees. Planting and/or subsoiling operations are
severely limited or impossible in these areas due to the extremely shallow soil depths.

The Recreation/Riparian Landscape Area contains lands that have been and are currently
proposed for harvest activities. The majority of these activity areas are located on upland soils
within this landscape area. Surface organic litter and duff has been displaced and mixed in the
profile. Forest monitoring has shown that compaction has occurred on upwards of 30 to 40%
of individual units harvested with ground based equipment.
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Biological Domain Trends - Red Flags

B1. Trend: The dry mixed conifer plant association group is outside the historic range of
variability for large diameter, ponderosa pine and douglas fir structure, increasing densities of
white fir, canopy cover for white fir, and patch size and patch area (fragmentation). Location:
. Timber/Forest Products and Recreation/Riparian Landscape Areas - Red Flag

Current Condition: The dry mixed conifer plant association groups are those in which
treatment is most urgently needed to protect existing and future resources. There has been a
pronounced shift in forest structure, density, and species composition from the relatively open,
contiguous, and large tree dominated forest which existed historically. This relatively stable and
fire-resistant forest continues to be replaced by dense, multi-storied forest structures of smaller
trees. Species composition has shifted from fire climax species like ponderosa pine, to
predominantly shade tolerant species such as true firs. These trends are a result of a
combination of fire suppression and selective harvest spanning the past 80 years.

This shift has led to an overall lowering of forest health and increased activity of, and overall
susceptibility to, various insect and disease agents which affect trees of all size classes,
including large diameter trees.

Temporarily, habitat for the northern spotted owl (both Matrix and LSR designations are
contained in this plant association group) and other late-successional species has been
enhanced. In the near future however, it is inevitable that habitat suitability will decline
dramatically. It is expected that canopy closure will be considerably less; the combined result
of root disease, defoliaters, and bark beetles. There will be a steady decline in the fire resistant,
shade intolerant tree species and large diameter trees. Catastrophic fires will, if they occur,
cause a dramatic and immediate reduction in overall forested areas.

B2. Trend: Increase in insect activity and insect induced mortality in lodgepole pine of the
lodgepole pine and portions of the dry mixed conifer plant association groups. Location:
Recreation/Riparian and Timber/Forest Products Landscape Areas - Red Flag

Current Condition: Mountain pine beetle attack of the lodgepole pine forests, as well as the
lodgepole component of the mixed conifer forests has intensified over the past 5 years.
Mortality is high (expected to reach 80%) along scenic corridors and around developed
recreation sites such as Cultus Lake and the Cascade Lakes Scenic Byway. Although the dry
lodgepole pine plant association group is not outside its range of historic variability, it is in a
seral stage and forest health condition that predispose the area to large stand replacement fires
and epidemic levels of insect outbreaks. The high fire hazard and the hazard trees are a
potential danger to recreationists within the watershed.

BS. Trend: Loss of habitat connectivity between Late-Successional Reserves and associated
available late-successional habitat in Adminstratively Withdrawn and Matrix areas.
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Current Condition: The decrease in forest health of the dry mixed conifer plant association
group and the death of trees due to mountain pine beetle epidemic is also creating a loss of
connective habitat. Loss of lodgepole pine forest cover will diminish connectivity between the
mixed conifer and mountain hemlock forests associated with LSR designations within the
watershed. The lodgepole pine forests in the area bounded by Little Lava Lake, the Upper
Deschutes River, and Snow Creek currently serve as connective and security cover for many
species of wildlife. Other forested areas between the LSR designations are fragmented by past
harvest activities and wildfire events.

Social Domain Trends - Red and Orange Flags

S1. Trend: Increased demand for diversified recreation experiences in developed,
non-developed, and wilderness settings within and adjacent to riparian zones and increasing
conflicts between recreation, wildlife, fisheries, and irrigation needs.  Location:
Recreation/Riparian and Alpine Tephra Landscape Areas - Red Flag

Current Condition: The quality of the recreation experience is declining in high use
developed and undeveloped recreation areas. The experience has been affected by the
appearance and condition of the natural resources, the appearance and condition of the
facilities, accessibility and ease of access flow, personal safety, sanitation and the high number
of human encounters. There are increasing conflicts between the diverse types of recreation
visitors who are drawn to the area primarily to use trails and bodies of water. There is a
growing desire to camp in undeveloped areas in a location of individual choice, close to water
and wildlife. The lack of Forest Service presence, direction, and regulation allow existing
damage to occur and to spread to larger areas.

Conflicts with other natural resources such as soil quality (See Trend P1), riparian vegetation
and widlife habitat are also of high concern. Waterfowl, sandhill cranes, amphibians,
neotropical birds, bald eagle and osprey are at highest risk for population decreases due to
increasing riparian habitat loss and/or increased recreational use.

S2. Trend: Deterioration of recreation facilities and natural resource amenities. Location:
Recreation/Riparian and Recreation/Alpine Tephra Landscape Areas - Orange Flag

Current Condition: In general, many types of facilities at developed campgrounds are in
need of repair (toilet leak and need to be redesigned to provide barrier-free access, appropriate
site designation is lacking, sites have erosion and dust problems due to lack of existing
vegetation, inadequate barrier posts, poor signing and absence of effective interpretive aids,
damage to riparian zones due to uncontrolled vehicular traffic). Developed facilities having the
most critical needs for restoration are Todd Lake Campground, Elk Lake Resort, Point
Campground, Beach Day Use Area, Sunset Beach, Little Lava Campground, Mile

Executive Summary - 9



Camp, Deschutes Bridge Campground, Rock Creek Campground, and Little Cuitus
Campground.

Disrepair of facilities and crowding is correlated with trends in increased camping in
undeveloped areas or undesignated sites. Camping in undeveloped sites conflicts with many
natural resource amenities of the watershed and it also affects the quality of the recreation
experience. Undeveloped camping areas identified as having the highest needs for restoration
are: Green and Moraine Lakes, Soda Creek, Satan Creek, Todd Lake, Road 370, Hosmer
Lake, Little Lava Lake, Cow Meadow, Rock Creek, Browns Mountain, the southeast arm and
northeast meadows of Crane Prairie Reservoir, Upper Deschutes River, Cultus Lake, Charlton
Lake, and Irish and Taylor Lakes.

Increased crime is a related trend which deserves to be mentioned. Increased crime in
recreation sites of the watershed appears to be due to population growth and an increasing
diversity of user groups. Increasing conflicts, higher use, and the lack of agency presence make
it difficult to enforce regulations. More violent crimes, primarily domestic violence and
vandalism are occurring. The public continues to express anger over additional fee
campgrounds, overcrowded conditions, and deteriorating facilities.

Social, biological and physical causal relationships are highly integrated. The team has rated
the relative ecological risk to water bodies associated with these trends by considering all of the
related resources (See Table E-1). The water bodies in critical need of restoration are also
listed and ranked as Red, Orange, and Yellow Flags with Red being the most critical.
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Exhibit 8
Cascade Lakes Watershed Analysis
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Exhibit 9
Cascade Lakes Watershed Analysis
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Exhibit 10
Cascade Lakes Watershed Analysis
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Table E-1 - Cascade Lakes Watershed - High Risk Trends
P-Physical, B-Biological, S-Social

Trends Landscape Susceptibility Resiliency Risk to Trend Rating
Areas Ecosystem

P1 - Decreasing soil Common to All High/Moderate Low/Moderate High Red Flag

quality in riparian

and adjacent upland areas.

B1 - Loss of large Rec/Riparian High Low High Red Flag

diameter PP and DF

components of dry

mixed conifer PAG.

B2 - Insect/Disease Timber/Forest High Moderate High Red Flag

induced mortality Products and

i LP PAG Rec/Riparian

B8 - Loss of Rec/Riparian High Low High Red Flag

habitat connectivity Timber/Forest

between LSR’’s. . Products

P2 - Decreasing Timber/Forest Moderate Low/Moderate Moderate/High Orange Flag

soil productivity Products and

in timber harvest areas. Rec/Riparian

S1 - Increased demand in ~ Alpine Tephra

developed, undeveloped,  Rec/Riparian

and wildemness settings. ~ Outback

Green, Moraine Alpine Tephra High Low/Moderate Moderate/High Red Flag

Todd, Hosmer, Rec/Riparian

Inish/Taylor and Qutback

Charlton Lakes.

Lava and Little Lava, Rec/Riparian Moderate/High Moderate/High Moderate Orange Flag

Cultus Lake,

Upper Deschutes River,

Crane Prairie

Sparks, Devils, Elk, Rec/Riparian Moderate/High Low/Moderate Moderate Yellow Flag

Little Cultus, Deer,and ~ Alpine Tephra

several wilderness lakes.  Outback

S2 - Deterioration Rec/Riparian High Moderate Moderate Orange Flag

of recreation Alpine Tephra

facilities and

natural resource

amenities.
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MANAGEMENT GOALS AND OPPORTUNITIES

Management goals and opportunities were developed to meet needs identified in the trends
analysis to protect soils, restore riparian function and forest health, return resilience to
ponderosa pine stands, maintain scenic and recreation qualitites, and promote environmental
and interpretive programs that feature the watershed's outstanding geological, hydrological,
scenic, riparian, and wildlife values. These goals and opportunities were developed by

landscape area and are recommended by the team as a way to restore natural processes and to
enhance human interactions within the watershed.

MANAGEMENT GOALS
The Recreation/Riparian Landscape Area. .

1. Promote and direct diverse recreational uses to lessen visitor impacts on the
landscape to maintain or enhance water quality, aquatic resources, scenic quality,
critical wildlife habitat and corridors, riparian integrity, heritage resources, and special
uses (resorts, summer homes, utilities, concessionaires, travel routes).

2. Manage vegetative component in order to provide for sustainable forest and meadow
ecosystems with an emphasis on connectivity among later seral stages and to enhance
and improve the area’s scenic quality.

The Recreation/Alpine Tephra Landscape Area

1. Maintain the outstanding scenic quality of the area.

2. Promote the recreational day use opportunities that pose no threats or disturbances
to wildlife refugia and human solitude.

3. Promote environmental education and interpretive programs that feature the
outstanding geologic, hydrologic, scenic, riparian, and wildlife values.

4. Restore riparian function to areas impacted by human use.
The Timber/Forest Products Landscape Area
In order to provide sustainable commercial forest products:

1. Restore forest resiliency to insect, disease, and fire disturbances to enhance a mosaic
of forest structural diversity, species composition and wildlife habitat. :
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2.

3.

Respond aggressively to the effects of high forest density and species composition
changes, soil compaction and fragmentation to promote long-term site productivity
and forest health.

Perpetuate the large ponderosa pine and douglas fir tree component for scenic and
wildlife values.

The Outback Landscape Area

1.

2.

3.

4,

Emphasize environmental awareness to maintain the pristine character of the area in
relation to wildlife habitat, scenic quality, and a primitive recreational experience.

Emphasize and enhance habitat for native species.
Allow natural processes, including fire, to shape the landscape.

Maintain the unroaded character of the area.

CRITICAL RESTORATION OPPORTUNITIES

The Cascade Lakes Watershed is one of the crown jewels of the Deschutes National Forest.
Scenery, water quality, recreation, forest beauty and health, and wildlife values are very high.
The community of Bend and the surrounding counties depend upon the watershed for water
supply, recreation, and economic stability. In view of the high risk trends and current
conditions present in the watershed, the team recommends swift management changes and
restoration in the following categories:

* Forest Health and Scenic Quality: Vegetation treatment to reduce stand densities

and wildfire risk, and retain the remaining large trees and forest cover highly valued by
the public and of major importance to wildlife.

* A Sense of Forest Service Stewardship: An aggressive shift in recreation promotion

of the watershed from overnight use to day use. Heavy emphasis on providing
interpretive and outdoor educational programs, utilizing Human Resource programs,
and a greater Forest Service presence.

* Recreation and Wildlife Habitat Quality: Relocation and restoration of camping

sites in undeveloped areas critical to wildlife, riparian health, and high water quality.

* Facility Maintenance: Riparian campground facility restoration to prevent further

degradation of fragile lake chemistry (clear water), provide a quality recreation
experience, and improve site damage caused by camping sites in undeveloped areas.
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* Soil Quality: Restoration of riparian and upland soils to promote long-term
productivity, vegetation diversity, and forest health.

Listed below are the high priority restoration and management oppportunities for each
landscape area. Other opportunities are listed in Chapter IV and these are specific to certain
~ areas, plant association groups, or water bodies.

Recreation/Alpine Tephra and Recreation/Riparian Landscape Areas

1.  Promote day use activities throughout these landscape areas using a recreational
opportunity guide which gives visitors information on what to see, where to visit,
and a description of the special features to be viewed. Close overnight use in all
areas along the Upper Deschutes River with the exception of Mile Camp and
Deschutes Bridge.

2.  Promote camping in developed sites by restoring vegetation groundcover, providing
screening, improving pedestrian and vehicular circulation, and installing sanitary
toilets designed for barrier-free access.

3. Develop barrier-free facilities for parking, trail access, and access to the water where
feasible and appropriate.

4.  Classify campgrounds by describing the allowed use in terms of appropriate vehicle
type and size (motorhomes), walk-in tent camping, or car camping. An excellent
example is Quinn Meadow Horse Camp.

5. Designate undeveloped camping sites in appropriate areas where conflicts with other .
resource values is absent and increasing use can be sustained over time. Use the
Green Team program and other volunteer groups to restore and maintain
undeveloped camping areas.

6. Close and restore undeveloped camping sites in areas that currently pose a
significant threat to physical, biological, and social values and cannot sustain

increasing use over time.

7. Close roads which provide unnecessary access to Riparian Reserves and to
undesignated camping sites which have been restored.

8.  Provide environmental education and interpretive programs at recreation sites which
describe the roles played by the riparian ecosystem.

9.  Provide an information guide for off-highway vehicles describing opportunities and
closures so that unnecessary roads and closed roads do not become reopened.
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10.

11.

12.

13.

14.

Restore the natural flow of water to areas where surface or groundwater flow has
been disrupted from channelization, ditching, or improperly functioning culverts.

Monitor water quality adhering to USFS Region 6 lake survey protocol every 3 to 5
years on the following water bodies: Elk, Cultus, Todd, Charlton, Irish, Taylor and
Green Lakes. If water quality decreases, diagnose and remedy the water pollution
source.

Improve forest health conditions which would enhance and support the optimal
forage, long-term cover, and calving habitat required in Key Elk Areas, and support
the large tree component within one mile of lakes for bald eagle and osprey.

Design vegetation management treatments that restore resilience to the dry

- lodgepole pine plant association group and the dry mixed conifer plant association

group and maintains or promotes connectivity for late successional species between
the Cultus LSR and the Sheridan LSR.

Design and implement vegetation management treatments which enhance scenic
views and improve the recreation experience. Integrate treatments with roadside
pullouts and interpretive information featuring riparian ecology, late-successional
species and habitats, wildflower identification, noxious weeds identification, forest
management practices, and natural ecosystem processes such as the role of fire and
insect and disease outbreaks.

The Timber/Forest Products Landscape Area

1.

In the dry mixed conifer plant association group, implement broadscale treatments
(commercial thin, selective harvest) to maintain large tree structure, reduce stocking
densities to promote forest health, and provide future large tree replacements.
Integrate treatments to create small (1/4 to 2 acre) openings and enhance speciés
diversity. Integrate understory treatments to maintain wildlife habitat, snags, and
down woody debris. Treat stumps with borax to prevent spread of annosus root
disease. Plant ponderosa pine, white pine, and douglas fir to improve species
composition, increase resistance to disease, and reduce fragmentation. Introduce
prescribed fire, where feasible, to promote ponderosa pine and douglas fir, and to
reduce brush and competition to seedlings.

Design long-term logging systems dedicating areas for landings and skid trails. Use
helicopter, horse and winter logging in sensitive areas.

Reduce road densities by installing barriers, obliteration, and rehabilitation of
compacted areas. Consider a green dot road system for use during hunting season.
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Enhance and create scenic views from the Cascade Lakes Scenic Byway and water
bodies, and to and from the visible landmarks such as buttes and mountains.

Implement a mistletoe removal project between roads 40, 4270, 4242, and 42.
Conduct intensive survey of old seed tree, shelterwood and plantations due to
overstory of mistletoe. Reduce mistletoe overstory and adjacent stands on edge of
plantations. Design timber sale with objective of pruning and/or removing mistletoe
infected trees and except those needed for wildlife habitat, snags, and future down
woody material.

The Outback Landscape Area

1.

Identify riparian corridors for amphibian movements north/south and east/west along

" the Cascade Range. Identify lakes critical for amphibians and their movements.

Decide if these areas should continue to be stocked with non-native fish species by
the Oregon Department of Fish and Wildlife.

Develop a prescribed natural fire plan for the wilderness.

Establish a maximum capacity for camping in undeveloped areas at Irish, Taylor,

and Charlton Lakes (and other hike-in lakes as necessary) by designating camping
sites. Restore damaged shoreline areas and undesignated sites. Install toilet
facilities at Charlton Lake that can be administered and maintained by the Willamette
National Forest.
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AQUATIC CONSERVATION STRATEGY

INTRODUCTION

The Northwest Forest Plan developed a strategy for the protection and restoration of
aquatic/riparian ecosystems for Forest Service administered lands within the range of the
Northern Spotted Owl. It also identified several objectives for the Aquatic Conservation
Strategy. These objectives can be summarized as follows: ensure protection of aquatic
systems, maintain connectivity, maintain water quality, maintain water and sediment storage
and transport regimes, maintain and restore fish, wildlife, and plant populations and diversity.
There are 4 components of the strategy: Riparian Reserves, Key Watersheds, Watershed
Analysis, and Watershed Restoration. Of importance to note is that within the Cascade Lakes
Watershed Analysis area, the Cultus subwatershed was identified as a Tier 2 Key Watershed.

Watershed Analysis is a planning tool which ensures the above objectives are considered and
incorporated into all management decisions. Implementation would occur through watershed
restoration and the following special standards, guidelines, and recommended Riparian

Reserves. The interim Riparian Reserves as defined in the Northwest Forest Plan are shown in
Exhibit 11.

RIPARIAN RESERVES
RESOURCE CONSIDERATIONS FOR SETTING RIPARTIAN RESERVES

Processes which drive the dynamics of the floodplain and channel are paramount
considerations for setting Riparian Reserve widths and conditions. The width of the channel
and floodplain and flow regime characteristics dictate the minimum size of the trees needed to
provide effective, instream wood. The presence of large woody material (LWM) within a
stream channel is critical to maintaining the integrity of the system. In fact, there cannot be an
overabundance of LWM. This wood plays an active role in the storage of sediment in the
channel. The general rule is, the larger the tree, the more stable it will be in the floodplain, and
the more stream shade it will provide while it is alive. Natural sediment storage in the uplands
results from woody material that accumulates on the forest floor and impedes its movement
downslope.

The floodplain vegetation is important in resisting the erosive forces of flood events. These
zones are very important filters of sediment and nutrients; the thick vegetation creates an
extreme roughness which inhibits water movement through and over it.

Under the Aquatic Conservation Strategy, Riparian Reserves are also used to provide habitat

benefits to riparian-dependent and associated species other than fish, enhance habitat
conservation for species dependent on the riparian transition zone, improve travel and dispersal
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corridors for terrestrial amimals and plants, and serve as connectivity corridors between
Late-Successional Reserves. Riparian areas provide a moist zone within which amphibians and
other wildlife species travel and reside. Ungulates use the riparian areas disproportionately
more than terrestrial areas for fawning and calving. Lactating females take advantage of the
improved cover and succulent vegetation. Nearly 80% of the terrestrial wildlife species are
either directly or indirectly dependent upon riparian areas for meeting their habitat needs.

In the Riparian Reserves (particularly in the lodgepole pine and the mixed conifer wet plant
association groups), it is desirable to maintain healthy forest stands over the long-term, while
maintaining high snag densities and green tree replacements. Wildlife habitat requirements,
water quality, and long-term stand health should dictate vegetation treatment needs within the
Riparian Reserves. These Reserves constitute an area where higher risks are taken (including
reduced fire suppression efforts) in order to-allow natural processes to occur and continue
without excessive human intervention.

RIPARIAN RESERVE WIDTHS AND MANAGEMENT REQUIREMENTS

The Riparian Reserves, as described in the Northwest Forest Plan and Record of Decision
(ROD) have been adapted (USDA, USDI, 1994) for the Cascade Lakes Watershed. These
Riparian Reserves will be managed as special management areas, utilizing the sideboards listed
below in addition to the Standards and Guidelines in the ROD. Site specific conditions and
mitigation will be developed in the project Environmental Assessments (EA).

Vegetation

East of the Cascades, fire plays an important role in shaping vegetation patterns across the
landscape. A combination of salvage, thinnings, and fire can be used as tools to create small
openings in the riparian zone. No large trees with the potential of providing shade (within the
distance equal to the height of 2 site-potential trees) or LWM to the creek will be disturbed.
Wildlife habitat needs will dictate the remaining condition of the patches to be created. Fuel
loading in the Reserves will be greater than that in the surrounding uplands except within
established facilities (campgrounds, summer home tracts, etc).

Roads, Grazing and Minerals Management

As per the ROD, site specific conditions and mitigation will be developed in project EA’s. No
net increase in roads will occur.

Lands, General Riparian Area Management, Watershed and Habitat Restoration, Fish
and Wildlife Management and Research

As per the ROD, site specific conditions and mitigation will be developed in project EA’s.

Executive Summary - 18



Recreation Management

New campgrounds will not be developed within the distance equal to the height of 2
site-potential trees of any water body. At existing campgrounds with sites closer than 50 feet
to the water (fire ring or picnic bench), redesignation of sites falling within this setback zone
will be necessary. Dispersed campgrounds will also need to conform to the setback through
site designation with a limit to the numbers of camp sites allowed. Vegetative buffers will be
used to contain any sediment in the wash into the water body. Avoid development or traffic in
any areas lacking coarse soils.

