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INTRODUCTION

The Collawash/ Hot Springs Fork Watershed
Analysis was prepared as one step in the appli-
cation of the Northwest Forest Plan. Its pur-
pose is to develop and document a
scientifically-based understanding of the
natural and cultural ecology of the area, and to
provide management recommendations, Water-
shed Analysis is the landscape scale link be-
tween the broad policy direction of existing
top-down decisions, and the smaller scale,
detailed projects that are normally done within
an environmental assessment framework.

This Analysis Report does not represent a
decision tu take any particular actior on the
land. It does help provide a context “nd frame-
work for how to best camry out present policy
direction. Walershed analysis is an iterative
process that allows for new information and
ideas to be developed and incorporated at any
future point.

This analysis was done in a somewhat adven-
turous, experimental fashion in comparison
with other analyses on the Mount Hood Na-
tional Forest, or within the region for that
matter. The innovations we have tried to bring
forward are as follows:

= Ahighly graphic format, maximizing the use
of professionally drawn maps and minimizing
text length, to facilitate easy use and under-
standing. ‘

* A compressed period of 12 weeks in order to
focus the effort and efficiently use limited
TESOUICES.

« Freedom given to the team leader in selecting
and organizing the team, and in running the
project.

* Full professional trust, meaning, the team
accepted each others opinions about interpreta-
tions of particular resources or conditions
within each specialty and blended all the re-
sources to provide a collective view of the
information for this watershed.

= A strong emphasis on the final product and
the bottom line as opposed to a rigid process.
All along, our idea has been that clear sugges-
tions for the management of lundscape patterns
and human infrastructure would provide the
context for restoration of habitat, production of
economic resources, and the experiential set-
ting. Consequently, we merged the Forest
Landscape Analysis and Design Process (Diaz
and Apostol, 1992} with the Watershed Analysis
Guide.

« We took the admonition to “rely on existing
data” literally, meaning we did not spend weeks
or months upgrading incomplete data bases.
This meant relying on aerial photos or field
notes if the Geographic Information Systems
(GIS) layers were not in readily usable form.

The results of this “experitnent” are presefllcd
here before you, gentle reader. Our hope 1s that
we have a report that meets the objectives of
utility and credibility.

CollawasivHot Springs Watershed Analysis: Part | - Background
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PARTICIPANTS

The following are those whose time and effort
made this report possible:

District Ranger: John Berry

Team Leader: Dean Apostol (Landscape
Architect)

Stewards: Leo Yanez, Don Davison, Robert
Penson, Robert Alvarado

Core Team Members: Sharon Selvaggio
(Wildlife Biologist), Todd Reinwald (Soil
Scientist), Tom Homing (Fisheries Biologist),
Cindy Froyd (Ecologist), Larry Bryant (Hy-
drologist)

Cartography: Ron Wanek, Mari Carmin
Consultants: Ivars Steinblum, Pat Greene,
Gwen Collier, Dick Yoder, Tom DeRoo,
Kristine Marshall, Dan Shively, Gale Masters,
Bryce Smith, Floyd Walker, Jill Bassett
Writer/ Editor: Ed Buursma

Publisher; Mari Carmin, Pacific Design

There are also some other groups that deserve
mention for their input and ideas:

Mt. Hood National Forest Water Board: Mike
Ash, Tom Ortman, Laura Ceperley, Mike
Redmond, Dick Hardman

Members of the Public: These are the people
who took the time to attend meetings and
provide ideas and information about the
Collawash area. Their names are listed in the
Public Comments section of this report. Twe
Portland residents, Dave Corkran and Norman
Goetz, got further involved by sending letters
and making phone calls 10 team members,
providing further insight.

Friends of Bagby: A local group of concerned
citizens who have an agreement with the Forest
Service to provide supervision, upkeep and a
physical presence at Bagby Hot Springs. We
consulted with their board of direclors concem-
ing issues in thal area.

Collawash/Hot Springs Watershed Analysls: Puri | - Background
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EXECUTIVE SUMMARY

This analysis of the Collawash/ Hot Springs
Fork watershed represents an attempt to merge
the Landscape Analysis and Design Process
with the Watershed Analysis Guide published
by Region 6 in 1994. Doing this places much
of the emphasis of the analysis on developing

" recommendations for management of landscape
pattern and structure, and human infrastructure
that best fit with natural character and pro-
cesses, given present top-down direction
Northwest Forest Plan and Mt. Hood Forest
Plan). It is important to stress here that these
recommendations are intended to falt within
this existing direction. They can be used to
help guide development of site specific
projects, including: Timber sales, restoration,
recreation development, and biodiversity
enhancement.

By focusing on landscape and infrastructure
management, we have developed a reasonably
clear image of how this watershed will change
over time, assuming our recommendations are
followed. This in tum allows some assessment
of sustainability. The following provides a
summary of issues, findings, consequences, and
recommendations that follow from our analysis.
The body of the report contains explanatory  *
text, tables, maps, and other information. We
have enclosed the entire report in a three-ting

- binder format to allow for additional or replace-
ment information to be added to this analysis
over lime.