Day use picnic sites will need to be designated with picnic table locations especially away from
areas where the riparian vegetation is damaged or removed. Circulation patterns and access
will need to be redirected through trail realignment or trailhead relocation, the use of different
surface materials such as wood boardwalks, wood viewing platforms or hard surfaces, trail
borders or boundaries using natural elements such as the surrounding fallen woody material,
semi-buried stones, or native shrubs or groundcovers. Native plant species are to be 12 to 18
inches minimum height where appropriate to prevent foot traffic. Mixed tree sizes and spacing
will be planted to ensure future generations of tree growth in areas of predominantly large

trees. Native plant species are to be approved per site by the District Ecologist/Botanist or the
Forest Botanist.

Scenic views will be strongly considered when relocating camping sites, day use picnic sites,
trails, and viewpoints. Opening views, providing more sun exposure and light, and replanting
damaged riparian vegetation areas will improve not only the overall scenic quality but also the
recreation experience.

Fire/Fuels Management

Develop a fire management strategy for the Riparian Reserves within 5 years that will allow for
fire by prescription (both natural and human caused ignitions). The intent is for heavy loading
of down fuels in the Reserves to result however, some openings can be created in order to
provide a diversity of habitats and to reduce encroachment of conifers in the wetlands.

The fire management strategy should allow fire to bumn to and through the water influence
zone. No firelines constructed with mechanized equipment should be allowed within or across
riparian areas. It should also be commensurate with the surrounding vegetation zone,

providing for structural diversity and where appropriate, include the three C's--confine, contain,
and control.
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RIPARIAN RESERVES WITHIN THE LANDSCAPE AREAS

The designated riparian widths are designed to be wide enough to maintain floodplain integrity
and water quality. These widths ensure that when floods occur, there is enough room for the
anticipated water to pass and to allow for sediment deposition to occur, and that there is
~ adequate vegetation to provide long-term large woody material recruitment. Corridors for
wildlife are needed which extend beyond the readily recognizable riparian/wetland vegetation.

The Recreation/Alpine Tephra Landscape Area

Mountain hemlock and lodgepole pine are the dominant species within this landscape area.
Mountain hemlock occupies north slopes and higher elevations while lodgepole pine tends to
occur at lower elevations. In spite of the porous volcanic soils, many spring and lake fed
perennial streams occur in this area in addition to many intermittent channels fed by snow melt.
This landscape area is about 60% wilderness with the rest being only lightly roaded (the main
road through area is the Cascade Lakes Scenic Byway). Natural processes have prevailed
across much of this landscape and vegetative manipulations have been minimal in the rest of the
area.

The lands within this landscape area are identified in the Northwest Forest Plan as
Congressionally Withdrawn (wilderness) and Administratively Withdrawn. Late structural
stages of vegetation are emphasized however, a diversity of vegetative structure is desired.
Few vegetative treatments will occur since the emphasis is to allow for natural processes and
for fire and hydrologic events to continue to design the vegetative patterns on the landscape.
When vegetative manipulation does take place in riparian areas, management flexibility is
needed in order to maintain or achieve healthy stands.

Along many of the streams in the Recreation/Alpine Tephra Landscape Area, there is a narrow
floodplain/water influence zone and the outer terrace defining the vegetation break is very close
to the edge of the active channel. Channels are perennial to ephemeral in nature. Some of the
channels in the wildemess area contain flowing water for only a few days each year, while
others are spring fed and flow year round. There are wide zones of riparian vegetation around
portions of some of the lakes (such as Sparks and Todd).

Recommended Riparian Reserve Widths

With the exception of the Todd Lake area, the recommended Riparian Reserve widths to be
used in this portion of the watershed are equivalent to the greatest distance reported in the
Northwest Forest Plan (minimum slope distances being: 300 feet from lakes and fish-bearing
streams; 150 feet from permanently flowing nonfish-bearing streams or edge of riparian
vegetation on wetlands greater than 1 acre; 100 feet from intermittent streams or wetlands less
than 1 acre). Water quality, wildlife corridors, and vegetative integrity are key components
controlling the management needs for these Riparian Reserves. All management activities are
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commensurate with riparian goals for existing facilities and complimentary to riparian goals in
the undeveloped areas.

At the west end of Todd Lake, the Todd Riparian Reserve (Figure 1) has been established to
protect the steep slopes above the many springs which define the upper limits of the extensive
wetlands around the western end of the lake. This Riparian Reserve extends upslope to the
drainage divide surrounding the west end of the lake. Around the remainder of the lake and
along Todd Creek, the standard reserve widths of the Northwest Forest Plan apply with one
exception. The exception is along the section of Todd Creek between crossings of the Cascade
Lakes Scenic Byway and Forest Service Road 4600-370 where the western boundary of the
Riparian Reserve extends to the base of the steep slope west of Forest Service Road 4600-370.

The Recreation/Riparian Landscape Area

Lodgepole pine is the dominant species within this landscape area along with areas of mixed
conifer. This landscape contains a series of large lakes with high recreational use. The

Cascade Lakes Scenic Byway crosses the length of area and the relatively high road density
allows access to many riparian areas.

The lands within this landscape area are identified in the Northwest Forest Plan as Late-
Successional Reserve, Administratively Withdrawn, and Matrix. Late structural stages of
vegetation are emphasized however, a diversity of vegetative structure is desired. Vegetative
treatments will occur due to the high mortality in the lodgepole stands and the risk of
catastrophic fire. When vegetative manipulation does take place in riparian areas, management
flexibility is needed in order to maintain or achieve healthy stands.

Along many of the streams in the Recreation/Riparian Landscape Area, there is a narrow
floodplain/water influence zone and the outer terrace defining the vegetation break is very close
to the edge of the active channel. Due to the many springs and large lakes in this landscape
area there are a large number of perennial channels. Some intermittent channels contain
flowing water for only a few days each year, while others may flow well into the summer
months. There are wide zones of riparian vegetation around portions of some of the lakes
(such as Hosmer, Lava, and Crane Prairie Reservoir).

Recommended Riparian Reserve Widths

With the exception of the Crane Prairie area, the recommended Riparian Reserve widths to be
used in this portion of the watershed are equivalent to the greatest distance reported in the
Northwest Forest Plan (minimum slope distances being: 300 feet from lakes and fish-bearing
streams; 150 feet from permanently flowing nonfish-bearing streams or edge of riparian
vegetation on wetlands greater than 1 acre; 100 feet from intermittent streams or wetlands less
than 1 acre). Water quality, wildlife corridors, and vegetative integrity are key components
controlling the management needs for these Riparian Reserves. All management activities are
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commensurate with riparian goals for existing facilities and complimentary to riparian goals in
the undeveloped areas.

In the Crane Prairie area, the Riparian Reserve has been expanded around the reservoir to
provide dispersal and travel corridors for terrestrial animals and plants adjacent to riparian areas
and areas with relatively shallow ground water levels and to serve as a connectivity corridor
between the Cultus LSR and the Sheridan LSR. Around the reservoir, the Riparian Reserve
boundary has been extended to 300 feet beyond the maximum pool elevation. North of the
reservoir, the Crane Riparian Reserve (Figure 2) has been established beginning with the
meadows along the northeast arm of the reservoir. The expanded Riparian Reserve boundary
is located 300 feet (east) beyond the edge of riparian vegetation and/or Snow Creek until
Forest Service Road 4270 is reached. The boundary then goes west along Forest Service
Road 4270 to the Cascade Lakes Scenic Byway at Deschutes Bridge on the Deschutes River.
The boundary then follows the Cascade Lakes Scenic Byway south (or is 300 feet west of the
Deschutes River, which ever is greater) until the highway and river separate in Section 16. It
then goes south 300 feet west of the Deschutes River to Forest Service Road 4000-990 and
again south along Forest Service Roads 4000-990 and 4000-970 and then west along Forest
Service Roads 4600-620, 4600-622, 4600-626, 4635, and 4630 to Deer Creek. The boundary
then returns to Crane Prairie along a line 300 feet south of Deer Creek.

The Outback Landscape Area

Mountain hemlock and lodgepole pine are the dominant species within most of this landscape
area. Mountain hemlock tends to occur at higher elevations with lodgepole pine at lower
elevations and within old burns in the mountain hemlock. Due to the porous volcanic soils,
there is only one perennial stream. In addition, there are many small lakes and intermittent
channels fed by snow melt. This landscape area is about 55% wilderness with less than 10
miles of low standard roads in the remainder of the area. Natural processes have prevailed
across this landscape.

The lands within this landscape area are identified in the Northwest Forest Plan as
Congressionally Withdrawn (wilderness) and Administratively Withdrawn. Late structural
stages of vegetation are emphasized however, a diversity of vegetative structure is desired.
Few vegetative treatments will occur since the emphasis is to allow for natural processes and
for fire and hydrologic events to continue to design the vegetative patterns on the landscape.
When vegetative manipulation does take place in riparian areas, management flexibility is
needed in order to maintain or achieve healthy stands.

Along most of the streams in the Outback Landscape Area, there is a narrow floodplain/water
influence zone and the outer terrace defining the vegetation break is very close to the edge of
the active channel. With one exception, all stream channels are intermittent in nature. Some of
the channels in the area contain flowing water for only a few days each year, while others may
flow well into the summer months.
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Recommended Riparian Reserve Widths

With the exception of the Many Lakes area, the recommended Riparian Reserve widths to be
used in this portion of the watershed are equivalent to the greatest distance reported in the
Northwest Forest Plan (minimum slope distances being: 300 feet from lakes and fish-bearing
streams;, 150 feet from permanently flowing nonfish-bearing streams or edge of riparian
vegetation on wetlands greater than 1 acre; 100 feet from intermittent streams or wetlands less
than 1 acre). Water quality, wildlife corridors, and vegetative integrity are key components
controlling the management needs for these Riparian Reserves. All management activities are
commensurate with riparian goals for existing facilities and complimentary to riparian goals in
the undeveloped areas.

The Many Lakes area is a region of numerous lakes, meadows, and intermittent stream
channels with a unique geologic history of volcanic and glacial interaction. Much of the area is
wilderness and a part of it has been proposed as a Research Natural Area. Because of the
abundance of riparian features within this area, the Many Lakes Riparian Reserve (Figure 3)
was established. In general, the area lies west of Little Cultus and Deer Lakes, north of the
intermittent drainage between Taylor and Little Cultus Lakes, east of the Pacific Crest Trail
and south of a line between Brahma and Deer Lakes.

The Timber/Forest Products Landscape Area

Mixed conifer stands dominate much of this landscape area but areas of mountain hemlock
occur at higher elevations with lodgepole pine at lower elevations. Due to the porous volcanic

soils and lavas, there are no perennial streams and limited numbers of intermittent and
ephemeral channels.

The lands within this landscape area are identified in the Northwest Forest Plan as mainly
Matrix and Late-Successional Reserve with smaller areas of Administratively Withdrawn. Late
structural stages of vegetation are emphasized however, a diversity of vegetative structure is
desired. When vegetative manipulation does take place in riparian areas management flexibility
is needed in order to maintain or achieve healthy stands.

Along the few stream channels in the Timber/Forest Products Landscape Area, there are
narrow floodplain/water influence zone and the outer terrace defining the vegetation break is
very close to the edge of the active channel, which are all intermittent and ephemeral in nature.
Most channels are intermittent or ephemeral in nature, with running water rarely occurring on
the surface. A few of these channels have been abused during past vegetative manipulation
activities which resulted in compaction of the ground and removal of the LWM. Fortunately,

sediment movement and accelerated erosion have not detrimentally affected the integrity of the
channel.
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Recommended Riparian Reserve Widths

The recommended Riparian Reserve widths to be used in this portion of the watershed are all
equivalent to the greatest distance reported in the Northwest Forest Plan (minimum slope
distances being: 300 feet from fish-bearing streams; 150 feet from the edge of riparian
vegetation on wetlands greater than 1 acre; 100 feet from intermittent streams or wetlands less -
than 1 acre). Water quality, wildlife corridors, and vegetative integrity are key components
controlling the management needs for these Riparian Reserves. Management activities
occurring in this landscape area will be complimentary to riparian goals.
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Figure 1 - Cascade Lakes Watershed Analysis - Todd Riparian Reserve
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DATA GAPS AND MONITORING

DATA GAPS

1.

Direct measures of silvicultural stand densities (stand exams) in the Cascade
Watershed Analysis area were not available. Integrated Satellite Imagery (ISAT),
field reconnaissance, and aerial photo interpretation were used to estimate stand
density. This method was suitable for broad scale analysis but for project level
analysis, more site specific information is needed.

Data identifying forested areas of insect and disease activities in the Cascade Lakes
Watershed Analysis area was very limited. Field reconnaissance, FPM aerial
survey, and aerial photo interpretation were used to estimate insect and disease
activities. For project level analysis, more site specific information is needed.

Patch pattern analysis was accomplished using aerial photo interpretation at a
coarse, gross scale. “Fragstats” or other comprehensive analysis methods were not
used. General trends were summarized for wildlife habitat analysis. More
comprehensive modeling for wildlife habitat requirements are needed for project
level vegetation management treatments.

+ We assumed that Historic Range of Variability (HRV) was an indicator of healthy

and viable vegetation patterns. Patterns that fall outside of this HRV do not meet
this definition. This may not be a completely valid assumption. There may be
other patterns outside HRV that are healthy and will sustain a viable ecosystem.

Analysis of fragmentation in the forested areas in the Cascade Lakes Watershed
Analysis area was not completed.

Data to estimate quantities of snags/down wood in forested areas was not
available.

The genetic status of the redband trout is currently unknown. The Deschutes
National Forest and the-Oregon Department of Fish and Wildlife (ODFW) are in a
Challenge Cost Share partnership program investigating the genetic identity of the
redband trout in the watershed.

Not all lakes within the Cascade Lakes Watershed Analysis area have been recently
surveyed (within the last 10 years). Lake surveys are intended to be repeated on
each lake on the Forest at least once every 10 years. More recent lake survey data
would provide more current data to facilitate a more thorough analysis.
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9. Data identifying bacterial contamination on water bodies in the Cascade Lakes
Watershed is incomplete. Testing for fecal coliform in water bodies near high
recreational use areas is a way to further identify failing or insufficient septic
systems or vaulted toilets.

10. Population data on amphibians and aquatic invertebrates is incomplete in the
analysis area. The effects that introduced fish has on these populations in lakes
lacking a natural historical presence of fish populations is not fully understood.

MONITORING

1. Monitor success of forest health treatments to restore resilience to insect, disease, and
wildfire.

2. Monitor water quality in all other water bodies every 10 years at a minimum adhering
to USFS Region 6 lake survey protocol.

3. Monitor the black-backed woodpecker in the dry and wet lodgepole pine plant
association groups as an indication of vegetation treatment effectiveness for the
maintenance and enhancement of late-successional habitat.

4. Continue northern spotted owl monitoring once every 3 years to maintain records of
nesting pairs and resident singles. :

5. Consult existing monitoring data for neo-tropical birds collected annually at Elk Lake
(BBS breeding bird survey route). Monitor trends.

6. Consult Oregon Eagle Foundation Report for annual monitoring of bald eagles in the
Central Oregon Recovery Zone. Monitor trends.

7. Monitor osprey nest sites associated with the watershed in calendar year 1996 and then
annually once every 3 years for fledgling success.

8. Monitor effectiveness of road closures in bald eagle, osprey, and sandhill crane habitats

. of the Crane Prairie Reservoir annually. '

9. Conduct initial surveys to determine the presence/absence and extent of non-native

wildlife species within the watershed. Conduct 3 to 5 years of survey to obtain baseline
data, then every 10 years conduct 2 years of surveys to determine the trend or invasion
potential.
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CHAPTERI
OVERVIEW AND KEY ISSUES

OVERVIEW

Through the Cascade Lakes Watershed Analysis, an interdisciplinary team of social,
physical, and biological resource specialists have undertaken the task of gaining an
understanding of the root causes of existing conditions and the interactions of human use
with the ecosystems in order to determine strategies for sustaining the watershed for the
future. The results of their shared perspectives are recommendations for restoration and
protection efforts and proposed changes needed in behavior and management activities.

This analysis determines the current state and future trends of the watershed as compared
to historic conditions, past uses such as recreation, timber harvest, and range or grazing
practices, and past disturbances such as wildfire, insect and disease epidemics. The
management goals and recommended opportunities are designed to prevent ecologically
undesirable catastrophic events, site deterioration, and to change the course of trends
which are detrimental to the sustainability of the watershed ecosystems and the quality of
the social interactions with the landscape.

The Cascade Lakes Watershed is known throughout the Pacific Northwest as a special
place to visit where it is possible to leave behind the turmoil and troubles of the urban
world. It is one of the most scenic areas in central Oregon characterized by lakes and
streams filled with clear, cool water interspersed with riparian meadows, snowcapped
volcanic peaks, and diverse forest vegetation. This volcanic landscape provides sharp
contrasts and harsh conditions for the alpine plant and animal ecosystems which it
supports. Providing habitat for a highly diverse array of terrestrial and aquatic wildlife
species, the watershed is prized for deer, elk, osprey, bald eagle, and a trophy fishery.

The watershed provides access to alpine and montane environments and is a gateway to
winter and summer recreation opportunities. Although evidence of man’s use of the area
dates back to nearly 4,000 year ago, today’s use patterns have been established during the
past 150 years. Within this popular destination area are well known landmarks and places
such as Mt. Bachelor, Broken Top, South Sister, Sparks Lake, Elk Lake, Crane Prairie,
Cultus Lake, Lava Lakes, and the Upper Deschutes River.

CHARACTERISTICS
The geology for the watershed is less than 300,000 years old. The Mt. Bachelor chain is

20,000 years old with Mt. Bachelor being the youngest peak. The area has seen extensive
volcanic activity including the eruption of Mt. Mazama 7,600 years ago which deposited
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approximately one to two feet of ash over the entire watershed. Eruptions have occurred
consistently every 500 to 1,000 years within the Cascade Range.

The watershed has seen periods of glacier activity including the Little Ice Age (1700’s and
1800's) which formed high glacial moraines including one on Mt. Bachelor. The high
lakes were formed when the glaciers retreated. Glaciated lakes such as Cultus are very
clear. Springs feed many of the lakes within the watershed and also contribute to the flow
of the Deschutes River. In the crest zone, many streams are intermittent due to porous
soils creating underground streamflows.

An active game fish stocking program is maintained by ODFW. Fish stocking initiated
over 80 years ago has increased the diversity and distribution of fish populations above
that of historic conditions. The native bull trout has been eliminated from the watershed
and the native redband trout may no longer be present as well.

Vegetation in the watershed consists of 7 plant association groups: dry mixed conifer, wet
mixed conifer, dry lodgepole pine, wet lodgepole pine, mountain hemlock, sparsely
vegetated, and meadow. All of these areas have been exposed to wildfire, insects, and
disease. Fire occurrence in the watershed has been light. In the past 24 years, 17 out of
22 fires were caused by lightning. The 1994 Four Corners Fire was the largest in the
history of the watershed. Due to high recreation use and increased insect and disease
activity creating large concentrations of fuels, the ability to suppress and control wildfire is
being lost in the wet and dry lodgepole pine areas.

The area receives heavy recreation use in both winter and summer. There are resorts at
Elk Lake, Cultus Lake, Lava Lake, and Crane Prairie. There are horse camps at Quinn
Meadow and Cultus Corral. There are also several developed campgrounds as well as
undeveloped areas known as “dispersed recreation” areas. All the lakes and streams are
used for recreational fishing and many other activities. Hiking and camping are popular in
the wilderness area as well as anywhere close to riparian areas and water. Biking and
sightseeing are especially popular on the Cascade Lakes Scenic Byway.

Soils in the Three Sisters Wilderness area are fragile, nutrient-poor, and subject to erosion,
compaction, and low productivity. Soils in the high use riparian area are experiencing a
high rate of compaction and the restorative potential for these areas is low. This-
compaction and trampling of vegetation in the high use areas is reducing plant diversity,
structure and cover. High use also disturbs and causes loss of wildlife species.

A variety of wildlife utilizes the habitats available in the watershed. Species include deer,
elk, black bear, wolverine, coyote, marten, fisher, bald eagle, osprey, goshawk, black-
backed woodpeckers, other avian species, small mammals and amphibians. Historically,
several species of wildlife inhabiting the watershed were hunted and trapped extensively
(beaver, wolverine, marten, coyote, and deer).
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KEY ISSUES

The key issues which address the main concerns within the watershed are: 1) sustaining
recreation quality and riparian health and 2) sustaining forests that have been altered by
past management practices. These issues were further developed to focus the analysis on
a watershed scale in order to determine the most critical restoration management
opportunities.

Issue 1. Sustaining Recreational Quality and Riparian Health

Background: High recreational demand interfaces with the riparian shorelines and
streamsides of the Cascade Lakes Watershed. Patterns of recreational use are well
established and demand is expected to increase. Many recreational areas are already
denuded of native vegetation. Recreational facilities are deteriorating. Crowding and
increasing recreational dispersed use are expanding the geographic extent of undesirable
social, biological, and physical impacts. Decrease in soil quality, water pollution in high
quality lakes, loss of riparian vegetation cover, diversity and structure, decrease in habitat
effectiveness for wildlife, loss of aquatic species diversity, and decreasing recreational
quality are among the primary undesirable impacts associated with this issue.

Key Question: What level and quality of recreational use can we maintain in
riparian areas and continue to sustain biological and physical resources in the long-
term?

Factors of Concern: Physical

Soils: Fragile, nutrient poor soils of the Three Sisters Wilderness Area are subject
to erosion, compaction, and low productivity. Soil compaction in the high use
riparian areas throughout the watershed is occurring. Slow restorative potential
in high use areas.

Water Quality: Human waste disposal and porous soils have potential to pollute
lakes and streams. Oligotrophic, pristine lakes and streams are sensitive to
water chemistry changes.

Factors of Concern: Biological

Riparian Vegetation: Trampling of vegetation and soil compaction in high use
areas reduces plant diversity, structure and cover. Riparian function reduced.

Riparian Wildlife Habitat: Loss and disturbance of riparian wildlife species.
Riparian function reduced.
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Aquatic Species: Stocking of non-native fish species in lakes and streams has
displaced native fish and may be displacing native amphibians. Riparian function
reduced.

Factors of Concern: Social

Recreation Experience: Crowding in the Three Sisters alpine area and in
developed campgrounds of the Cascades Lakes area is changing the quality of the
recreation experience. Opportunities for isolated recreational experiences are
decreasing in popular areas. Overcrowding is increasing dispersed use patterns in
the watershed, exacerbating riparian effects. Recreational and riparian function
reduced.

Recreation Access: Increasing use on poorly maintained roads in fragile, erosive

soils, providing access to remote areas (road from Todd Lake to Three Creeks
Lakes and the road from Little Cultus Lake to Irish and Taylor Lakes) is creating

resource damage and changing the quality of the dispersed recreation experience in

these areas. Demand for use exceeding carrying capacity of roads and

dispersed sites.

Issue 2. Sustaining Forests That Have Been Altered by Past Management Practices.

Background: High forest stand densities, changing species composition, soil compaction,
and fragmentation of forests are a result of altered disturbance regimes (lack of fire) and
resource extraction. Current vegetative conditions as a result of these management
practices are unstable, less resilient to natural disturbances, and are placing valued wildlife
habitats and plant and animal species at risk. Loss of soil quality, high road densities, loss
of large tree structure, shift in tree species dominance from ponderosa pine to white fir,
loss of forest resilience to natural disturbances (fire, insects, and disease), shift from small
forest openings to large openings in the dry mixed conifer PAG, and a decrease in
effectiveness of wildlife habitat for species associated with late structured forest are
among the undesirable impacts associated with this issue. Loss of long-term site
productivity, inability to sustain forest products over time, and wildfire hazards related to
public safety are undesirable social impacts associated with this issue.

Key Question: What are the root causes of the current unstable conditions within
the forested areas of the watershed and how can we best reduce risk of loss of species
biodiversity, habitat functions, and long-term forest productivity?

Factors of Concern: Physical

Soils: High density roading and mechanical resource extraction has compacted
soils. Reduced long-term productivity forest vegetation.
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Resource Extraction: Resource extraction over soils perched on lava flows has

created long-term soil productivity loss. Reduced long-term productivity forest
vegetation.

Factors of Concern: Biclogical

Forest Structure: Past timber harvests have shifted forest structure from a large

tree dominated landscape to a small tree dominated landscape. Changed forest
function.

Forest Tree Composition: Past timber harvest and fire suppression has shifted
tree species from ponderosa pine and douglas fir in the dry mixed conifer zone to
true fir species. This shift has caused a decreased resistance to insect and disease
outbreaks and a decrease in resistance to stand replacement fire events. Reduced
resilience to forest disturbance events.

Forest Tree Composition: Fire suppression has changed the pattern and size of
forest openings important to the establishment of early seral tree species such as:
whitebark pine, ponderosa pine, western white pine. Reduced biodiversity.

Forest Pattern: Past timber harvest and fire suppression has changed the size
and arrangement of forest openings, resulting in a higher degree of wildlife habitat
fragmentation. Wildlife species dominance is shifting from specialist species to
generalist species. Changed forest habitat function.

Fire: Past fire suppression and resource extraction patterns have changed fire
regimes in the dry mixed conifer and lodgepole pine plant association groups. We
are losing the capability to suppress and control wildfires in these areas. Public
safety and resource protection are diminished. Changed forest disturbance
regime.

Factors of Concern: Social

Scenic Quality: Social expectations for scenic quality may not be achievable in
the mountain pine beetle infected lodgepole pine and mixed conifer stands within
the watershed.

Resource Extraction: Social expectations for resource extraction may conflict
with recreation social expectations and current biological conditions.

Public Safety: High recreational use interfacing with insect and disease problems
pose a hazard tree risk and high fire risk. See "Fire" above.
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CHAPTER II
LANDSCAPE ANALYSIS AND TRENDS

PHYSICAL DOMAIN
GEOLOGY AND CLIMATE

OVERVIEW

The geology and climate of the Cascade Lakes Watershed is characterized by:

A landscape created by volcanism and glaciation.

A grouping of large lakes and many smaller lakes.

A rugged landscape of tall peaks and steep to gentle slopes.
Elevations ranging from 4,400 to 10,358 feet.

Soils derived from volcanic ash, lava, glacial till, and glacial outwash.
Precipitation ranging from about 25 to over 125 inches annually.
Annual precipitation dominated by winter snow.

Warm, dry summers.

Spring-fed streams.

ECOLOGIC SUBSECTIONS

The Cascade Lakes Watershed is part of four ecological subsections: Upper Cascades, Mt.
Bachelor, La Pine Basin, and Stratovolcanoes. The Upper Cascades subsection includes the
volcanic upper slopes of the Cascade Range where glaciers have left a major imprint on the
shape of the land and its soils. Ground moraines and deeply eroded volcanic peaks dominate

the upper regions, and glacial valleys with associated end and lateral moraines dominate the
lower regions.

The Mt. Bachelor subsection includes the post-glacial volcanic cones and lava flows from the
Mt. Bachelor volcanic chain which extends from Mt. Bachelor to small cinder cones on the
east flank of Lookout Mountain. The land is dominated by lava flows with thin, wind
deposited soils.

The La Pine Basin subsection is characterized by thick basin fills of lake and stream deposits.
The La Pine Basin subsection within this watershed has been isolated from the rest of the
subsection by post-glacial volcanism southeast of Crane Prairie. Typical La Pine Basin
deposits north of Crane Prairie have been covered by gently sloping plains of glacial outwash.

The Stratovolcanoes subsection includes a large group of unglaciated shield and

stratovolcanoes east of the Cascade crest. These volcanoes typically have relief of 1,000 to
2,500 feet and range in age from about 15,000 years to more than 800,000 years old.
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Lookout Mountain, Round Mountain, and the post-glacial volcanism southeast of Crane
Prairie are part of this subsection.

GEOLOGY

The Cascade Lakes Watershed is part of the volcanic Cascade Range of Oregon. This -
mountain range has endured a number of Ice Ages during the past 800,000 years. In the
watershed, virtually all landforms, rocks, and soil are the product of volcanism and glaciation.

Most of the Cascade Lakes Watershed is probably less than 200,000 years old and consists of
many overlapping shield volcanoes like Charlton Butte and Sheridan Mountain. Hundreds of
these basaltic shield volcanoes have constructed the present Cascade crest and slopes. The
center of each is usually a cinder cone, their-slopes are lava flows, and sheets of cindery ash
cover their downwind slopes and land beyond. Near the Cascade crest itself are the glacially
eroded remnants of large basaltic cones (Broken Top, Sixbit Point, Elk Mountain, Irish
Mountain, etc.) that once looked similar to Mt. Bachelor. The South Sister has been a major
volcanic center for about 150,000 years. It has erupted a wide range of rocks including lavas,
domes, and ash of basaltic to rhyolitic composition.

The Cascades have endured eight Ice Ages over the last 800,000 years. However, in central
Oregon there is direct evidence for only three (450,000 years, 150,000 years, and 25,000 years
ago). Within the Cascade Lakes Watershed, evidence for only the 25,000 year old glaciation
exists. Each glaciation produced a major, continuous ice sheet in the Cascades from Mt.
Jefferson to south of Crater Lake. The ice caps have greatly eroded the upper elevations of the
Cascades and left ground moraines. By far, the greatest erosion has been done by glaciers on
volcanic peaks and in the valleys below the ice cap. In the Sparks Lake area, the ice was over
1,000 feet thick and was at least 600 feet thick at Cultus Lake. Extensive ridges of moraines
mark the location of the ends of glaciers during the Ice Ages. Below this elevation, lands have
been buried under large fans of sand and gravel from glacial outwash.

Since the last Ice Age, volcanoes have continued to erupt on or near the Cascade crest. The
eruption of the Mt. Bachelor volcanic chain began about 20,000 years ago and ended about
10,000 years ago. Eruption of the Wuksi/Shukash volcanic field southeast of Crane Prairie
probably occurred during this same time span. About 7,600 years ago, the eruption of Mt.
Mazama (Crater Lake) 55 to 70 miles to the south covered the entire watershed with up to 2
feet of ash and pumice. Much later, as the result of two eruptive episodes about 2,000 years
ago, the northern end of the watershed was covered by more than a foot of pumice and ash.
These two eruptive episodes also formed a group of 100 foot thick lava flows and domes on
the south flank of the South Sister.

The generally porous and permeable volcanic and glacial rocks strongly affect how the land

handles water. Large amounts of melting snow and rainfall infiltrate the ground and percolate
downward to perched aquifers and to the regional aquifer. This ground water emerges from a
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host of springs to feed many streams and some lakes. A great deal of ground water continues
to flow eastward to feed springs and to supply water for water wells in other parts of the
Deschutes River Basin. The surface flow of water via the Deschutes River represents only a
- small portion of the precipitation that falls within the watershed (See Appendix A-1, Geology
and Climate). :

CLIMATE

The climate is in general characterized by a precipitation gradient from west to east. Along the
Cascade crest, annual precipitation ranges from about 75 inches in the southern part of the
watershed to over 125 inches near South Sister. The lowest precipitation occurs in the
southeastern part where about 25 inches falls annually. This gradient is due to masses of moist
marine air from the Pacific Ocean that flow eastward over Oregon. The air masses rise, cool,
and lose most of their moisture as they pass over the Cascades. Immediately east, annual
precipitation decreases to less than 20 inches.

About two-thirds of the annual precipitation falls between October and March. Winter storms
bring heavy snowfalls to much of the watershed. A secondary peak of precipitation generally
occurs in May and June due to thunderstorms and upper level low pressure systems. Winter
low temperatures are typically in the teens and low twenties while summer high temperatures
rise into the eighties and nineties. Daytime humidity is generally low in the summer and fall.

The climate includes abundant sunshine and extremes of temperature and precipitation.
Winters are long and relatively cold with considerable cloudiness. Occasionally, Arctic air from
Canada flows through the area and causes temperatures to drop well below zero degrees.
Summer days are usually warm with cool nights and low rainfall. Moist subtropical air often
brings thunderstorms and localized heavy rains.

The Cascade Lakes Watershed has recently emerged from the Little Ice Age, a climate
somewhat cooler and wetter than today. Between 1600 AD. and 1900 AD., glaciers
extended down the slopes of mountain peaks considerably farther in the central Oregon
Cascades. Between 1920 and 1980, all glaciers retreated greatly. Whether or not this retreat
will continue is unknown. The climate-driven ecologic zones in the Cascades have likely all
moved upslope somewhat since about 1920 to accommodate a warmer and drier climate.
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THE SOIL RESOURCE
OVERVIEW

Soil development in the Cascade Lakes Watershed has been influenced by five primary
parent materials located on a variety of volcanic or glacial landforms. The parent
materials include, individually or in combination, glacial outwash, glacial till, igneous
basaltic lava, gravel sized pumice tephra, and fine ash and sand sized pumice tephra.
Pumice and ash tephras were expelled from Mt. Mazama approximately 7,600 years ago
and the Devils Hill and Rock Mesa complex approximately 2,100 years ago.

Landscape position and surrounding landforms within the Cascade Lakes Watershed have
also influenced soil development and vegetative growth. The watershed is an upper end
extension of the La Pine Basin, a large drainage basin that functions as a cold air sink
throughout the year. The eastern edge is bounded by the volcanic formations of the Mt.
Bachelor chain that have created a barrier to the eastward flow of lower level air. The
high peaks of South Sister and Broken Top border the northern end and a moderate
elevation Cascade crest creates the western boundary. These features combine to trap air
flowing in from the west and force it to drain south toward the heart of the La Pine Basin.
As a result, morning surface temperatures are often below freezing, even during the
summer months.

Cold mornings, cryic soil temperature regimes (mean annual temperture between 32 and
46 degrees Fahrenheit), shallow and undeveloped profiles and extreme daily fluctuations in
temperature combine to create a shortened growing season and marginally productive
soils. This is offset only slightly by a moderately high annual precipitation level of 35 to
75 inches in the majority of the watershed and up to 125 inches annually in the northern
portion. Precipitation falls primarily as snow, with occasional spring, summer, and late fall
rains. The importance of canopy cover, surface organic matter, and coarse wood is
heightened to maintain the productivity and offset the limited resiliency of the soils
present.

Five broad soil type groups are classified within the watershed. These groupings reflect
differences in soil characteristics and response to management and vegetation types. The
following lists contain, in parenthesis, the primary Soil Resource Inventory mapping units
found for each type group.

Soil Type Groups:

1) Wet/Riparian (2, 5, 8, WF and XH)

a) High seasonal or year round water table.
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b) Primarily drainage bottoms and wet meadows.
c) Support diverse types of vegetation (forbs/grasses, trees, shrubs).
d) Varable textures and rock fragment amounts.

2) Upland moderate elevation (67, 70, GK)

a) Moderate depths of coarse textured Mazama tephra and/or residual soils
over glacial till, glacial outwash and/or basaltic lavas.

b) Elevation below 6,000 ft/cryic soil temperatures.
¢) Moderate productivity (site class 4 and.S).
3) Forested Lava (11, 14, 65, 74, 76 and LM)
a) Thin layers of Mazama tephra and/or thin residual soils on lava.
b) Matrix of soil accumulations supporting vegetative growth and rock outcrops.
c) Moderate productivity with limitations on reforestation.

4) Alpine Upland (16, 85, MC, HG)

a) Moderate depths of Mazama pumice and ash.
b) Elevation above 6,000 ft/cryic soil temperatures.
¢) Marginal site produétivity.
d) Deep seasonal snowpack.
5) Coarse Pumice Tephra (13, 17 and HF)
a) Marginally weathered (2,100 years old) with fewer mineralized nutrients.
b) Low available water holding capacity.
¢) Marginally low productivity.

d) Generally above 5,000 ft./cryic soil temperatures
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e) Deep seasonal snowpack.

These five major soil type groups correlate roughly with the four landscape areas within
the watershed identified by the team.

HISTORIC CONDITION
The Recreation/Alpine Tephra Landscape Area

The Recreation/Alpine Tephra Landscape Area contains extensive areas of gravel sized

pumice tephra from the Devils Hill and Rock Mesa events. There are also areas of
exposed volcanic rock, moderate accumulations of Mazama tephra, and riparian meadow

soils. Soils were historically low in organic matter content and available water holding

capacity. Surface accumulations of litter and duff were common under the mountain

hemlock plant association groups with lesser amounts in the lodgepole and higher
elevation meadow areas. The meadows at Sparks Lake and along Todd Creek

accumulated and incorporated higher amounts of organic matter into the soil profile.

Overall soil quality outside the meadow areas was very low to low as a result of the gravel

sized pumice substrates and a sub-alpine growing season limited by cold temperatures and

deep snowpacks. Approximately 96% of the landscape area was found to have inherently

low soil quality with 2% in the high category and 2% in surface water.

The Outback Landscape Area

The Outback Landscape Area contains primarily alpine upland soils interspersed with
small amounts of riparian, forested lava and upland soils. The soils historically had very
occasional disturbance from lightning started fires which combined with low
decomposition rates to allow for moderate accumulations of litter and duff on the soil
surface.

Soils consist of moderate depths of pumice and ash from Mt. Mazama over glacial till or
basaltic lavas. The sand sized grains of these soils provided a moderate available water
holding capacity due to the many vessicles within the grains themselves. Organic matter
content within the soil profile was historically low due to the young age of these soils and
the relatively low decomposition rates. Overall soil quality was low to moderate with the
sand sized pumice and ash from Mt. Mazama providing a slightly higher quality than the
coarse pumice soils of the Recreation/Alpine Tephra Landscape Area. Approximately
93% of the landscape area had inherently low soil quality with 3% in the moderate class,
2% in the high class, and 2% in surface water.
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The Recreation/Riparian Landscape Area

The Recreation/Riparian Landscape Area contains primarily upland and riparian soil types
underlain by glacial outwash and/or glacial till. These subsurface layers are relatively
impermeable to water and create lateral subsurface water flows that feed the lakes,
streams, and aquifers of this landscape area. Ash and pumice from Mt. Mazama is the
primary material source of the upper soil horizons.

The upland soils historically contained slightly higher amounts of organic matter in the
profile than the surrounding alpine upland soils due to the higher amounts of vegetative
biomass produced. Fire events were also an occasional disturbance factor in these soils
that moderated accumulations of litter and duff on the surface. Available water holding
capacity and overall soil quality was moderate.

This landscape area contains the greatest extent of riparian meadow soil types of the four
landscape areas. These soils have a comparatively high organic matter content due to the
high amounts of graminoid and forb biomass produced annually on these sites. Historic
fire intervals in these systems is not clear, although the lack of burned material in soil
profiles and relatively wet hydrologic regimes support a limited occurrence of these
events. Overall soil quality of the soils ranged from low to high with 16% low, 34%
moderate, 27% high, and 23% surface water.

The Timber/Forest Products Landscape Area

The Timber/Forest Products Landscape Area contains primarily upland and forested lava
soil types. The upland soils historically had regular disturbance from fire that created low
to moderate accumulations of surface organics. Litter and duff that did accumulate was
stratified at the top of the soil profile with minimal mixing into the mineral soil. Organic
matter content in the profile was also low to moderate. The historic levels of surface and
profile organic content varied by aspect with northerly and easterly aspects accumulating
higher amounts. This is generally reflected in the depths of the A horizons that have
developed in these soils with depths up to five inches on northern aspects and as little as
one half inch on some southern aspects.

Soils had a moderate level of available water holding capacity as a result of the pumice
and ash content from Mt. Mazama and a moderate to high level of productivity due to
moderately deep soil depths and moderate precipitation levels. Overall quality of these
soils was moderate to high.

The forested lava soil types had a less regular disturbance from fire and accumulated
higher amounts of surface organics. Extreme variability in profile depth existed across
these areas. Areas of soil accumulation had moderate levels of organic matter content
that, along with small pores in the lava rock within reach of plant roots, improved the
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available water holding capacity and allowed for vegetative growth. Overall soil quality in
areas of accumulation over a foot in depth was moderate, with shallower profiles having a
low soil quality. Inherent soil quality was calculated to have been 16% in the low
category, 38% in the moderate, and 46% in the high.

CURRENT CONDITION

Managed activities including summer home and resort recreation, camping in developed
and undeveloped areas, day use trail activities, timber harvest, and fuels piling have all
influenced the current condition of soils.

Recreation patterns have occurred since the early 1900's as residents of the Willamette
Valley began to travel to summer homes and resorts adjacent to lakes. The location of
these homes and resorts were generally the same as that of previous camping sites
established by native use, which has focused human recreational activities and their
associated impacts to the soil resource around the primary water bodies.

Concentrated timber harvest and fuel reduction activities began in the 1950's and have
been concentrated in the southern and southeastern sections of the watershed. Harvest
and piling systems used ground based machinery due to the gentle topography.

The Recreation/Alpine Tephra Landscape Area

The Recreation/Alpine Tephra Landscape Area has been managed for year round
recreation in wilderness, developed, and undeveloped settings. Soils have incurred
compaction impacts from a variety of recreational uses associated with trails and access to
riparian areas. When analysed on a percentage basis, approximately 2% of this landscape
area has been detrimentally impacted with 96% of the landscape area currently having soils
in condition class A, 2% in surface water, and 2% in condition classes C or D.

The primary areas of impact are along the Fall Creek trail, Green and Moraine Lakes in
the Three Sisters Wilderness, and Todd Lake; Forest Road 370 and some associated
spurs; camping in undeveloped areas off of the Cascade Lakes Scenic Byway near Sparks,
Devils, and Todd lakes; and the slopes of the developed ski area on Mt. Bachelor.

The primary area of displacement within the watershed are the developed ski slopes of Mt.
Bachelor. Management practices have included summertime ground based logging,
removal of stumps, rocks and coarse wood from the cleared runs, and fine grading of the
runs with heavy machinery. These practices have removed the historic litter and duff layer
creating unstable soil conditions resulting in rill and gully erosion. Annual grading is used
to fill and smooth rills and gullies formed by melting snow water and summer rain
events.Revegetative efforts to stabilize these slopes have had mixed results due to
redistribution of percolation patterns brought on by nudification of surface drainage
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patterns, the loss of the soil A horizon, and high elevation weather. The agency has just
approved an expansion project that will build another chairlift and clear 80 acres of
additional runs within this landscape area.

The Outback Landscape Area

Current management is addresssing impacts from recreational use in the wilderness by
designating camping sites at Moraine and Green Lakes and by promoting an
outreach/education program to inform the public about user impacts. Revegetation of
impacted areas has not been attempted and would be difficult to accomplish due to the
limited growing season and coarse textured soils.

The Outback Landscape Area has also been managed as a recreational area that combines
wilderness, roadless, and mixed trail uses. Overall, less than 1% has incurred detrimental
impacts to the soil resource. These are concentrated in the riparian/upland interface areas
surrounding lakes and streams. Approximately 97% of the landscape area is in condition
class A with the remaining 2% of the area in surface water.

Soils have incurred impacts from recreational uses that include camping, hiking, mountain
biking, horseback riding, and motorized off-road vehicles. The wilderness portion is less
intensively used than that in the Recreation/Alpine Tephra Landscape Area, although use
and its associated impacts to the soil resource are present. The non-wilderness areas
surrounding Charlton and Irish/Taylor lakes have incurred impacts from camping in
undeveloped areas, shoreline recreation, and motorized recreational vehicles. Sanitary
disposal of human waste is not occurring in these areas.

The Recreation/Riparian Landscape Area

The Recreation/Riparian Landscape Area has received the highest amount of recreational
impact of the four landscape areas. Overall, approximately 20% is currently in detrimental
soil classes C and D with the impacts spread between riparian and upland soils.
Approximately 52% of the area was found to be in condition class A, 4% in class B, and
the remaining 24% in surface water.

Road densities were found to be relatively low, with paved, cindered: and natural surface
road densities calculated to be 0.60, 0.41, and 2.0 miles of road per square mile
respectively.

There are numerous streams and water bodies used by wildlife and recreationists. Summer
resorts, developed and undeveloped campgrounds, and designated use trails are located
primarily adjacent to lake, reservoir,and river frontage that has been heavily impacted from

recreational use over the past 70 years. Soils are compacted from trampling and camping
use.
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Two grazing allotments have incurred some impacts on the soil resource. Both have been
grazed since the early 1900's and have slight increases in compaction levels, channelized
streams, and altered hydrologic cycles. Overall soil quality has been reduced slightly from
these impacts.

There are also lands currently proposed for harvest activities. The majority of these
activity areas are located on upland soils although some management has occurred in the
past along Snow Creek, the Deschutes River, and Crane Prairie Reservoir. Soils in areas
with managed harvest activities have resulting impacts from machine harvest and piling
activities.

Surface organic litter and duff has been displaced and mixed in the profile. Forest
monitoring has shown that compaction has occurred on upwards of 30 to 40% of
individual units harvested with ground based equipment. The majority of the riparian soil
types have not had commercial harvest activity within them.

The 1994 Four Corners Fire primarily burned through a lodgepole dry plant community on
upland soils. The soil was impacted to varying degrees over approximately 1,000 acres.
Litter and duff was removed across 50% of the burned area, while only 9% of the soils
were discolored from the fire. The burned area is currently proposed for salvage activity
over snow or frozen ground with a portion to be left to recover on its own.

The Timber/Forest Products Landscape Area

The Timber/Forest Products Landscape Area has had the heaviest impacts to the soil
resource, primarily from harvest and fuel management activities. A large percentage has
been covered by machine traffic with much of it entered at least twice. Approximately
62% currently has soils in detrimental condition classes C or D with 14% in class B and
23% in class A.

The majority of harvest activity has occurred in the last twenty years utilizing harvest
prescriptions ranging from clearcuts to selective thinning. Impacts to the soil resource are
primarily expressed in higher levels of compaction as well as displacement and mixing of
the surface organics and soil A horizon.

Road densities, which are the highest of the four landscape areas at approximately 4.99
miles per square mile, reflect the intensive harvest activity that has occurred over the last
40 years. The road density includes 0.12, 0.77, and 4.1 miles of paved, cindered, and
natural surface roads per square mile.

The forested lava soil areas have incurred a variety of harvest activities on 84% of the

13,364 acres present in this landscape area and/or subsoiling operations are severely
limited or impossible due to the extremely shallow soil depths.
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RESOURCE TRENDS

The trends for the soil resource are primarily in response to vegetative management and
recreational activities.

The Recreation/AlpineTephra Landscape Area

The Recreation/Alpine Tephra Landscape Area has a continuing trend of compacted and
displaced soils associated with recreational uses. Increasing numbers of recreationists
seeking to camp and use trails in the area continue to compact and displace soils adjacent
to riparian, road, and trail corridors. Visible damages to the resources are being
perpetuated by continued intensive use.

The developed ski area on Mt. Bachelor has been approved for expansion. This includes
building a ski lift and clearing 80 acres of additional ski runs in the forested area on the
northwest side of the mountain. Operations will include summertime logging using ground
based machinery.

The impacts being incurred on areas containing coarse pumice tephra are primarily
expressed in vegetative loss and displacement of the minimal organic litter and A horizons
that were historically present. Some compaction is also occurring as a result of trampling.
Soil quality is being moved from an inherently low soil quality toward a very low existing
soil quality with these losses. The resiliency of these soils to the loss of these organic and
mineral components is very low due to the subalpine climate and low organic input and
decomposition rate in these systems. Current impact trends in the Three Sisters
Wilderness are being addressed by designating camping sites around Green and Moraine
Lakes to limit the extent of these impacts.

Similar impacts are continuing to occur on the sandy loam texture soils developing in ash
and pumice tephra from Mt. Mazama. Areas around Todd Lake and the Big Meadow ski
and snowmobile trail systems are incurring trampling and displacement from summer
recreational uses. These soils are slightly more resilient to the loss of organic components
but are less resilient to compaction.

The meadow areas around Sparks Lake and Todd Creek appear to be maintaining healthy
soil conditions due to vegetative growth and the removal of grazing. Some impacts from-
recreation traffic and camping are becoming more apparent.

Infrequent fire occurrence and continued suppression has allowed for organic litter and
duff accumulation under the mountain hemlock, lodgepole wet and mixed conifer wet
plant association groups. Coarse wood is present on the soil surface throughout these
plant association groups as a result of these trends. Overall accumulations of these
materials in the mountain hemlock plant association group appear to be within natural
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levels due to the 60 to 80 year fire intervals and the historically small, patch size character
of fires in these stands. The lodgepole wet and mixed conifer wet plant association groups
may have elevated levels of organic matter build up due to the slightly higher return
frequency of 20 to 30 years (up to 60 to 80 years in some stands) of these plant
association groups.

The Outback Landscape Area

The Outback Landscape Area is also experiencing a trend of compacted and displaced
soils associated with recreational uses. Wilderness lakes have enlargening areas of
devegetated and compacted soils. The Charlton and Irish/Taylor lake areas have
increasing impacts from dispersed recreation activities such as camping, hiking, biking and
off-highway motorized vehicles. Sanitation problems have been identified due to the
increasing use and the lack of proper non—toxlet area waste disposal practices.

Fire suppression has also allowed for continued accumulation of litter and duff in the
forest types. Coarse wood levels on the ground also continue to increase. These
accumulations are currently pushing the upper end of natural levels across this landscape
area.

Overall soil quality remains low with concentrated areas of impact reducing this quality
near water bodies and along road and trail corridors. The climatic factors influencing the
resiliency of these soils are similar to the Recreation/Alpine Tephra Landscape Area
although the deeper profiles and older age of the sand sized Mazama parent material allow
these soils to be slightly more resilient than the gravel sized pumice tephra found here.

The Recreation/Riparian Landscape Area

The Recreation/Riparian Landscape Area has a trend of continued hardening and erosion
of soils from recreational activities along water bodies and travel corridors. Soil quality
has been diminished due to physical trampling and subsequent erosion from campers,
hikers, bikers and off-highway motorized vehicles. Recreational related traffic continues
to increase and will continue to impact the soil resource in areas surrounding
campgrounds, day use trails, and water bodies.

There are also areas that have had their soil quality decreased from past harvest activities.
The inherent soil quality of 3,392 acres has been reduced to a lower existing quality class,
including 2,508 acres reduced from the high category and 934 acres reduced from the
moderate category.

Harvest activities are currently proposed to address insect and disease issues primarily in

areas adjacent to or within riparian soils, many of which have had little or no activities on
them in the past. Logging systems are trending toward winter logging, boom mounted
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machinery or hand felling and cable yarding in these types of areas to lower the impacts to
the soil resource.

The Timber/Forest Products Landscape Area

The Timber/Forest Products Landscape Area has a trend toward declining soil quality.
This landscape area has received the most harvest activity of the entire watershed and the
soils have incurred the greatest impact. Harvest activities continue to utilize ground based
equipment that physically impact the soil resource over 20 to 30% of an individual harvest
unit. Agency efforts have reduced the extent of these impacts over the last five years from
levels that impacted in excess of 30 to 40% of a unit area.

Impacts to the soil resource are in the form of compaction of the soil profile, as well as
displacement and mixing of surface organic cover and the soil A horizon. Coarse wood
levels left behind on many sites are minimal and reduce the sites ability to retain moisture,
provide long-term nutrient input and ameliorate temperature fluctuations.

Approximately 76% of the Timber/Forest Products Landscape Area has been entered at
least once, with much of it entered multiple times. The inherent soil quality of 9,275 acres
has been reduced from management activities, with 9,185 acres reduced from the-high
category to either moderate or low.

RESTORATION PRIORITIES

Soil restoration priorities were developed in this analysis by identifying changes incurred
on inherent soil quality by management activities. The inherent soil quality layer (See
Exhibit 12) was developed using soil profile characteristics and site productivity figures
for a given soil type. An existing soil quality layer (See Exhibit 13) was generated by.
overlaying the inherent soil quality layer with a soil condition class layer (See Exhibit 14)
compiled from a past activity data base, photo interpretation, and ground truthing. Areas
changing from high soil quality to moderate or low were given the highest priority for
restoration. Areas changing from moderate to low, or low to very low, follow in
succession.

The process described above captured primarily soil areas that were degradated by harvest
and/or fuel piling activities. Riparian and adjacent upland areas impacted from
recreational traffic were not all captured or given priorities reflective of the impacts
currently present on the ground. Many of these areas are associated with lakes given
critical restoration priorities and undeveloped camping sites along the Deschutes River and
around Crane Prairie. While these areas were not identified graphically in Exhibit 8, they
have been identified by the team and are described in Chapter II1.
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The Recreation/Alpine Tephra Landscape Area

In the Recreation/Alpine Tephra Landscape Area, the areas along the Fall Creek trail and
around Moraine, Sparks, Todd, and Green Lakes were identified by the team as needing
revegetation and soil restoration work. Forest Road 370 and adjacent meadow areas were
also identified as needing drainage maintenance or barrier installation to limit automobile -
encroachment. Soils on the developed slopes of Mt. Bachelor were field identified as
having degraded soil quality due to the removal of tree stumps, rocks, coarse wood, and
organic litter and duff. Revegetation efforts have been quite variable across the area.

An 8 acre area surrounding the Green Lakes trailhead was identified as having a #2
restoration priority. While this is associated with a short stretch of Fall Creek identified by
the Fisheries Biologist as needing bank stabilization, it is a developed trailhead committed
to parking and access purposes. ’

The remaining 30,419 acres or 98% was identified as restoration priority #4. Impacts to
the soils are relatively low due to the recreational management allocations. The remaining
areas contain surface water.

The Outback Landscape Area

The majority of this landscape area has had little or no impacts to the soil resource.
Impacts incurred by recreational traffic are associated with trails and lake areas in the
Three Sisters Wilderness and the southern most roadless area. Charlton, Irish and Taylor
Lakes were identified as areas needing designated camping sites and rehabilitation of areas
adjacent to or on riparian soils. An area of approximately 3 acres just north of Wire
Meadow was identified as restoration priority #2. Approximately 1,953 acres, located in
various areas of past activities along the eastern edge were identified as restoration
priority #3. The remaining 95% of the landscape area (60,304 acres) was identified as
restoration priority #4.

The Recreation/Riparian Landscape Area

Riparian and adjacent upland areas associated with campgrounds were identified as having
incurred compaction impacts to soils and loss of vegetation. Areas along the Deschutes
River, around Crane Prairie and near Lava and Little Lava Lakes were identified as
needing campsite designation, road closure and rehabilitation of impacted areas proposed
for closure. ‘

Approximately 2% of this landscape area (647 acres) was identified as restoration priority

#1. These acres are located in various harvest units along the southwestern shore of
Crane Prairie on soil type GK and north of Crane Prairie on soil type XH.
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Cascade Lakes Watershed Analysis

SOIL CONDITION TYPES

% Area with Detrimental Impact
B 0-10% (Class A)
B 11-20% (Class B)
B 21-40% (Class C)
1 >40% (Classes C/D)
M >40% (ClassD)

M waterbodies
Streams
A Major Roads

Scale = 1:175000




Approximately 6% (1,861 acres) was identified as restoration priority #2. The majority of
these acres are also in harvest units southwest and north of Crane Prairie.

Approximately 34% (10,549 acres) was identified as restoration priority #3 and 35%
(10,797 acres) was identified as restoration priority #4. The remaining 23% of the
landscape area contains surface water.

The Timber/Forest Products Landscape Area

Approximately 5% (1,873 acres) of this landscape area was identified as restoration

priority #1. These areas are located in harvest units that are primarily on soil types 25, 70,
82 and GK.

Approximately 18% (7,516 acres) was identified as restoration priority #2, again located
in harvest units throughout the area. Soils in these areas have incurred slightly less
damage than the priority #1 areas due to greater resiliency to machine impacts or fewer
impacts incurred from past machine harvests.

Of the remaining acreage, 38% (15,421 acres) was identified as restoration priority #3 and
39% (15,770 acres) was identified as restoration priority #4. The majority of the forested
lava acres fall into these two categories and cannot be rehabilitated with a subsoiler due to
the shallow depths to bedrock. Though this is the case, it should be noted that many of
these acres fall within the dry mixed conifer plant association group that has been
identified as needing vegetative management. While the soil rehabilitation limitations

should not prevent entry into these areas, the methods used for thinning should take this
into account.
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WATER RESOURCES
OVERVIEW

The Cascade Lakes Watershed includes over 100 lakes and ponds, one reservoir, 19
named streams, and many other unnamed springs, seeps, and intermittent channels. The
watershed contains a significant portion of the surface water resources found on the Bend
Ranger District (See Exhibit 15). There is an abundance of spring complexes that form
cool, clear streams. The porous soils, composed of glacial till or of volcanic origins,
absorbs and transfers precipitation subsurface (snow melt and rainwater) providing for
extensive ground water exchange. The surface flow out of the watershed at Crane Prairie
Dam represents only a portion of the precipitation that falls within the basin. Due to the
spring-fed nature, most of the streams exhibit very stable flow regimes throughout the
year.

Precipitation from the high country in the Cascades (over 10,000 feet elevation) forms
streams or becomes groundwater that descends south or east within the watershed with
the decline in elevation toward Crane Prairie Reservoir (elevation 4,445 feet).

The natural lakes were formed predominantly by glacial scouring or lava flows blocking
streams. The trophic status of the lakes are predominantly oligotrophic, with several in
the mesotrophic range, while few are eutrophic. Oligotrophic lakes, being low in
nutrients, ionic concentrations, and high in transparency, are susceptible to changes in
water chemistry and biological productivity from recreational pressure. Although several
lakes receive heavy recreational pressure, water testing has not detected a degradation to
lake water quality from recreational activity, with the exception of Elk Lake, where there
is evidence of bacterial contamination attributed to failing septic systems. The factors that
protect the water quality of the lakes is the high elevation that retards biological growth,
the flushing effect of inlet and outlet streams, and the porous lake bottoms that allow for
rapid exchange of the water volume.

Most 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 deposition.

Many stream reaches are largely unaltered from historic conditions. Some reaches have
been affected in the last 100 years by natural causes, grazing, mechanical channelization,
timber harvest, irrigation withdrawals, recreational activity, road and trail construction,
and the Crane Prairie Reservoir impoundment.

A common threat to the water quality appears to be sewage input from intense dispersed

camping, failing vaulted toilets, and inadequate or failing septic systems. Riparian areas
trampled by recreational users contributes towards introducing additional fine sediments
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into streams. Protection of riparian vegetation is important to the health of aquatic
systems, acting as a filter to sediments and pollutants, providing shade, streambank
stability, large wood recruitment, and nutrient input.

HISTORIC AND CURRENT CONDITIONS BY LANDSCAPE AREA

The Recreation/Alpine Tephra Landscape Area

The Recreation/Alpine Tephra Landscape Area includes the Sparks subwatershed and the
northern section of the Elk subwatershed. Despite the heavy precipitation (up to 125
inches annually), there is limited surface runoff due to the porous soils. The streams have
their origins high up on the flanks of the Cascade mountains or from springs, and descend
southeasterly until reaching the Bachelor lavas, at which lakes were formed. There is no
surface water connection to the Deschutes River, but there is evidence of groundwater
movement from the Sparks-Devils complex downslope toward the Lava Lakes (refer to
Appendix A-1, Geology and Climate).

The streams located within the Recreation/Alpine Tephra Landscape Area include: Crater
Creek, Fall Creek, Goose Creek, Hell Creek, Satan Creek, headwaters of Sink Creek,
Soda Creek, Todd Creek, and Tyee Creek. In addition, there are several other unnamed
perennial and intermittent streams. Crater Creek is a constructed irrigation diversion ditch
that routes water from Soda Creek out of the Cascade Lakes Watershed. Excluding the
ditch and Sink Creek, which flows out of the area into Quinn Creek, there are no other
surface water outlets in the Recreation/Alpha Tephra Landscape Area. The streams either
flow into a lake or submerge into the lava (Todd Creek). The streams are generally low in
turbidity and conductivity and discharge is a combination of springs and snow melt.
Because of the elevation of the subwatersheds, Crater, Soda, Fall, and Goose Creeks are
somewhat susceptible to rain-on-snow events. The porous tephra soils absorb much of
the moisture and limit the increase in flow associated with these events. Thunderstorm
events that occasionally occur in the area do not typically result in sudden large increases
in stream flow. '

The lakes within the area are: Bare, Camelot, Corral, Devils, Junco, North, Middle, and
South Green Lakes, Moraine, Sisters Mirror, Sparks, Todd, and a small unnamed lake
high on Broken Top. The lakes were formed either by glaciation or lava flows. The
elevation ranges from 5,428 feet at Sparks Lake to 8,000 feet at the lake on Broken Top. -

The riparian conditions, floodplain functions, streamflow, water quality, and channel
morphology have been affected by natural processes and from recent past and current
human activities. Past or present human activities include recreation, grazing of livestock,
range improvements, road and trail construction, and water diversions. Vegetative
treatments in the Recreation/Alpha Tephra Landscape Area has historically been limited to
highway corridors, Mt. Bachelor Ski Resort, trailheads, and in the campgrounds.
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Stream water quality is generally high, and except for Soda Creek, all streams are probably
within the historic range of variability. There are no known pollution sources observed
through past or current stream surveys nor any anecdotal information to suggest that the
streams are degraded. Soda Creek flows slightly turbid during high spring runoff periods,
but this occurs for a short period of time and is caused primarily by snowmelt in its
headwaters (wilderness).

There are several trails adjacent to streams and lakes that may contribute small amounts of
fine sediment to the water bodies. Fine sediment are particles less than 1/4 inch in
diameter. Research has shown that there is decreased survival of salmonid eggs and newly
hatched fry when the fine sediment volume exceeds 20% (Meehan, 1991). There is also
decreased habitat for aquatic invertebrates as the interstitial spaces within the gravel
substrate fill in with fine sediment. Stream sediment monitoring on Fall Creek, Soda
Creek, and Goose Creek has revealed fine sediments exceeding 20% in nearly all samples.
The high percentages of fine sediment i probably due to the pumice and ash dominated’
surface soils, and probably not a reflection of land management activities. The damaged
banks of Soda Creek contribute fine sediments, but as the banks revegetate over time with
the cessation of grazing in Sparks Meadows, the trend is for decreased sediment input.

The lakes in general have high quality water and are either oligotrophic or mesotrophic.
Surface water temperatures in most of the lakes are generally cool however, Sparks Lake
can occasionally exceed 70 degrees Fahrenheit. Pollutants in the lakes from motor boat
use is probably insignificant. Although motor boat use is allowable on Devils, Sparks, and
Todd Lake, most watercraft use is non-motorized. The water quality of the lakes are
within the historic range of variability except for perhaps Sparks Lake. The diversion of
water from Soda Creek, and grazing and water diversions within Sparks Meadow has
probably resulted in elevated water temperatures of the lake however, no pre-diversion -
water temperature data is available.

A familiar pattern exists between increased human activity around a lake and an increase in
the production of phytoplankton, zooplankton and on up the food chain. This is referred
to as "cultural eutrophication", and can lead to excessive aquatic 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 nitrogen and phosphorous in a lake, 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 and the tephra dominated soils within this area are very
porous (Johnson, et al 1985).

The wilderness lakes within this area that are most vulnerable to "cultural eutrophication”

are Camelot, the Green Lakes, Moraine Lake, and Sisters Mirror Lake. They are all
popular camping spots for backpackers and attracts day use hikers as well. The Green
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Lakes and Moraine Lake area receives the greatest number of visitations in the entire
Three Sisters Wilderness.

Water chemistry data was collected in 1992 on Moraine and the Green Lakes. Relative to
other high Cascade lakes, the phosphorus concentration was high in North and South
Green, moderately high in Moraine, and moderate in Middle Green (Gibbons 1993).
Nitrate nitrogen was non-detectable in all except for South Green which had 0.05 mg/l.
Middle Green Lake was sampled also in 1982. The phosphorus concentration from that
sample (0.017 mg/l) was slightly higher than the 1992 sample (0.012 mg/1).

Nitrate nitrogen was not tested for. The other elements tested for were reasonably
comparable, although sulfate concentration was elevated in 1992 from what was measured
in 1982, 7.5 mg/l to 0.3 mg/l. The transparency measured with a Secchi disc was greater
in 1992, 26.5 feet, compared to 23.5 feet in 1982. A change in the trophic status cannot
be determined when comparing the data between the years 1982 and 1992. It is important
to note that the variability of water quality measurements could be the result of the time of
year the data was collected, lake water levels and cyclic weather patterns. Also, the high
elevation of the lakes in the wilderness and the corresponding short growing season limits
biological growth. There is no earlier data available. The filamentous blue-green algae,
Anabaen flos-aquae is present, and is of concern because of its potential for creating
blooms and forming toxic conditions for other aquatic life (Gibbons 1993).

Sparks Meadow Area

Sparks Lake is considered oligotrophic (Johnson, et al 1985). The lake has a popular
primitive non-fee campground and is also widely used for camping in undeveloped areas.
The latest water analysis was done in 1982, and the phosphorus concentration was
moderately high at 0.022 mg/l. Although the ski slopes of nearby Mt. Bachelor are salted,
there is no evidence of increased salt content in Sparks Lake. The Na content was
sampled in 1982 and found to be 1.3 mg/l, being within the mid range of all the lakes
analyzed.

Two flood events in 1966 and 1968 significantly altered the channel morphology of Soda
Creek and its tributary Crater Creek. Tons of sediment were deposited in Soda Creek,
Sparks Lake, and the Sparks Lake Meadow. An estimated 10,000 to 20,000 tons ended
up in the meadow from the 1966 flood (Johnson, et al 1985). In years thereafter, peak
flows during the spring left the channel and flowed into the campground access road and
the meadow. To alleviate the flooding, approximately 250 meters of Soda Creek below
the Cascade Lakes Scenic Byway crossing was channelized in the early 1970's. Sediment
from the channelization effort was piled in berms along the stream edge and deposited into
a large pile proximal to the stream. These "structures” are still present. The effect of the
flood and subsequent channelization is reduced channel meander, riparian vegetation, and
available fish habitat. The channel is wider and shallower in this reach than historic
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conditions. Water temperature monitoring indicates that late summer water temperatures
exceed 70° Fahrenheit in Soda Creek in the meadow. This increase in temperature is
probably a result of damage to the riparian vegetation from channelization and grazing and
from upstream diversions. Increased temperatures adversely affects salmonids that use the
creek for rearing.

Grazing of domestic livestock has been another factor influencing the riparian conditions
and channel morphology within the Sparks Lake Meadow. This area has been grazed by
sheep and cattle since the late 1800's, but a regulated allotment was not established until
1931. The current allotment has been rested since the completion of the 1990 grazing
season. A streambank damage survey within the meadow was conducted by Deschutes
National Forest personnel during the 1992 field season. Streambank damage attributed to
grazing (trampling, hoof slide) was 47% on Soda Creek and 6% on Fall Creek. Because
of grazing, undercut banks that provide fish hiding cover have been decreased, and the
channel has become wider and shallower. Grazing is presumed to have reduced the
abundance of willows along the streams. Fecal deposition from cattle is a detriment to
water quality.

Beginning in 1916, efforts were made to divert the flow of Soda Creek to distribute water
throughout the meadow in an attempt to increase forage for cattle. In the late 1950's and
early 1960's, intensive efforts were made at spreading water with the construction of 93
headgates, several check dams, and over 7 miles of ditches. The system is now defunct,
but during high flows some water leaves the main channel and enters these diversion
channels, reducing the flow within the main channel of Soda Creek.

Range "improvements" during the history of the allotment have included the seeding of
exotic grasses and herbicide treatments that has changed the composition of the meadow
vegetation from historic conditions.

A non-fee campground is adjacent to the channelized section of Soda Creek. Because the
campground is near the stream, there are increased opportunities for recreational activity
in the sensitive riparian zone in this area. The vegetation has been slow to recover
because of trampling and the lack of soil in the berms. Recovery of the riparian vegetation
would allow for narrowing and deepening of the channel, increased shade, overhead cover
for fish, increased food source for aquatic invertebrates, and increased habitat for wildlife.

Aquatic macroinvertebrate sampling was completed recently on Soda Creek and Fall
Creek. The invertebrate community was slightly impaired in Fall Creek, and it was
hypothesized that the lack of natural cobbles, high embeddedness (high volume of fine
sediment in the substrate), and winter scour were the limiting factors (Wisseman 1991).
Invertebrate samples on Soda Creek were taken within the channelized section. Analysis
of the samples indicated that the aquatic community was impaired and the channelization
of the stream was thought to be a contributing factor (Wisseman 1991).
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The Crater Creek ditch diverts flow from Crater Creek, a tributary to Soda Creek on the
flanks of Broken Top, and delivers it to the Middle Fork of Tumalo Creek. The water
rights are owned by the Tumalo Irrigation District which withdraws irrigation water from
Tumalo Creek west of Bend. The ditch has been in operation since 1914, and withdraws
approximately 3,000 to 4,000 acre-feet annually (Cartwright, personal communication
1994). The period of operation is from July to October, and the peak withdrawal flow is
near 20 cfs. There are occasional breaches of the ditch, resulting in soil erosion. The
withdrawal can amount to 50% or more of the flow that would be destined for Soda
Creek, reducing available habitat for aquatic species and elevating water temperatures.
Water temperature monitoring on Soda Creek within the meadow has shown that the
maximum diurnal temperatures often exceed 58° Fahrenheit, with a maximum high above
70° Fahrenheit several times during July and August 1994, a water year in which some of
the lowest stream flows in the Deschutes Basin were recorded.

The diversion of flow from Crater Creek (tributary to Soda Creek) also reduces the
volume of Sparks Lake, reducing fish and wildlife habitat and increasing water
temperatures. The amount of water diverted annually is 3 to 4 times greater than the
volume of the lake.

Beginning in 1963, efforts were made to reduce some of the loss of water through the
porous lava substrate at Sparks Lake by constructing a dam that blocked off a major sink
hole, and pouring cement into other leaks and fissures. There is still tremendous water
loss, and during recent drought years, the lake has become quite shallow by late summer,
with a substantial area less than 2 feet deep.

Green Lakes Area

The three Green Lakes are at about 6,500 feet elevation, and Moraine Lake is at 6,450
feet. This is a very popular area for dayhikers, backpackers, and climbers. Middle Green
Lake is the largest at 85 acres, and was considered oligotrophic by Johnson in 1981, but
oligotrophic/mesotrophic by Gibbons, 1993.  Gibbons rated Moraine Lake as
oligotrophic/mesotrophic, and North and South Green Lakes as mesotrophic. The lakes
do have surface water outlets, which provides for cycling of the water volume, and helps
buffer the lakes from nutrient enrichment.

The very popular Green Lakes trail follows Fall Creek from the Cascade Lakes Scenic
Byway to its origin at Middle Green Lake. Frequently, hikers venture off the trail for
views of scenic falls, resulting in soil compaction or downslope soil movement toward the
stream at localized areas. Unbridged crossings of streams also contribute fine sediments.

Heavy recreational use around the lakes in this area also tramples riparian vegetation and

compacts soils. Due to the harsh environment, coarse texture and the low nutrients of the
soils in this area, vegetation is slow to recover.
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Todd Lake Area

Todd Lake is 29 acres and considered mesotrophic (Gibbons, 1993). This lake receives
tremendous day use recreational pressure on a year-round basis. The high elevation,
cycling of the water volume through the outlet, and the input of many small springs helps
_ buffer the degradation of the water quality.

The phosphorus level in Todd Lake is high relative to other high Cascade lakes, but the
concentration was lower in the 1992 sample (0.041 mg/l) than a sample taken in 1982
(0.063 mg/1 - Johnson, et al 1985). Nitrate nitrogen concentrations were not detectable in
the 1992 sample, and not tested for in the 1982 sample. The other water quality
parameters tested for appear similar between the two samples.

The vegetation in the riparian zone along Todd Creek has been trampled and the soils
compacted from recreational use in some areas. Mt. Bachelor Ski Corporation withdraws
water as a backup system for its water supply at the ski resort. Water temperature data
collected in July 1995 showed a range of 52 to 63 degrees Fahrenheit.

Forest Service Road 46-370 provides access to the Todd Lake and upper Tumalo Creek
country. Dispersed camping adjacent to this road has trampled riparian vegetation and
compacted moist soils.

Devils Lake

Devils Lake is a small (19 acres) but popular roadside destination. Unique is its naturally
high concentration of phosphorus (0.094 mg/l in 1992), whose source is probably the
springs that feed the lake. Despite the abundance of this nutrient, there is little
phytoplankton productivity. Nitrate nitrogen was not detectable in the 1992 sample. The
phosphorus concentration was 0.072 mg/1 in the sample taken in 1982. The lake bottom is
known to leak large volumes of water through fissures, resulting in a short retention time,
protecting the water quality, and is the probable answer to the lack of phytoplankton.
While the high phosphorus content sways the lake toward mesotrophy, all other indicators
point to oligotrophic conditions.

The Recreation/Riparian Landscape Area

This landscape area contains some of the most popular and most intensively used
recreation destination points on the Deschutes National Forest. This area is closely
associated with the Cascade Lakes Scenic Byway. Since most of these destination points
are associated with streams, lakes, or reservoirs, there are impacts to the riparian

vegetation and water quality.

The streams within this area include Charlton Creek (partial), Cultus Creek, Cultus River,
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Deer Creek, Deschutes River, Quinn Creek, Quinn River, Sink Creek (partial), and Snow
Creek. There are several other unnamed springs and intermittent channels. The surface
flow in this area is primarily from spring sources. Precipitation from higher elevations is
absorbed into the landscape and emerges at several points in this area.

The lakes within this area are Lava, Cultus, Deer, Elk, Hosmer, Little Cultus, and Little
Lava. Crane Prairie Reservoir is the destination point of all surface flow in the entire
Cascade Lakes Watershed (excluding the Sparks subwatershed, which contributes
groundwater). The natural lakes were formed by either glacial action or lava flows. The
water bodies range in elevation from 4,950 feet at Hosmer to 4,445 feet at Crane Prairie
Reservoir.

Lake water quality monitoring has been conducted on all of the lakes in the
Recreation/Riparian Landscape Area. What stands out in the data is the springs feeding
Lava Lake and Little Lava Lake have high phosphorus values, which are 500% to 120%
respectively, above any of the other natural water bodies in the basin. These mineral rich
springs yield moderate alkalinity values (15 to 18 mg/l) as well. Consequently, Lava Lake,
Little Lava Lake, and Crane Prairie Reservoir, are the most productive fisheries in the
upper basin.

Riparian conditions, floodplain functions, water quality, and channel morphology have
been affected from past and current human activities. Activities impacting water quality
include: recreation, grazing of livestock, range improvements, road and trail construction,
campground and recreation facilities construction, and water impoundment. There has
been timber harvest in the past, but currently, timber harvest is primarily limited to
campground hazard tree removal and small salvage sales.

Elk Lake

Elk Lake is about 405 acres in size and has a maximum depth of 62 feet. The lake is fed
by Elk Creek (an intermittent stream) and numerous springs. Elk Lake has no surface
outlet, but because of the extensive seepage through the porous lake bottom, the lake
water retention time is approximately one year. This fast water retention time buffers the
lake from potential water quality degradation from the development around the lake.

Within the Elk Lake riparian area there are Forest Service developed campgrounds and
day use areas, residence cabins, and the Elk Lake Resort with associated cabins. Residence
cabins on the lake date back to the 1920's. Water quality monitoring conducted in 1969
indicated some evidence of nutrient enrichment and bacterial contamination derived from
improperly functioning sewage facilities. Although most indicators show an oligotrophic
status, there are phytoplankton species present that represent a higher trophic status
(Johnson, et al 1985). These zooplankton species were also present in sampling
completed in 1989 (unknown author, Elk Lake Water Quality Report, 1990). Records of

Chapter II - 23



Elk Lake transparency readings, an indicator of water quality, date back to the early
1940’s. There does not appear to be a decline in transparency over the years. An
inspection of the resort and its cabins by the Deschutes County Environmental Health
Division in 1994 revealed potential sewage facility problems at the resort and its cabins.

Cultus Lake

Cultus Lake is 785 acres, has a maximum depth of 210 feet, and is considered
ultraoligotrophic. The source of its water is from the glacial plain of the west, where the
landscape is scoured to bedrock and the water supply to the lake is similar to distilled
water. Cultus Lake is a big, deep lake with little shoal area, resulting in minimal littoral
area available for primary productivity to occur. This lake is susceptible to nutrient
enrichment because of its purity and naturally low nutrient level. But because of its large
volume, low shoal area, and cycling of its surface waters through transport in the creek, it
has a natural buffer. ' ‘

Cultus Lake is heavily used by recreationists during the summer season and just recently,
the human waste disposal systems have been upgraded. Because of the water purity in
Cultus Lake, this is a excellent candidate for use as a control study lake to monitor and
track the affects of human interaction with lake systems and maintaining healthy aquatic
resources.

Little Cultus Lake

This 156 acre glacially scoured lake is considered oligotrophic, tending toward
mesotrophic (Johnson, et al, 1985). Alkalinity is considerably higher than in many other
lakes (260.6 mg/l measured 8/23/93), providing buffering capacity to acid deposition. The
shoal area is relatively high (40%), providing for primary productivity. The maximum
depth is 55 feet. Perennial and intermittent streams feed the lake on the west end and the
outlet Deer Creek is on the east end. The lakes water retention time is approximately 9
months. There is a primitive campground on the south shore and dispersed camping is
popular around the entire lake. Some areas have experienced trampling of vegetation and
compaction of soils. The main recreational attraction to the lake is trout fishing.

Deer Lake

The trophic status of Deer Lake is oligotrohic/mesotrophic (Gibbons, 1993), and the lake
is low in ionic concentrations. The high shoal area (55%) and shallow depth (26 feet)
provides potential for biological productivity. Despite these characteristics, there are no
aquatic macrophytes present. Alkalinity is extremely low (1.1 mg/l measured 8/27/92).
The inlet and outlet are intermittent. There are no developed sites present but there are
several dispersed camping sites scattered along the perimeter of the lake.
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Hosmer Lake

This 198 acre lake is biologically more productive than most lakes in the Cascade Lakes
Watershed and it is considered mesotrophic. The maximum depth is only 12 feet, and the
average depth 3.2 feet. There are abundant aquatic macrophytes present and several
marshlands along the perimeter of the lake. Alkahmty concentration is very low (6 mg/l
measured on 8/21/81).

Quinn Creek, a spring fed stream, is the only surface inlet to Hosmer Lake. An outlet
exists on the eastern shore that flows for just a short distance before disappearing into the
lava. A small rock dam with a headgate is found at the outlet. The dam has increased the
water level of the lake 1 to 2 feet. The lakes retention time is probably less than 15 days.

There are two developed campgrounds at the lake, and boat-in camping to undeveloped
sites is popular. Canoeing, ﬁshmg, and bird watching are the most popular recreational
activities. Some of the camping in undeveloped sites has resulted in trampling of riparian
vegetation and soils.

Lava Lake

Lava Lake is 368 acres and has a maximum depth of 34 feet. The trophic status is
classified as eutrophic based on phytoplankton sampling (Sweet, 1994), but other
indicators indicate oligotrophic/mesotrophic (Johnson, et al 1985). Shoal area is fairly
high (18%). Alkalinity is considerably higher than most other lakes in the watershed
(388.9 mg/l measured 9/29/93).

Surface inlets are limited to seeps from Wire Meadow on the southwest portion of the
lake. There are springs on the lake bottom, some of which are slightly elevated in
temperature (60° Fahrenheit). These springs may be a natural source of phosphorus, an
important nutrient for the production of phytoplankton and zooplankton. The only
surface outlet is an intermittent channel that flows into Little Lava Lake during high water
years.

A developed campground and resort are on the south shore and camping in undeveloped
areas around the lake is infrequent. The riparian vegetation is limited to the south and
west shores, as the east shore is the lava flow that formed the lake.

Little Lava Lake

Little Lava Lake is similar to Lava Lake in geology, water chemistry, and trophic status.
The shoal area is high (61%), and there are abundant aquatic macrophytes and marshlands.
The lake is considered to be the headwaters of the Deschutes River. The lake is at its
greatest volume in August due to the unique groundwater exchange in the basin.
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Crane Prairie Reservoir

The reservoir was constructed to store irrigation water for the central Oregon agricultural
industry. The initial dam was constructed in 1922, but was enlarged in 1939 to 1940.
Three irrigation districts currently own water rights (Central Oregon, Lone Pine, and
Armnold).

At full pool, the reservoir is about 4,750 acres and has a volume of over 55,000 acre-feet.
The reservoir may undergo a large fluctuation in volume due to irrigation demands. At
the conclusion of the irrigation season in 1994, the reservoir held only 8,000 acre-feet of
water (Gorman, 1995, personal communication). Recent consecutive drought years have
prevented the reservoir from reaching full pool levels. There are no legal requirements for
maintaining a minimum pool volume in Crane Prairie Reservoir (Gorman, 1995, personal
communication). The irrigation districts have become more efficient in recent years
decreasing water demand (Gorman, 1995, personal communication).”

A substantial amount of water leaks through the lava at Crane Prairie Reservoir especially
when the capacity is near full pool. There was an average 4,900 acre/feet of seepage loss
monthly between the years 1941 and 1978. Dikes were constructed in the 1960's on the
east side of the reservoir, preventing stored water from reaching the seep areas, which
alleviated some of this water loss, averaging about 1,700 acre/feet monthly when the
reservoir is near capacity (McCammon, 1981).

The extensive dispersed camping along the shoreline and the heavy recreational pressure
may be sources of non-point water pollution (untreated sewage at dispersed sites, boat gas
and oil). The short retention time within the reservoir may act to flush out some of these
pollutants.

The average depth of Crane Prairie Reservoir is only 11 feet and the maximum depth is
about 20 feet. The trophic status is eutrophic, and algal blooms are common, driving the
pH above 9.

The reservoir is fed by many springs and streams, and is the terminus for all surface water
flow in the Cascade Lakes Watershed. Deschutes River (the outlet of the reservoir), is not
within the watershed, but is affected by management of the reservoir. The Deschutes
River flows for approximately 1.5 miles from the outlet downstream before reaching
Wickiup Reservoir. For irrigation purposes, the natural flow regime within this section
has been altered significantly, from a fairly stable flow to one of high variability.- This
alteration has affected the integrity of the stream channel, water quality, and habitat for
fish and other aquatic species (amphibians, insects, and other invertebrates). Summertime
water temperatures occasionally exceed 80° Fahrenheit, decreasing dissolved oxygen. Low
flows decreases available habitat for aquatic species and may desiccate aquatic plants and
invertebrates within the substrate.
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Most of the tributary streams to Crane Prairie Reservoir are gauged, allowing accurate
and complete documentation of water quantity.

Table II-1 - Cascade Lakes Watershed - Mean Annual Flood, Maximum ngh and
Minimum Low Flows for Tributaries to Crane Prairie Reservior.

Charlton Creek 22 cfs 54 cfs 0
Cultus Creek 125 cfs 336 cfs 0
Cultus River 98 cfs 178 cfs 26 cfs
Deer Creek (est.) 59 cfs 200 cfs 0
Deschutes River 298 cfs 480 cfs 40 cfs
Quinn River 25-35cfs 59 cfs 0

Although permanently inundated now by Crane Prairie Reservoir, Rock Creek has a
constant flow of 16 cfs. There is not a gauging station on Snow Creek but the flow was
measured at 45 cfs during the stream survey in 1989. Snow Creek is spring-fed and has
fairly constant discharge. The Deschutes River above Crane Prairie Reservoir is unique in
that the high flow period is in August, rather than during the spring snow melt typical of
may streams in the Deschutes basin.

The Outback Landscape Area

The Outback Landscape Area contains 58 named lakes ranging from 130 acres to an acre
in size, many unnamed small lakes, ponds, and small perennial and intermittent streams,
the majority of which are in wilderness or roadless areas.

In general, the lakes in the Outback Landscape Area were formed from glacial scour, are
high in transparency, low in nutrients, and are oligotrophic. The lack of surface streams,
which bring in nutrients, is a factor in the oligotrophic nature of these lakes. From a
water chemistry standpoint, the lakes are probably not much different from historic
conditions. Biologically, many of the lakes are different from historic conditions because
of the stocking of fish (See Fisheries and Aquatic Resources Sectlon Effects of Stocking
Fish on Other Aquatic Life).

There are a few small perennial springs, but primarily the channels are small, intermittent,

and largely undisturbed from historic conditions. Road and trail crossings constitute the
only unnatural disturbances.
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Table II-2 - Cascade Lakes Watershed - Outback Lakes

Barbie Lake, No 3 17 Bk 5650
Big Finger Lake 5 15 Bk T19S R7E S33 | 5200
Blaze Lake 2 - T20S R6E S12

Blow Lake 55 29 Bk T19S R8E S06 | 5070
Blowdown Lake 4 - T20S R7E S31 5556
Brahma Lake 12 12 Bk T20S R6E S13 | 5657
Cathy Lake 3 18 Bk T20S R7E S18 | 5570
Charlton Lake 130 74 Bk T21S R6E S23 | 5692
Comma Lake 10 6 Bk T20S R7TE S11 | 4750
Corral Lake, North 8 - T20S R7E S02

Corral Lake, South 1 - T17S R8E S35 | 6240
Dennis Lake 12 42 Bk T20S R6E S01 6299
Desane Lake 2 -- T19S R7E S20 | 5300
Goldeneye Lake 2 20 Bk T19S R7E S23 | 5600
Hanks Lake, East 10 27 Bk,Ct T20S R7E S30 | 5379
Hanks Lake, Middle 15 30 Rb T20S R7E S30 | 5500
Hanks Lake, West 15 13 Bk T20S R7E S30 | 5500
Heather Lake 8 10 Bk T20S R6E S25 5500
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Table II-2 - Cascade Lakes Watershed - Outback Lakes - Continued

Hidden Lake 13 35 Bk T21S R6E S26 | 6198
Irish Lake 28 16 Bk T20S R6E S25 | 5549
Jay Lake 13 10 Bk T20S R7E S29 | 5025
Jezebel Lake 4 - T20S R6E S13

Josephine Lake 3 10 Bk T20S R6E S13 | 6011
Kershaw Lake 5 13 Bk T20S R7E S30 | 5500
Kinnikinnic Lake 2 12 Bk T20S R7E S30 | 5500
Lady Lake 2 15 Bk,Ct T20S R7E S19 1§ 5500
Leech Lake 40 - T19S R7E S33 | 5640
Lemish Lake 14 13 Bk T21S R7E S05 | 5155
Lily Lake 13 44 Bk T21S R6E S12 | 5775
Lindick Lake 8 25 Bk T20S R6E SO01 | 6144
Little Finger Lake 2 -- T19S R7E S33 | 5260
Lodgepole Lake 4 10 Bk T20S R7E S30 | 5500
Lois Lake 4 -- T20S R7E S29

Long Lake 8 9 Bk T19S R7E 8§29 | 5150
Muskrat Lake 10 17 Bk,Rb,Wt | T20S R7E S09 | 4800
Navaho Lake 5 - T20S R7E S20 | 5250
Phantom Lake 6 6 Bk T20S R7E S30 | 5500
Pocket Lake 1 - T20S R7E S18

Puppy Lake 8 13 Bk T19S R7E S21 | 5200
Pygmy Lake 1 12 Bk T20S R6E S24 | 5500
Raft Lake 10 27 Bk T20S R7E S29 | 4379
Riffle Lake 9 - T20S R6E S24

Rock Rim Lake 4 13 Bk T20S R6E S11 | 6034
Senoj Lake 12 - T19S R7E S14 | 5400
Simon Lake 2 10 Bk T20S R7E S19 | 5700
Snowshoe Lake 18 15 Bk T19S R7E S33 | 5040
Snowshoe Lake, Middle | 3 13 Bk T19S R7E S33 | 5000
Snowshoe Lake, Upper 30 8 Bk T19S R7E S28 [ 5060
South Lake 2 - T19S R7E S20 | 5040
Stormy Lake 4 16 Bk T20S R6E S11 | 6045
Strider Lake 4 22 Bk,Rb T20S R7E S29 { 5000
Sundew Lake 5 9 Bk T20S R7E S30 | 5500
Swede Lake 1 10 Bk T20S R7E S30 | 5700
Taylor Lake 34 11 Bk T20S R6E 825 | 5550
Teddy Lake South 17 10 Bk T20S R7E S10 | 4859
Timmy Lake 3 15 Bk T20S R6E §24 | 5500
Tranquil Lake 3 10 Bk T20S R7E S19 | 5700
Winopee Lake 40 43 Br,Rb,Wt T19S R7E S33 | 4951
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The Timber/Forest Products Landscape Area

There are no perennial streams and only one small unnamed fishless lake within this
landscape area. There are a few intermittent and ephemeral channels. Charlton Creek is
the largest channel. These channels are largely undisturbed from historic conditions,
excluding Charlton Creek (See Fisheries and Aquatic Resources Section).

TRENDS

Trends Common to the Recreation/Alpine Tephra, Recreation/Riparian, and
Outback Landscape Areas:

Water bodies are a major attraction to recreationists within these areas. With the growing
recreational demand, there is a trend of increasing trampling of riparian vegetation
associated with the water bodies. Riparian vegetation acts a filter to fine sediments and
pollutants that may potentially enter a water body. Riparian vegetation also provides
shade, streambank and shoreline stability, nutrients, and wildlife habitat.

There is a natural trend for lakes to increase in trophic status as they age. Nutrient input
from human sources can speed this process, known as eutrophication. Within the Cascade
Lakes Watershed, there is no documentation of a trophic status change due to human
influence.

Trends Specific to the Recreation/Alpine-Tephra Landscape Area:

Stream discharge destined for Soda Creek and Sparks Lake continues to be diverted into
the Crater Creek Ditch during the summer months for irrigation demands. The results are
less habitat for aquatic species in both water bodies, elevated water temperatures in Soda
Creek, and possible elevated water temperatures in Sparks Lake. Efforts to plug leaks in
the lake bottom have at least partially offset the loss of water from water withdrawals.

The channelized section of Soda Creek continues to have unnatural sinuosity and channel
morphology, degraded fish habitat, and poor recovery of riparian vegetation Streambank
stability along Soda Creek within Sparks Meadow is improving since 1990 with the
absence of cattle grazing, based on visual observation.

Trends Specific to the Recreation/Riparian Landscape Area:
There is a trend of continued bacterial contamination and nutrient enrichment of Elk Lake
from adjacent septic systems. Water testing has not detected a change in trophic status

despite the enrichment. Seepage of water through the lake bottom allows for a rapid
exchange of the lake volume, buffering the lake from water quality degradation.
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The flow regime at the outlet of Crane Prairie Reservoir continues to be managed to meet

irrigation demands. Water quality and habitat for aquatic species continues to be
degraded.

Trends Specific to the Timber/Forest Products Landscape Area:

Trend of increasing large wood recruitment, shade, and decreased sediment input to
Charlton Creek within the salvage harvest area.
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BIOLOGICAL DOMAIN
VEGETATIVE RESOURCES
OVERVIEW

In many parts of the watershed, forest health has dramatically declined. This decline threatens
ecosystem stability, habitat sustainability and diversity, scenic quality, recreational expenence
and, in some cases, visitor safety. Silvicultural treatment is needed as soon as possible to
reverse this trend and protect these resources at risk.

The dry mixed conifer plant association group is the area needing priority treatment to protect
existing and future resources. There has been a pronounced shift in forest structure, density,
and species composition from the relatively open, contiguous, large tree dominated forest
which existed historically. This historical, relatively stable and fire resistant forest has/is being
replaced by dense, multi-storied forest structures of smaller trees. In addition to forest density
and structural changes, species composition has shifted from being dominated by fire climax
species like ponderosa pine, to predominantly shade tolerant species such as the true firs. The
shift in species composition and size structure has been the result of a combination of fire
suppression activity and selective harvest spanning the past 80 years.

This shift has led to an overall lowering of forest health and increased activity of, and overall
susceptibility to, various insect and disease agents which attack trees of all sizes. In addition,
the mixed conifer dry plant association group is becoming highly susceptible to large
catastrophic wildfires.

Temporarily, habitat for the northern spotted owl and other late-successional species has been
enhanced. In the short-term, shade tolerant tree species are able to achieve a higher canopy
closure that is favored by the owl, as many of the large trees from the historic forest (favored
for nesting and roosting) still remain. In the near future however, it is inevitable that habitat
suitability will DRAMATICALLY DECLINE as forest structure, density and species
compositions change further under the continuing impacts of various insects and diseases. It is
expected that canopy closure will be considerably less; the combined result of root disease,
defoliators, and bark beetles. There will be a steady decline in the fire resistant intolerant
species and large sized trees of both species; the combined result of bark beetles, root diseases,
and regeneration inhibitors. Catastrophic fires, if they occur, will cause a dramatic and
- immediate reduction in overall forested areas. '

Mountain pine beetle attack of the lodgepole pine forests as well as the lodgepole component
of the mixed conifer forests has intensified over the past 5 years. Mortality is high along scenic
corridors and around developed recreation areas such as Cultus Lake and the Cascade Lakes-
Scenic Byway. This mortality is resulting in a progressive loss of scenic quality, and an
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increase in hazard trees both along the scenic highway and in developed recreation areas. If left
untreated, it is expected that this trend will continue in the remaining green trees.

The death of trees due to the mountain pine beetle epidemic has also created a loss of
lodgepole pine connective habitat between the mixed conifer types and the high elevation
mountain hemlock types. The green lodgepole pine provides habitat for the goshawk and great
grey owls and this habitat is decreased as the green trees are killed by the beetle. Dead
lodgepole from the mountain pine beetle activity has provided a large flush of prime
woodpecker habitat over the last few decades. However, as these stands are progressively
attacked and replaced by younger stands, and as the dead trees loose root support and fall
over, it is expected that this woodpecker habitat will dramatically decline.

The majority of the mountain hemlock plant association group has been excluded from
management by Forest Plan direction of Intensive Recreation Management Areas and by
Congressional Withdrawal into wilderness areas. The mountain hemlock has developed
naturally (with the exception of fire suppression) over time. Laminated root rot is a natural
disturbance agent within the hemlock ecosystem.

Vegetation analysis within the watershed focuses on historic, present, future and potential
vegetative patterns.  Forest vegetation patterns (including structure, density, species
composition, and openings) are critical factors in evaluating and predicting the physical,
biological, and social processes taking place. The functioning of most of the processes can be
directly correlated to these elements. The way these processes work will significantly affect the
resource values, outputs, and ecosystem viability. Silvicultural treatments which change these
patterns can restore, enhance, and maintain forest ecosystem health.

Forest succession, i.e. changes in vegetation patterns over time, are the combined result of
climate, disturbance events, seed supplies, and time. Climate and topography remain fairly
constant over time as compared to other processes. Disturbance events include insect attacks,
disease infestation, wind storms, fire, and management activities of humans. Successional
processes are usually typified by invasion of seral species, followed by vertical structure
development to the point where mid and late seral species increase and, in some cases, replace
the earlier seral species. If these structures are left somewhat undisturbed, the establishment of
mid to late seral species will result until another disturbance occurs and sets the process back to
an earlier successional stage.

The pattern and condition of the forest vegetation within the watershed is a key factor of
concern identified by the team. The purpose of this analysis is to critically look at this issue,
identify areas where important resources and habitats are at risk because of vegetative
condition. Once these are identified, treatment opportunities can be explored which protect at
risk resources, habitat function, and restore or improve those which have been damaged.
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ANALYSIS METHODS
Historic Range of Variability: The Standard Reference Point

Our standard reference point for acceptable landscape vegetation patterns was "historic range
of variability" i.e. the range of potential vegetation patterns that could have been produced by
historic (1850-1910) processes.

Seral Stage vs. HRV In order to make relative comparisons of seral stage to HRV,
vegetation was grouped by site potential (denoted by plant association groups (PAG's)),
size/structure, and species composition (if appropriate).

Vegetative plant association groups (PAG's) within the watershed were identified for the
Deschutes National Forest in the Watershed Evaluation and Analysis for Viable Ecosystems
(WEAVE) Guide (1994). The PAG mapping was also based on the Deschutes National Forest
Soil Resource Inventory (SRI) (1976). This inventory identifies the potential vegetative
condition that a particular soil type is capable of supporting. An assumption by the SRI is that
the current vegetative characteristics on the landscape have been developing under climatic
climax regimes and not historic fire climax regimes (See Exhibit 16, Plant Association Groups).
Seven PAG's were identified for the Cascade Lakes Watershed:

1) Dry Mixed Conifer This PAG is 35,490 acres in size. A majority of this PAG falls within
the southeastern area of the watershed. The mixed conifer dry PAG is composed of various
tree species including ponderosa pine (Pinus ponderosa), lodgepole pine (Pinus contorta),
white fir (Abies concolor), douglas fir (Pseudotsuga menziesii var. glauca). Other species also
included but in minor amounts are western white pine (Pinus monticola) and mountain hemlock
(Tsuga mertensiana).

Human management activities have taken place within this PAG since the late 1950's. The
Forest Plan classification for this PAG is' a mix of General Forest, Scenic Views, Old Growth
allocated areas, Wilderess, Osprey and Bald Eagle Management Areas. Most of the land
allocation is within the General Forest Management Area. The Northwest Forest Plan land
allocations are a mix of Matrix and Late-Successional Reserve areas with the majority being
Matrix.

2) Wet Mixed Conifer This PAG is 7,407 acres in size. It is primarily concentrated in the
south-central part of the watershed but there are also portions in the northern sections around
Lava Lake and Elk Lake. The wet mixed conifer PAG is composed of various tree species
including ponderosa pine, lodgepole pine, white fir, and douglas fir. Other species also present
in this PAG but in minor amounts are western white pine and mountain hemlock. Engelmann
spruce (Picea engelmannii) is also found in very small amounts in association with wet
bottomlands. The engelmann spruce bottomlands are a unique feature within the watershed.
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This PAG falls mainly within the Forest Plan allocations of General Forest and Dispersed
Recreation. The Northwest Forest Plan allocations are mainly a mix of Matrix and
Administratively Withdrawn.

3) Dry Lodgepole Pine This PAG is 20,227 acres is size. Lodgepole pine is considered
highly seral and climax throughout central Oregon. This species is very opportunistic and can
be found in pure stands of lodgepole pine and also as a component of the ponderosa pine,
white fir, and mountain hemlock series. The dry lodgepole pine occupies well drained, ashy
soils on low, flat or concave topography. These sites have generally low but variable
productivity based on ash depth, aspect, and other features of the microsite.

This PAG lies within Recreation and General Forest land allocations as 'per the Forest Plan.
The Northwest Forest Plan allocations are a mix of Matrix and Administratively Withdrawn
areas.

4) Wet Lodgepole Pine This PAG is 17,179 acres in size. The wet lodgepole pine occupies
sites with imperfectly drained soils. These sites are very productive, have highly diversified
vegetation, and are very resilient to vegetative treatments.

This PAG lies within the Forest Plan land allocations of General Forest, Scenic Views,
Recreation, and Wilderness. The Northwest Forest Plan allocations are a mix of Matrix and
Administratively Withdrawn areas.

S) Mountain Hemlock This PAG is 69,855 acres in size and occurs primarily along the
Cascade crest and to the northwest of Mt. Bachelor. The mountain hemlock PAG is
composed of various trees species, including mountain hemlock and lodgepole pine, with minor
amounts of western white pine, white bark pine, fir species, and shasta red fir (Abies magnifica

var. shastentisis). Lodgepole pine is the most important seral species within the mountain
hemlock PAG.

Very little management has occurred in this PAG because it falls into Congressionally
Withdrawn (wilderness) land allocations as per the Forest Plan. This PAG is also included
within Administratively Withdrawn areas of the Northwest Forest Plan in addition to
Congressionally Withdrawn allocations.

6) Sparsely Vegetated This PAG is 5,533 acres in size and occurs primarily at high elevations
within the Three Sisters Wilderness and on the top of Mt. Bachelor. It includes areas of rock
and areas with a minor shrub or tree component. Shrubs and trees (mountain hemlock, white
bark pine, subalpine fir) found within this area will be of old age and very stunted in form and
growth (krummbholz) due to extreme weather conditions at the higher elevations.

Most of this PAG lies within Congressionally Withdrawn land use allocations.
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7) Meadow This PAG is 1,302 acres in size with the meadow groups are scattered
throughout the watershed. The meadows are usually associated with lakes and along wet
moist areas and shorelines, and are also found at as high elevations in wet soil types. Most
meadows are concentrated within the Many Lakes Basin and in the Upper Deschutes Drainage.
The Three Sisters Wilderess supports numerous meadows usually found surrounding the
sparsely vegetated areas and rocky areas.

Meadows within the watershed are typically utilized by recreationists while hiking, biking,
snowmobiling, cross country skiing, and horseback riding. Meadows adjacent to lakes are
good viewing places for wildlife species, scenic mountains and provide important habitat
diversity for wildlife species.

Plant association groups are found across the watershed landscape and across the landscape
areas defined for the Cascade Lakes Watershed. The following table (Table II-3) shows the
acre distribution of the various PAG's by landscape area. '

Table II-3 - Cascade Lakes Watershed - Acre Distribution by PAG within Landscape
Areas

LANDSCAPE AREA Recreation Outback Recreation Timber/Forest
PAG Alpine Tephra Riparian Products
Water 671 955 6,969 24

Sparsely Vegetated 4,964 569 0 0

Meadow 508 221 524 49

Lodgepole Pine Dry 3,514 4,322 7,396 4,995
Lodgepole Pine Wet 0 4,700 7293 5,186

Mixed Conifer Dry 513 4,183 4,789 26,005

Mixed Conifer Wet 618 2,732 2,990 1,067
Mountain Hemlock | 20,308 45,707 870 2,970

Utilizing the Ochoco National Forest Viable Ecosystem Management Guide (1994) as a model,
the next step was to classify all existing plant communities that occur within a plant association
group based on size/structure and species composition. There are five size/structure stages
recognized: 1) grass/forb/shrub, 2) seedling/sapling, 3) pole, 4) small trees, 5) medium/large
trees.

The species composition was then used to further subdivide PAG vegetation into three seral

stages: 1) pioneer, 2) mixed, 3) climax. In the pioneer stage, shade intolerant species
dominate. Mixed seral stages are dominated by mid-tolerant trees or by mixtures of shade
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Exhibit 16
Cascade Lakes Watershed Analysis
PLANT ASSOCIATION GROUPS

Lodgepole, dry (20,200 acres)
Lodgepole, wet (17,200 acres)
Mixed Conifer, dry (35,500 acres)
Mixed Conifer, wet (7,400 acres)
Mtn. Hemlock (69,900 acres)
Meadow (1,300 acres)

Sparsely Vegetated (5,700 acres)
WATER (8,600 acres)
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Streams
Major Roads
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tolerant and shade intolerant tree species. Climax seral stages are dominated by shade tolerant

tree species. For purposes of this analysis mixed and climax seral stages were combined
because there was insufficient data to distinguish between mixed and climax.

This site potential/structural/seral classification scheme serves as our model for describing
historic conditions and defining future management opportunities.

Each seral/structural stage is not a uniform condition across the landscape, but varies by
species composition, number of canopy layers, and densities (stocking levels). Limits of each
seral/structural stage were arbitrarily determined. These stages are useful for assessing the
successional progress of a stand and predicting the next plant community to occupy the site.

The existing vegetative condition was mapped and summarized by utilizing data from 1988
Integrated Satellite Imagery (ISAT) and 1991 aerial photography interpretation. (See Exhibit
17, Integrated Satellite Imagery, 1988). ISAT data using size structure and species
composition, and aerial photo interpretation were used to develop the current vegetative
condition for each PAG (See individual PAG Current Condition and HRV Tables II-3 to I-
10). ISAT imagery is useful for landscape level, coarse scale comparisons, and less useful for
site specific vegetative analysis.

Historic vegetative condition was defined at a very coarse scale from 1903 Cascade Forest
Reserve Surveys, 1901-1910 mapping and historical atlas information, and 1882-1884
cadastral maps and notes. Comparisons between current vegetative characteristics and historic
characteristics were also estimated at a coarse level across the landscape. (See Exhibit 18,
Historic Forest, circa 1908, Exhibit 19, Historic Forest, circa 1953, and individual PAG current
condition and HRV Tables II-3 to [I-10 for comparisons).

The dominant natural disturbance agents by PAG within the Cascade Lakes Watershed are
displayed in Table II-4. The time frame from 1850 through 1910 is used to reference natural
conditions prior to European Settlement (WEAVE Document, 1994).

Watershed Overview Patches and Patterns vs. HRV Landscape patterns and patches are
difficult to determine within a historic frame of reference. Suggested patch sizes are based on
historic disturbance processes including fire and insect and disease agents (See Table II-4).
These patches and the resulting pattern they created would be spread across the landscape
within the various vegetative types. The number of patches, the size of the patches, and how
they are situated on the land. These patches were then compared to those existing today, many
of which have been created by harvest activity.
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Table II-4 - Cascade Lakes Watershed - Dominant Historic Disturbance Agents by PAG

Potential Vegetation = Dominant Intensity of Average (Acres) Geomorphic Typical Aspects
PAG Disturbance Disturbance Disturbance or Zone* Elevation
Factors Regime Patch Size Created Range
Water Floods Low 1-100 All except 4,500 ft. + All
Bach//Sher
Meadows Fire Low 1-50 All except 5,200 ft. + All
Bach/Sher
Sparsely Vegetated Fire Low 1-50 Tephra, Crest, 6,000 ft. + All
Bach/Sher
Lodgepole Pine Dry 1) Fire High 50-1,000 Morainal 4,500 ft. + All
2) Insect & Moderate 10-1,000 ’ & Outwash
Disease .
Lodgepole Pine Wet 1) Fire Moderate 50-500 Morainal 4,500 ft. + All
. 2) Insect & Moderate 10-1,000 & Outwash
Disease
Mixed Conifer Dry 1) Fire Moderate 20-300 Morainal, 5,000 ft. + All
2) Insect& Low 1-5 Bach/Sher,
Disease Lookout/Ketch
Mixed Conifer Wet 1) Fire High 100-500 Morainal 5,000 ft. + All
2) Insect&  Moderate 100-500 & Crest
Disease
Mountain Hemlock 1) Fire High 50-150 Tempra, 5,500 ft. + All
2) Insect & Moderate 50-200 Crest,
Disease Bach/Sher

* Reference Geology and Climate Section
Low severity disturbance regime: 1-25 year return interval, 0-20% tree mortality

Moderate severity disturbance regime: 26-100 year return interval, 26-70% tree mortality
High severity disturbance regime: >100 year return interval, >70% tree mortality
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Exhibit 17
Cascade Lakes Watershed Analysis

INTEGRATED SATELLITE IMAGERY
OF EXISTING VEGETATION, 1988
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Exhibit 18
Cascade Lakes Watershed Analysis
HISTORIC FOREST, circa 1908

ALPINE TYPE
NEW BURNS - IMMATURE

NO YELLOW PINE:
Lodgepole 80%6-100%

TRANSITION:
5%-50% Yellow Pine

YELLOW PINE 509%-100%
GRASS, SAGE, JUNIPER
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WATER
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Exhibit 19
Cascade Lakes Watershed Analysis
| HISTORIC FOREST, circa 1953

PICO (41,500 acres)
PIPO (30,500 acres)
PSME (7300 acres)
TSME (65,000 acres)
ABLA (11,000 acres)
PIEN (1200 acres)
PIMO (750 acres)
PISI (600 acres)
GRASS (1300 acres)
OPEN (1300 acres)
ROCK (5300 acres)
WATER (6300 acres)
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RESULTS, TRENDS AND RECOMMENDATIONS
Watershed Overview...Harvest Activity

Harvest activity within the watershed has been concentrated within the mixed conifer dry plant
association group' and has been focused within the Forest Products Landscape Area of the
PAG (See Exhibit 20, Timber Harvest Units). The Forest Products Landscape Area overlays
the Snow, Charlton, Headwaters, Lava and Cultus subwatersheds (Table II-5). Less than 600
acres have been harvested within the Lava subwatershed and approximately 800 acres have
been harvested within the Cultus subwatershed. Harvesting is suspected to have begun as early
as the 1930's. Available records show broad area selection and salvage harvesting occurring in
the 1950's through the 1960's. Stands were re-entered in the 1970's through the 1990's with
some areas receiving an additional 1 to 3 treatments. Cumulative effects of this intensive
harvesting on these soil types include compaction over large areas, loss of long-term site
productivity, and possible loss of rooting depth. These factors will affect the ability of the site
to naturally regenerate itself. Artificial regeneration may also be difficult for re-establishing a
new stand (See Soil Resource Section).

Table II-S - Cascade Lakes Watershed - Acres Harvested by Prescription within the
Snow, Chariton, Headwaters, Lava, and Cultus Subwatersheds

Early 1970’s to Present:

Prescription Total Acres Comments

HPR 16,596 Partial Removal

HSV, HCU 1,722 Salvage, Cull, Blow Down
HSH 6,323 Shelterwood

HCC 2,133 Clearcut

HFR 6,812 Final Removal

HTH 2,383 Commercial Thinning
HOR 829 . Overstory Removal

HSL 382 UEAM Selection Cut
HSP 57 BEMA - LP Only Harvest
HCP 364 Harvest Crop Tree Protection
TOTAL: 37,601
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Mid 1950's to Mid 1960's:

Prescription Total Acres Comments

Salvage 39,694 Broad Area Salvage

Clearcuts _ 920 Includes Right of Way Acres

Selection 27,738 : Large Area (2000 - 4000 acre size), 75%-80%
volume removed is PP

TOTAL: 68,352

* Note: There is a data gap from the mid 1960's to the early 1970's for harvest information.
Acres by harvest activities are higher than those shown.

Watershed Overview Canopy Closure vs HRV Canopy cover and closure has most likely
increased over historic levels due to fire suppression in some areas and possibly decreased in
other areas due to management activities. For example, within some parts of the mixed conifer
PAG's canopy cover and closure have increased as the shade tolerant species have grown in
due to lack of frequent ground fires. Yet in other areas, high harvest activity levels have
resulted in a significant reduction in canopy cover. The fir areas on buttes and mountains were
probably as dense as they are today unless management activities have reduced the stocking
level. The lodgepole pine areas have denser canopies than historically due to lack of fires that
would have created large open areas. The mountain hemlock areas are moving towards a
more 'climax' seral stage indicating increased canopy cover and closure over time.

VEGETATION PATTERNS VS HRY (7 PAGs, Trends, & Recommendations)
1) Dry Mixed Conifer PAG
Historic Vegetation Patterns and Disturbance Processes

Historic vegetation patterns were shaped by the frequent fire activity which characterize this
PAG. Most stands were open in appearance (canopy cover of 40% or less) and were
dominated by ponderosa pine and only reached a true mixed confer composition on higher
elevation buttes and north facing slopes receiving more precipitation. Cascade Reserve Forest
Survey notes of 1903 describe this PAG with heavy yellow pine and minor amounts of
lodgepole pine of no commercial value. Other species were noted such as mountain hemlock.
The entire area appears to have been forested with contiguous stands. In some areas,
huckleberry, laurel, manzanita, willow and alder were noted. Survey notes did mention large
areas of fire scarred trees. The Cultus Mountain (Saddle Mountain in the survey notes) area
was noted for having a scattering of large ponderosa pine trees on its east side and also
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Exhibit 20
Cascade Lakes Watershed Analysis
TIMBER HARVEST UNITS

B Harvest Activities, 1964 - 1994

B waterbodies
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mentions a large fire that covered almost one half of the township and range. Spruce, heavy
pine and chaparral are noted on Cultus Mountain from a cadastral survey in 1882-1884.

Frequent, low intensity fires kept the forest open so that it was less likely to burn intensely even
under severe weather (Agee, 1993). As the low intensity fires burned they removed understory
ladder fuels and consumed debris on the forest floor. Fires that occurred after an extended
fire-free period would generally have been more intense and consumed more trees and forest
floor debris (fuels) while creating patches or openings where 70 to 80% of the overstory trees
were killed by the fire. These openings would vary in size based on weather, fuel and
vegetation at the time of the fire.

Present Vegetation Patterns, Processes, and Trends

Vegetation pattems of the dry mixed conifer PAG is significantly outside the historic range of
variation in terms of seral stage, canopy closure and patch size and distribution. Departures
from HRV by this PAG are probably the most dramatic of any of the seven PAG's.

Medium/Large tree dominated early seral stages fall consistently below the amount expected
given historic processes (Table II-6). It also falls outside this HRV for small diameter mixed
and climax seral stage. This shift is primarily the result of a combination of fire suppression and
selection harvesting. '

Table II-6 - Cascade Lakes Watershed - Mixed Conifer Dry Current and Historic Size
and Structure

Mixed Conifer Dry Total Acres: 35,507

Size/Structure/Class Year/Time Frame = Pioneer Mixed & Climax

Acres: Percent; Acres: Percent:

Grass/Forb/Shrub 1991 0 0 — —

Historic 355-2,486 1-7 — —
Seed/Sapling 1991 2,841 8 1,775 5
0-4.9" Historic 701-5,326 2-15 355-3,551 1-10
Pole 1991 4,616 13 1,420 4 —
5-8.9" Historic 1,775-7,456 5-21 710-5,236 2-15
Small 1991 2,840 * 8* 13,848* 39%
9-20.9" Historic 4,261-14,203  12-40 2,130-10,652 6-30
Medium/Large 19910 0* 0* 8,167 23
21+ Historic 5,326-14913 1542 1,775-9,915 5-28
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This is causing the relatively open large tree dominated historical forest, to be replaced by
dense, multi-storied forest structures dominated by smaller trees. In addition to density and
structural changes, species composition has shifted from being dominated by fire climax species
of ponderosa pine, to predominantly shade tolerant ture fir species. This shift has caused an
increase in overall canopy cover over what occurred historically. Today, much of the canopy is
over 70%.

The shift in structure, density and species composition has lead to an overall increase in overall
susceptibility to various insect and disease agents. For example, the proliferation of host type
as well as the selection cutting has provided a large food base for the root decay fungus,
Armillaria ostoye. As a result, the root disease is spreading rapidly and is able to successfully
attack and kill live trees (even those like pine which are somewhat resistant) more readily than
it could have under historic conditions.

The increased densities are also causing increased susceptibility to bark beetle attack. Large
pines are highly susceptible to attack by western pine beetle in overstocked conditions such as
these. Lodgepole pine is also highly susceptible to attack by mountain pine beetle. Mountain
pine beetle attack of the lodgepole component of this plant association (as well as other
associations) has been occurring increasing intensity over the past five years around the Cultus
Lake area. Attacks around Lava Lake, Elk Lake and Hosmer Lake have been reported as
increasing over the last several years (See Exhibit 21, Mountain Pine Beetle Activity, 1990-
1995). True fir is susceptible to attack by fir engraver and defoliators.

The present structural character of the stands has, in many cases, enhanced the ability of
western dwarf mistletoe to spread and intensify. For example, in the southeastern portion of
the watershed, near lookout mountain, are mistletoe infected ponderosa pine shelterwoods that
support fully stocked understories of young ponderosa pine. These infected overstories and
infected trees surrounding the shelterwoods have been and will continue to contribute to the
infection of the new plantation growing in. This is not likely to have existed historically and is a
condition created by human management activities. If mistletoe infested trees are allowed to
remain in the overstory above plantations, then conditions will be created that would not have
occurred historically. .

More harvest activity has occurred in this PAG than in any other in the watershed. Not only
has the harvesting contributed to dramatic shifts in structure density and species composition, it
has also contributed to the dramatic departure in stand size and openings. What was described
by the Cascade Forest Survey as fairly contiguous stands of fire climax pine dotted with 1/2 to
20 acre openings, is now a highly fragmented landscape with regularly spaced openings
generally ranging from 20 to 40 acres in size. (See Exhibit 22 (a-d), Landscape Fragmentation
from Past Harvest Activities, 1964-1994).
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Exhibit 21
Cascade Lakes Watershed Analysis

MOUNTAIN PINE BEETLE ACTIVITY
1990 - 1995

] Area of Mountain
Pine Beetle Activity

Plant Association Groups:
Lodgepole, dry (20,200 acres)
Lodgepole, wet (17,200 acres)
Mixed Conifer, dry (35,500 acres)
Mixed Conifer, wet (7,400 acres)
Mtn. Hemlock (69,900 acres)
Meadow (1,300 acres)

Sparsely Vegetated (5,700 acres)
WATER (8,600 acres)
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Exhibit 22-A
Cascade Lakes Watershed Analysis
FRAGMENTATION BASED ON Top

MANAGEMENT ACTIVITIES

B Salvage Activities, 1964-1994
(1720 acres)
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South Sister

Exhibit 22-B
Cascade Lakes Watershed Analysis

FRAGMENTATION BASED ON
MANAGEMENT ACTIVITIES

M Clearcut Activities and Final Removal,
1964-1994 (9250 acres)
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Exhibit 22-C
Cascade Lakes Watershed Analysis

FRAGMENTATION BASED ON
MANAGEMENT ACTIVITIES

B Sglection Activities, 1964-1994
(24,530 acres)
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Exhibit 22-D
Cascade Lakes Watershed Analysis
FRAGMENTATION BASED ON Top
MANAGEMENT ACTIVITIES

M Commercial Thin Activities, 1964-1994
(2326 acres)
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This fragmentation of the landscape has created a combination of problems that need
restoration and mitigation if we are to sustain a viable ecosystem into the future. It has
compromised wildlife corridors (See Wildlife Resource Section). Soil compaction and long-
term site productivity have also been compromised in some areas and need restoration and
rehabilitation treatments. Forest vegetation in non-harvest areas and within the understory of
some harvested areas has become very dense and overstocked creating conditions favorable for
insect outbreaks. Fire exclusion and management practices has alllowed less fire-resistant
species such as lodgepole pine and true firs to become established within the mixed conifer
areas and has lead to the development of complex fuel beds as these areas become dense and
mortality begins to occur. Fires, when they do occur, will most likely be stand replacing fires
such as the Pringle and Labor Fires of 1995. The mixed conifer dry plant association group is
now more susceptible to large catastrophic wildfires than it was historically (See Fire
Processes/Fuels Resource Section).

This shift has TEMPORARILY enhanced habitat for the northern spotted owl and other late-
successional species from historic levels of suitability. In the short-term, shade tolerant tree
species are able to achieve the higher canopy closure that is favored by the owl, as many of the
large trees from the historic forest (favored for nesting and roosting) still remain. In the near
future however, it is inevitable that habitat suitability will DRAMATICALLY DECLINE as
forest vegetation patterns continue to change under the continuing impacts of various insects
and diseases. It is expected that canopy closure will be considerably less, the combined result
of root disease, defoliators and bark beetles. There will be a dramatic decrease in the number
of large trees (both seral and climax), the combined result of bark beetles, mistletoes and root
disease. These agents will also inhibit the ability of the forest to regenerate and grow future big

trees. Catastrophic fires will, if they occur, cause a dramatic and immediate reduction in overall
forest area.

Summary of Trends (C-Causes, EP-Environmental Processes, RA-Resources Affected)

1) Change in forest species composition, structure and canopy closure from predominately
ponderosa pine (historic) to a mix of true firs and some ponderosa, western white pine and
douglas fir (current).

C - fire exclusion, selective harvesting practices, lack of stocking level control, drought.
EP - natural succession, nutrient cycling, historic fire regimes, altered insect and disease
cycles. :

RA - large seral tree species such as ponderosa pine, loss of fire climax habitat, loss of
stand resiliency and ability to maintain and recover from disturbance events, loss of wildlife
habitat/species due to fragmentation and road densities, loss of economic benefits related to
large diameter trees.

2) Overall decrease in forest health resulting from insect and disease infestations.

C - shift in forest structure and densities due to natural succession, fire exclusion and
selective logging.
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EP - natural succession processes, fire control.

RA - loss of big game habitat, loss of goshawk nesting habitat, loss of fur bearer habitat,
loss of healthy lodgepole pine forests, loss of recreation facilities located within lodgepole
pine forests, short-term increase in cavity nester habitat yet long-term loss of cavity nester
habitat, increased recruitment of down woody material into streams, scenic quality along
Cascade Lakes Scenic Byway.

Recommendations

Reintroduce fire into the ecosystem to maintain a more historic disturbance regime. This will
help to perpetuate and maintain the large ponderosa pine tree character and associated
structural characteristics.

Reduce stocking levels through thinnings from below in overstocked stands to retain the large
tree character, thereby reducing tree competition and allowing for more nutrients and water to
be concentrated on a smaller number of trees. This will help the stands to more become more
healthy, vigorous and be better able to withstand insect and disease attacks, climatic drought
conditions, stand replacement fires, and other environmental stresses.

Manage the understories through precommercial thinnings for preferred species composition
(moving towards historic species composition), desired stocking levels, and desired large tree
structure in pioneer seral stages.

Assess the opportunity to implement broad scale, large area treatments that are designed to
meet various objectives, allow for a variety of treatments, and then leave the area for 30 years
before re-entering with the next treatment activities. The exception would be to re-enter in the
case of catastrophic fire events. Allow time for the proper planning of these types of broad
scale treatments.

Within the armillaria disease areas some management options are available such as; 1) maintain
and/or increase host vigor by seeding of preferred tree species, minimizing practices that lead to
poor root development, 2) manage for disease tolerant species on mixed conifer sites, 3)
minimize site disturbance during harvesting and avoid injuring host trees, 4) avoid frequent
salvage entries, 5) sanitation thinning in pole and small size stands with less than 25% of the
area infested and remove infested trees, 6) consider early final harvest and stump removal in
pole and small size timber with more than 25% of the area infested and reforest with disease
tolerant species, 7) remove large stumps thereby reducing the inoculum and regenerate with
disease tolerant species. ‘

Remove mistletoe infected overstory ponderosa pine trees within old shelterwood and seed
tree plantations, and the area surrounding the plantations. The infected overstory needs to be
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treated now by removal, pruning, or blasting (if deficit in snags) to allow for a healthy new
stand of ponderosa pine to grow into the future.

Create openings and regenerate with ponderosa pine, rust resistant western white pine, and
douglas fir to sustain and retain these historic species and their historic ranges across the
landscape.

S) Mixed Conifer Wet PAG
Historic Vegetation Patterns and Disturbance Processes

Historically, mature stands within this PAG were primarily composed of early seral species of
ponderosa pine mixed with climax species of fir and spruce. The 1882-1884 cadastral notes
indicate heavy spruce, fir, and pine with understories of chaparral for the PAG areas southwest
of Little Cultus Lake. The PAG areas in the northern portion of the watershed indicate heavy
fir and pine with some spruce and hemlock. Small pines, buckbrush and good pinegrass were
noted in the understory. The 1903 Cascade Forest Reserve notes mention the area southwest
of Little Cultus Lake as mostly yellow pine of which only about 1/4 is of good quality the rest
being rough and scrubby. Brush species mentioned were laurel, willow, and huckleberry. The
Reserve notes mention scrubby lodgepole pine and hemlock, and scattered bodies of good
quality yellow pine in the northern area of this PAG. The volume summaries also include
"Lovely Fir" but makes no mention as to what species "Lovely Fir" was. The understory
species noted include willow, buckbrush, and small lodgepole pines.

Historic fire regimes within the mixed conifer wet PAG are fairly complex and include both low
and high intensity fires. The usual disturbance scenario involved approximately 30% of the
stand being removed every 60 years either by fire or insects. Fires created small or large
patches depending on the vegetation and weather conditions. Under severe weather
conditions, fires created large patches (250 to 500 acres) on the landscape. Intermediate and
low intensity fires separated the stand replacing ones, dividing the large patches into smatler

patches, and thinning according to tree density. This tended to result in a clumpy, uneven-aged
structure.

Present Vegetation Patterns, Processes, and Trends
The mixed conifer wet PAG is outside its HRV in two classifications; the small diameter

pioneer and mixed/climax seral stages (Table II-7). ' This PAG has received minimal harvest

activities and has structurally developed over time in response to fire exclusion and other
natural processes.
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Table II-7 - Cascade Lakes Watershed - Mixed Conifer Wet Current and Historic Size
and Structure

Mixed Conifer Wet Total Acres: 7,406
Size/Structure Year Pioneer Mixed & Climax
Class Time Frame Acres Percent  Acres Percent
Grass/Forb/Shrub 1991 _ _ _ _

Historic
Seed/Sapling 1991 0 0 0 0
0-4.9" Historic 0-1,481 0-20 0-1,852 0-25
Pole 1991 370 5 1,333 18
5-8.9" Historic 222-1481  3-20 370-2,222 5-30
Small 1991 1,259% 17* 3,111* 42%
9-20.9" Historic 0-815 0-11 740-2,370 10-32
Medium/Large 1991 0 0 1,333 18
21+ Historic 0-815 0-11 592-2,074 8-28

Current forest species composition and size/structure is much the same as the mixed conifer
dry PAG. Site productivity is a little better and will allow both for higher densities and a
greater proportion of fir species to be present and supported across the PAG landscape. It
appears that there are no large scale or epidemic insect and disease problems associated with
this PAG at this point in time. The moister soil conditions of this PAG have probably allowed
the vegetation to remain in a healthier condition than surrounding areas and thus be more
resilient to withstanding epidemic problems to date. The potential for these disease to become
major problems does exits though. Insects to be aware of include the western spruce budworm
(Choristoneura occidentalis) and douglas fir bark beetle (Dendroctonus pseudotsugae) which
will affect the true firs and the douglas firs, the mountain pine beetle in lodgepole pine and the
western pine beetle (D. brevicomis).

The exclusion of natural fire processes from these stands over the past 80 years or more has
contributed both to this increase of mixed/climax seral species and larger size structure and to
the development of complex fuel beds as tree and brush mortality increase. Fire exclusion has
allowed non-fire resistant species such as lodgepole pine and true firs to become established
within these mixed conifer areas.
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Summary of Trends

Note: Severity of trends within the mixed conifer wet PAG is not as extreme as within the
mixed conifer dry PAG.

1) Change in forest species composition, structure and canopy closure from predominately
ponderosa pine (historic) to a mix of true firs and some ponderosa, western white pine and
douglas fir (current).

C - fire exclusion, selective harvesting practices, lack of stocking level control, drought.
EP - natural succession, nutrient cycling, historic fire regimes, altered insect and disease
cycles.

RA - large seral tree species such as ponderosa pine, loss of fire climax habitat, loss of
stand resiliency and ability to maintain and recover from disturbance events, loss of wildlife

habitat/species due to fragmentation and road densmes loss of economic benefits related to
large diameter trees.

2) Overall decrease in forest health resulting from insect and disease infestations.
C - shift in forest structure and densities due to natural succession, fire exclusion and
selective logging.
EP - natural succession processes, fire control.
RA - loss of big game habitat, loss of goshawk nesting habitat, loss of fur bearer habitat,
loss of healthy lodgepole pine forests, loss of recreation facilities located within lodgepole
pine forests, short-term increase in cavity nester habitat yet long-term loss of cavity nester

habitat, increased recruitment of down woody material into streams, scenic quality along
Cascade Lakes Scenic Byway.

Recommendations

Treat areas of disease problems with the most current management practices known that will
reduce the spread of the diseases. Site specific analysis is needed for implementation.

Re-introduce fire into the ecosystem to maintain a more historic disturbance regime. This will

help to perpetuate and maintain the large ponderosa pine tree character and associated
structural characteristics.

Reduce stocking levels through thinnings from below in overstocked stands to retain the large
tree character, thereby reducing tree competition and allowing for more nutrients and water to
be concentrated on a smaller number of trees. This will help the stands to more become more
healthy, vigorous and be better able to withstand insect and disease attacks, climatic drought
conditions, stand replacement fires, and other environmental stresses.

Chapter II - 47



Manage the understories through precommercial thinnings for preferred species composition
(moving towards historic species composition), desired stocking levels, and desired large tree
structure in pioneer seral stages.

Assess the opportunity to implement broad scale, large area treatments that are designed to
meet various objectives, allow for a variety of treatments, and then leave the area for 30 years
before re-entering with the next treatment activities. The exception would be to re-enter in the
case of catastrophic fire events. Allow time for the proper planning of these types of broad
scale treatments.

Create openings and regenerate with ponderosa pine, rust resistant western white pine, and
douglas fir to sustain and retain these historic species and their historic ranges across the
landscape. '

3) Dry Lodgepole PAG
Historic Vegetation Patterns and Disturbance Processes

Historically, the lodgepole pine areas were a mix of open land recently disturbed by fire, areas
of regenerating lodgepole, areas of pole sized trees, of mature trees, as well as areas of
susceptible stands undergoing mountain pine beetle attack. Very few lodgepole pine would
have achieved large size diameters, the exception being those trees growing on better sites.
Within these constraints there was a great range of possible seral condition distribution,
depending on beetle activity, and fire. Fire regimes varied slightly based on site. Most fires
historically were the result of lightning strikes on the buttes where large trees were hit and then
climatic conditions drove the fires downslope off the buttes into the lodgepole pine (Hopkins,
1995). Stand replacing fires of variable size appear to be the main resulting fire pattern in the
area. This pattern suggests that while fires were small, large fires occurred at 20 to 30 year
intervals and affected 50 to 1000 acres. These fires usually affected greater than 70% of the
basal area (Refer to Fire Processes/Fuels Resource Section).

Lodgepole pine dwarf mistletoe (Arceuthobium americanum) was also an important agent
which affected vegetation pattern in the historic forest reducing growth and inducing mortality.
Dwarf mistletoe probably contributed to habitat diversity by providing small openings in the
relative "sameness" of the lodgepole pine forest. The witches brooms and dead trees in
mistletoe centers were probably a cause of extremely hot burns, again, creating variety on the
landscape.

Presént Vegetation Patterns, Processes, and Trends

The present vegetation patterns of this PAG are probably not outside the range of historic
variation (Table II-8). While we will expect to see a significant shift in seral distribution from
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mature trees to small trees because of the current outbreak, this expected change will still be
within historic range.

Table II-8 - Cascade Lakes Watershed - Lodgepole Pine Dry Current and Historic Size
and Structure

Lodgepole Pine Dry Total Acres: 20,229

Size/Structure/Class Year/Time Frame Pioneer, Mixed, Climax

Acres Percent
Grass/Fort/Shrub 1991 1,416 7
Historic 0-12,137 0-60

Seed/Sapling 1991 4,450 22
0-4.9" Historic 0-10,115 0-50
Pole 1991 4,248 21
5-8.9" Historic 2,022-16,183  10-80
Small 1991 10,115 50
9-20.9" Historic 2,002-12,137 10-60
Medium/Large 1991 0 0

- 214" Historic 0+ o+

Note: Not reflected within the above table are the number of acres that have been affected by

the mountain pine beetle. An estimate would be approximately 40% of the total acreage of this
PAG.

At least half of the lodgepole pine within the watershed is structurally composed of mature
stands (9 to 20.9 inch diameter class trees). Within this size class, the lodgepole does show
variability with trees at the upper end of the range found on better sites, such as within riparian
areas. A majority of the lodgepole within this class however, is probably found at the lower end
of the small diameter range.

Much of the larger size lodgepole stands (small sawtimber size on table is dense and either is/or
will be undergoing dramatic change in the near future. This overstocked condition is very
conducive to epidemic outbreaks of the mountain pine beetle (Dendroctonus ponderosae). At
present, mountain pine beetle activity is heavy in the southern half of the PAG over the past 5
years (See Exhibit 21). We expect that stands at risk or under present attack will be
dramatically altered over the next decade. Since mountain pine beetle attacks in lodgepole
commonly result in 80% or more mortality, a majority of these stands will revert to early seral
conditions. The dead trees will provide habitat for some wildlife species in the short-term.
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Timber harvest activities are, have been, for the most part salvage operations which removed
beetle killed lodgepole from the 1980's beetle kill. These areas, in most cases, are now
regenerating with an over-abundance of lodgepole seedlings. Since these salvage operations
took only dead trees, residual mistletoe infected trees were often left in the overstory. As
discussed in the previous PAG, well spaced live infected trees were not likely a common
occurrence historically. More likely these would have been consumed in the ensuing fire. This -
practice is likely to result in wider mistletoe distribution over the landscape. In addition to the
salvage, other silvicultural treatments, including commercial thinnings which removed the small
diameter trees to create a well spaced stand of lodgepole that provides good habitat for
goshawks have also occurred to a minor extent.

Although this PAG is within its HRYV, it is at the stage in time where nature would burn the
insect induced mortality, creating new openings and allowing for the regeneration of a new
stand. Dead standing trees with red needles and red needled witches brooms become instant
candles when fire reaches the brooms. Dead trees that have fallen over or blown down create
massive acreage of jackstraw timber that become high fire hazard areas. These stands usually
have an associated overstocked understory thus creating and helping to fuel the fire ladder.
The risk of catastrophic loss due to fire within the lodgepole pine type is very high.

While these disturbance regimes are a part of the natural ecological processes that shape our
forests, the extensive mortality may not be socially acceptable especially along the scenic
corridors and around the developed recreation areas and access to these areas. In general, the
public does not like to see red needled trees and dead standing trees. The high fire hazard as
well as the hazard trees present a safety hazard to recreationists within the watershed.
Silvicultural treatments can, in many cases protect critical high use areas from additional
mortality.

Summary of Trends

1) Increase in insect activity and associated mortality in lodgepole pine forests.
C - natural development of dense, overstocked stands due to fire suppression, lack of
stocking level control within dense stands creating conditions favorable for epidemic insect
outbreaks.
EP - natural succession, fire control, decline in forest health and vigor.
RA - loss of big game habitat, loss of goshawk nesting habitat, loss of fur bearer habitat,
loss of healthy lodgepole pine forests, loss of recreation facilities located within lodgepole
pine forests, short term increase in cavity nester habitat yet long term loss of cavity nester
habitat, increased recruitment of down woody material into streams, decreased scenic’
quality along the Cascade Lakes Scenic Byway.

2) Overall increase in dwarf mistletoe incidence and severity.

C - shift in forest structure and densities due to natural succession, fire exclusion and
selective logging.
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EP - natural succession processes, fire control.

RA - loss of big game habitat, loss of goshawk nesting habitat, loss of fur bearer habitat,
loss of healthy lodgepole pine forests, loss of recreation facilities located within lodgepole
pine forests, short-term increase in cavity nester habitat yet long-term loss of cavity nester
habitat, increased recruitment of down woody material into streams, decrease in scenic
quality along the Cascade Lakes Scenic Byway and recreation areas, hazards to public
along travel corridors and developed recreation sites.

Recommendations

Initiate pro-active protection measures such as stocking level control in green stand of
lodgepole pine through commercial thinnings of the overstory in a timely manner to 'beetle’
proof the stands, provide wildlife connective habitat for late successional species, replacement
and recruitment snags for woodpecker species, and provide economic products to the
community.

Manage the lodgepole pine understory through pre-commercial thinnings to maintain stocking
level control, promote healthy stands, and to provide for a variety of wildlife habitat conditions.

Salvage the dead standing and down lodgepole pine except as where needed for wildlife snags
and associated habitat, for coarse woody debris and long term site productivity, and to reduce
the fire hazard while providing economic products to the community.

Initiate a fuels management program to reduce the risk of wildfire events while still providing
for long-term site productivity.

4) Wet Lodgepole Pine PAG
Historic Vegetation Patterns and Disturbance Processes

Historically, the lodgepole pine areas were a mix of open land recently disturbed by fire, areas
of regenerating lodgepole, areas of pole sized trees, of dense mature stands of trees, as well as
areas of susceptible stands undergoing mountain pine beetle attack. Fire regimes within the
lodgepole pine wet area occurred every 30 to 40 years and involved removal of approximately
30% of the stand. Fires created small or large patches depending on'the vegetation and
weather conditions. Under severe weather conditions fires created large patches (250 to 500
acres) on the landscape. Intermediate and low intensity fires often occurred in between stand
replacment fires and divided the large patches into smaller patches. (See Fire Processes/Fuels
Resource Section).
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Present Vegetation Patterns, Processes, and Trends

As with the dry lodgepole PAG, the present vegetation patterns of this PAG are probably not
outside HRV. While we will expect to see a significant shift in seral distribution from mature
trees to small trees because of current outbreak, this expected change will still be within historic
range. Over 40% of the wet lodgepole pine within the watershed is structurally composed of
mature stands (i.e. small sized diameter trees, Table II-9). Within the wet lodgepole pine
areas, trees will attain diameters in the upper limit of the small size class due to better growing
site conditions. '

The wet lodgepole pine stands are very dense and exceed stocking levels necessary to maintain
lodgepole as a mature forest component. This overstocked condition is very conducive to
epidemic outbreaks of the mountain pine beetle due to an overabundance of food that the trees
provide for the beetles. Even large diameter trees (20 inches) along riparian areas that may
have reduced densities are being attacked by the mountain pine beetle, although these attacks
do not always result in mortality due to better resiliency of the trees. The mountain pine beetle
is currently affecting approximately 60% of the wet lodgepole pine.

Table II-9 - Cascade Lakes Watershed - Lodgepole Pine Wet Current and Historic Size
and Structure

Lodgepole Pine Wet Total Acres: 17,182

Size/Structure/Class Year or Time Frame Pioneer, Mixed, Climax
Acres Percent

Grass/Forb/Shrub 1991 0 0

Historic 0-10,309 0-60
Seed/Sapling 1991 , 687 4
0-4.9" Historic 0-10,309 0-60
Pole 1991 9,450 55
5-8.9" Historic 1,718-13,746 10-80
Small 1991 7,045 41
9-20.9" Historic 0-10,309 10-60
Medium/Large 1991 ' 0 0
21+" Historic 0+ 0+

Note: Not reflected in this table are the number of acres that are presently affected by the
mountain pine beetle epidemic and are undergoing dramatic change. Aerial survey maps
indicate that almost all of the larger lodgepole is presently being affected or will soon be
affected.
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In general, vegetation patterns and trends are similar to those of the lodgepole dry PAG. The
main difference is that this PAG can carry higher densities of trees before incurring significant
risk to MPB. In addition, the likelihood of catastrophic fires is not as great in this PAG.

Recommendations

See Lodgepole Pine Dry PAG.

Summary of Trends

See Lodgepole Pine Dry PAG.

S) Mountain Hemlock PAG

Historic Vegetation Patterns and Disturbance Processes

The structural patterns, densities, and species composition of the mountain hemlock PAG
developed slowly over many hundreds of years. These patterns developed along with overall
changes in climate and topography. Dickman and Cook, 1988, propose that the system is still
reestablishing its equilibrium following the transition form the warm dry conditions of the
hypsithermal and the Mazama ash, which took place 3,500 years ago, to the recent cooler
climatic conditions. The hypsithermal favors pines both directly and indirectly by promoting
fires, and the Mazama ash also favors pine growth. The cooler climatic conditions favor a
more abundant, broader distribution of mountain hemlock, and therefore laminated root rot.
Since equilibrium is established slowly, it may never be reached since climatic shifts may
redirect vegetation patterns in a different direction.

Laminated root rot is a natural component of the mountain hemlock ecosystem and has
developed over time in conjunction with this vegetation type. This root rot is the major
disturbance agent occurring within the mountain hemlock vegetation type and contributes to
the varied structural characteristics present. The root rot centers expand at a rate of about one
linear foot per year and each year the trees on the edges of the openings become infected.
Openings in the stand are colonized by species resistant to the root disease such as lodgepole
pine and western white pine. Mountain hemlock will also re-establish itself within these
openings but will probably not attain a large size within the root disease pocket. The western
white in tumn is affected by an introduced pathogen, white pine blister rust, caused by the.
fungus Cronartium ribicola. Intensity of this exotic disease is quite variable, and depends on
the suitability of environmental conditions for species of Ribes, the alternate host for the white
pine blister rust. As the vegetation within the root rot center becomes established it provides
cover for wildlife, diversity in stand structure, and soil stability. This disturbance process
should be allowed to continue as it is a natural component of the ecological process and helps

to create patterns and patches on the landscape. (See Exhibit 23, Patterns Caused by
Laminated Root Rot in Mountain Hemlock, 1991).

Chapter II - 53



Hemlock dwarf mistletoe, Arceuthobium tsugense, is an occasional gap-former which also
affects the mountain hemlock component of the stand. Infected trees eventually die and create
small openings in the stand. Fir, spruce and pine in association with the mountain hemlock is
mentioned throughout the range of the mountain hemlock PAG by the 1882-1884 cadastral
survey notes. This vegetation is referred to as scrubby or small in size. The Cascade Forest
Reserve notes also indicate these species as having little value for lumber and also little value
for any purpose. A scattering of white pine is noted west of what is now Little Cultus Lake.
Understory shrub species include will, huckleberry, alder, buck brush and laurel. Some small
lodgepole pine and dense firs were also noted.

Present Vegetation Patterns, Processes, and Trends

Vegetation patterns within this PAG fall within HRV. At present, the mountain hemlock plant
association groups within the watershed are shifting towards a more 'climax' mountain hemlock
forest type and an associated increase in the abundance and size of laminated root disease
mortality centers. This shift is thought to be part of historic processes and has not been
influenced to any significant degree by human intervention (Dickman and Cooke 1988). Very
little management has occurred in this PAG because it falls into Congressionally Withdrawn
(wilderness) and Administratively Withdrawn (dispersed recreation) land use allocations.

This forest is characterized by dense stands with closed canopies of pure mountain hemlock to
stands with mixes of tree species where mountain hemlock is still a dominant or co-dominant
tree specie. Shasta red fir is also found at the higher elevations within this PAG. Structurally,
the majority of the mountain hemlock type is composed of medium/large size structures and
are multi-sized and multi-storied. This determination is based on ISAT data and brief seral
definitions of mountain hemlock. Compositionally, the old growth encompasses both older
forests of early seral species, such as fire dependent species, and forests in later successional
stages dominated by shade tolerant species.
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Exhibit 23
Cascade Lakes Watershed Analysis
PATTERNS CAUSED BY

LAMINATED ROOT ROT
IN MOUNTAIN HEMLOCK, 1991




Table II-10 - Cascade Lakes Watershed - Mountain Hemlock Current and Historic Size
and Structure

Mountain Hemlock Total Acres: 69,886
Size/Structure/Class  Year or Time Frame Pioneer Mixed & Climax
Acres Percent Acres Percent

Grass/Forb/ Shrub 1991 699 1 _ _

Historic 0-3,494 0-5 _ .
Seed/Sapling 1991 1,398 _ 1,398 2
049" Historic 0-3,494 0-5 0-2,097 0-3
Pole 1991 2,097 3 23,062 33
5-8.9" Historic 0-3,494 0-5 0-27,954 0-40
Small 1991 2,097 3 30,750 44
9-20.9" Historic 0-2,097 0-3 3,494-34,943  5-50
Medium/Large 1991 699 1 7,687 11
21+ Historic 0-699 0-1 3,494-13977 5-20

Note: Approximately 20% of the lodgepole pine associated with the mountain hemlock is
dead due to the mountain pine beetle.

Note: Very little work has been done to date to define seral stages for the mountain hemlock
areas due to insufficient data for the central Oregon mountain hemlock area and also these
areas are not managed for timber production. All of the mountain hemlock PAG within the
watershed is located within Congressionally and Administratively Withdrawn areas. Field
verification of data interpretation is recommended.

Summary of Trends

1) Mountain hemlock types are moving towards late-successional forests which provide
unfragmented and unroaded refugia for wildlife species.

C - natural ecological processes, exclusions of fire, management protection through land
base allocations, low economic value of timber.
EP - forest succession.

RA- maintains optimal wolverine habitat, provides outstanding recreation opportunities
and scenic quality, provides north-south and east-west travel corridors for spotted owl, fur
bearers, and big game, provides habitat for late-successional species.

Recommendations

Allow ecological processes to continue.
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6) Sparsely Vegetated PAG.
Historic Vegetation Patterns and Disturbance Processes

Historically, fire played a large role in shaping the vegetation of this PAG. Fires resulted in the
establishment of seral white-barked pine communities over the fire intolerant mountain -
hemlock communities. Insect and disease activity may have had a role in shaping "between
fire" successional rates and patterns. Glaciation and current snow packs/avalanche also had an
effect.

Present Vegetation Patterns, Processes, and Trends

Fire suppression has resulted in a slow progression toward the replacement of white-barked
pine with late seral mountain hemlock. Concentrated recreational use in this vegetation type
near lake shores and on Mt. Bachelor is damaging native vegetation, decreasing plant diversity
and precluding regeneration.

Summary of Trends

1) Natural processes and fire suppression are moving vegetation structure and composition
towards mid to late seral stages.
C - long time intervals between fire events.
EP - natural succession.
RA - plant and animal communities.

2) Recreational users are damaging native vegetation in high use areas.
C- increasing recreation use associated with wilderness and dispursed recreation areas.
EP - natural succession.
RA - plant and animal communities.
Recommendations
Consider the re-introduction of prescribed fire into the wilderness
Protect fragile plants and soils around-lakes and at Mt. Bachelor by redirecting and/or

restricting user access and travelways.

Provide educational and interpretive information describing the environment and ecosystem
and why it needs protection.
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7) Meadow PAG.
Historic Vegetation Patterns and Disturbance Processes
Present Vegetation Patterns, Processes, and Trends

Historically, fires played a larger role in the maintenance of the open character of the meadows
by controlling shrub and tree succession into the edges of the meadows. With fire exclusion,
tree species such as lodgepole pine, mountain hemlock, and englemann spruce have become
established along the edges and interior of most meadows, thus, decreasing the size of meadow
openings.

The creation of Crane Prairie Reservoir and other activities which have channeled water into
different flow patterns than existed historically, has affected meadow distribution. The creation
of Crane Praire Reservoir itself resulted in a major reduction in meadow area within the PAG.

Little or no management has occurred within the meadow areas and some have become
severely impacted by recreation activities. Impacts may be enough to set the meadow back to
an earlier seral condition and may have long term detrimental impacts to the meadow plant
diversity, associated soil quality and vegetative structure. Introduction of exotic species has
become a problem in some meadow ecosystems.

Summary of Trends

1) There are fewer acres of meadows now then there were historically due to fire suppression
and encroachment of tree species such as lodgepole pine into the meadow area. This trend
is expected to continue unless an effort is made to reverse it.

C - drought, encroachment of conifers into meadow ares, impounding of water, drainage
ditching across meadows, increased recreation use, exclusion of fire.

EP - Natural plant succession, surface water flows, ground water flows.

RA - Meadow and riparian wildlife and plant species, meadow habitat.

2) Change in composition of wetlands.
C - creation of Crane Prairie Reservoir, channeling of water plow, grazing,

invasion/introduction of exotic species, recreation use, compaction of soil resource, fire
exclusion.

EP - natural plant succession, natural soil restoration/rejuvenation, surface water flows.
RA - wetland plant and animal species.
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Recommendations

Restoration of natural water flows and meadow complexes in the Deschutes River and Snow
Creek areas between Crane Prairie and Lava Lake.

Remove conifers encroaching within meadow areas.
Direct recreation use to specific areas.

Promote prescribed fires within meadows.

Restore natural vegetation to meadow and riparian areas.
Consider prescribed fire within meadows.

Initiate activities and protgction to reduce compaction.
UNIQUE VEGETATIVE FEATURES

Engelmann Spruce Bottomlands

Engelmann spruce is present within lodgepole pine wet PAG's and riparian habitats within the
watershed. Approximately 100 acres of spruce bottomlands are present within the watershed
today based on ISAT data. A 1950's imagery map shows approximately 1800 acres of
engelmann spruce (See Exhibit 19). This indicates that the spruce areas within the watershed,
associated with wet bottomlands have decreased in acreage. Field verification and current
mapping is recommended for these spruce areas.

Forested Lavas

The forested lavas comprise approximately 33,000 acres of land within the watershed
(approximately 20% of the watershed land base). The lavas are found within the mountain
hemlock PAG on the northwest to southwest side of Mt. Bachelor and within the mixed
conifer dry PAG to the south and southwest of Mt. Bachelor. (See Exhibit 24, Forested
Lavas). :

The stand development and vegetation supported by the lavas is varied in species, structure,
composition, regeneration potential, and disease problems which are the result of the complex
geologic formation of this land type. A range of surface and subsurface rocky soil gradients
exist on the lavas. (See Soil Resource Section and Geology and Climate Section). Some
forested lavas where the productive potential and regeneration suitability of the site is good
have been successful with natural regeneration. Other sites though, with very shallow soils that
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are sensitive to disturbance and have a resulting lower productive potential, have not been fully
successful in regeneration whether it be natural or artificial.

The forested lavas are experiencing armillaria problems due to past harvesting which has
promoted the spread of the armillaria inoculum. A concern for this area also is the potential for
a western spruce budworm outbreak due to the high stocking levels of fir trees which were not
present historically. This could greatly affect the sustainability of the forested lava ecosystem.
This unique area is very fragile and management activities should be undertaken with care.

Thinnings from below should be initiated as soon as possible to reduce stocking levels.
Monitoring should be associated with these thinnings to clarify the effectiveness of the
treatments under varying stand conditions and disease levels.

A research study initiated by PNW in conjunction with Oregon State University was started in
the summer of 1994 to gain a more in-depth understanding of this forest development. This
research will also help identify the different ecological processes occurring on these lands to
facilitate appropriate management activities.

Western White Pine and Shasta Red Fir

Along the high flanks of the cascades, Mt. Bachelor, and other high elevation buttes/mountains,
white bark pine, western white pine, and shasta red fir can be found. These tree species are
located mainly within the range of the mountain hemlock PAG. Western white pine also is
found within the mixed conifer wet and dry PAG’s. Western white pine is showing a decline in
numbers due to losses from the white pine blister rust and mountain pine beetle.

It is recommended that when these species are found within activity areas that they are treated
as a preferred specie and retained within the stand. Where feasible, rust resistant western white
pine and shasta red fir should be planted to retain and maintain these species within their natural
range across the landscape.
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SENSITIVE PLANTS, SURVEY & MANAGE PLANTS AND NOXIOUS WEEDS
OVERVIEW

There are four Sensitive plants and three Watch List plant species that are known to occur
within the Cascade Lakes Watershed. In general, these species are doing well however, fire
supression is contributing to the decline of available habitat for Jepson's monkeyflower and
Newberry gentian. Visitor trampling may be responsible for small observed declines in the
population size of the pumice grapefern. Most Survey and Manage Species known to occur
with the watershed are of undetermined status. Those known to occur in the Outback
Landscape Area are presumed to have population sizes similar to historic conditions. The
mountain hemlock PAG which covers this landscape area falls well within its range of historic
variability for processes, structure and patch pattern.

Sensitive Plants:

Pumice grapefern - Botrychium pumicola: 2 sites, Recreation/Alpine Tephra Landscape Area
Shasta arnica - Arnica viscosa: 1 site, Recreation/Alpine Tephra Landscape Area

Newberry gentian - Gentiana newberryi: 1 site, Recreation/Alpine Tephra Landscape Area
Jepson's Monkeyflower - Mimulus jepsonii: 5 sites, Recreation/Riparian & Timber/Forest
Products Landscape Areas

Watch List:

Golden 