Four main topics were examined in the
Collawash/ Hot Springs watershed. They
encompass the areas of most concern and drive
the analysis process. To address the issues
listed under each topic we established objec-
tives that we hope will lead us 1o the desired
Jandscape. In our process we would develop
issues and list findings. Afier sitting back and
admiring them, we asked, “So what?” The
answer to that question suggested a recom-
mended course of action, Throughout we tried
lo focus on how a [and manager would use this
report in developing a management plan.

I. MANAGEMENT OF VEGETA-
TION PATTERN AND STRUCTURE

Issue: Harvest of Timber and Other
Materials

Finding: Past harvest activities created a highly
fragmented pattern that contributed to increased
windthrow, loss of habitat, increased sedimenta-
tion, and loss of aesthetic quality.

So what? Maintaining sustainable outputs will
require stralegies for altering landscape pattern
and structure.

Objective; Maintain sustainable economic
outputs (presently expected to be 4 MMBI per
year for the first two decades, 1995-2015),
while also sustaining biodiversity and aesthetic
condition.

Recommendations: Look for initial harvest
opportunities in windthrow areas, thinnings,
and in creation of perforated structure. Actively
manage existing “edges.”

fssue: Habitat and Populations of Late Seral
Associated Species

Finding: Late seral habilat is available in this
watershed in larger and less fragmenied blocks
than elsewhere in the subbasin. Conneclivity of
late seral habitats is poor to moderate at the
stand scale, moderate 10 good at the watershed
scale and moderate at the Clackamas River
Subbasin scale. Most of the Matrix spotted
owls are close to lake.

So What?  The watershed contains a Late
Successional Reserve (LSR) and wildemess
area and will be relied upon as a “source” area
for healthy populations of late seral associated
species. Flows across the landscape need to be
considered.

Objeciive: Restore and retain habitat for late
seral assoctated species in LSRs, Riparian
Reserves and key connectivity areas important
to flows across the landscape.

Recommendations: Retain late seral habitat in
key connectivity areas connecting to other
walersheds. Promote development of [ate seral
stand structure in Riparian Reserves and LSR's.
Create and maintain snags and down logs in
early and mid seral plantations. Where present,

Collawash/Hot Springs Watershed Analysls: Part | - Background
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leave additional standing snags within 50 feet of
early and mid seral plantations. Delay degrada-
tion of larger connected patches (Terrestrial
Large Mosaic Late (TLML) patch types 1 and
2) in Matrix land.

Issue: Habitat and Populations of Unique,
Rare and Valued Species

Finding: The watershed supports populations
of species that are declining or at moderate risk
for viability. Game species are also present in
moderate numbers. The watershed supports
some of the Forest’s highest densities of rock
and talus habitat as well as many small wet-
lands.

So What? -The high density of special habilats
makes this watershed a significant resource for
rare and sensitive species.

Objective: Protect habitats for unique, rare and
valued species.

Recommendations: Limit disturbance neat
special habitats. Create small forage openings
adjacent to cover. Maintain dispersal links
across isolated special habitats.

Issue: Landscape Pattern and Range of
Natural Variability

Finding: Much of the watershed (primarily in
the wilderness) is unfragmented mature forest.
OQutside of the wildemness the landscape is

fragmented with regularly shaped, uniform
open patches dispersed within the closed
canopy matrix. Range of Natural Variability
{RNV) for early seral stages is exceeded in all
forest series.

So what? There is a risk that biological diver-
sity and ecological function may not be main-
tained when systerns are “pushed” outside the
range of natural variability. In portions of the
watershed the terrestrial species component has
shified toward eurly seral and edge-reliant
species. In addition, there is a foss of aesthetic
value and economic opportunities.

Ohjective: Devise management plans, to the
extent possible, to restore forest structure Lo
within historic RNV’s,

Recommenduations: See forest patlern sirategy
for long term and short term recovery. Focus
restoration and silviculture projects in LSR and
Riparian Reserve early and mid seral stages.
Accelerate natural succession in some areas.
Encourage greater amounts of mid and late
seral forest development than exisis now.

Issue: Riparian Reserves
Finding: Intensively managed subwatersheds
have high propontions of Riparian Reserve in

mid and early seral stage.

So what? The intent of the Record of Decision
(ROD) was for Riparian Reserves to contribule

10 the Aquatic Conservation Strategy (ACS) and
fulfiil dispersal needs for late seral organisms.
The current condition of the Riparian Reserves
is detrimental 10 these goals, and windthrow
susceptibility is quite high in areas.

Objective; Design a Riparian Reserve network
that best fits this landscape while mieeting the
ACS/ROD intent,

Recommendations: Focus restoration silvicul-
tural projects in Riparian Reserve early-scral
stages. Maintain adequate buffer arcas in
riparian reserves. Retain interim reserve widths
until existing early seral stands reach mid scral
stage. Include active ancient landslides with a
very high risk of mass wasting in the Riparian
Reserve network,

il. DESIGN AND MAINTENANCE
OF HUMAN INFRASTRUCTURE

Issue: Infrastructure Design

Findings: Human use is closely tied 10 lund-
scape structure and vegetative pattern. The
demand for recreation and forest products is
increasing, w hile future funding will probably
be diminished. Present funding is only ad-
equate for maintaining less than 50% of the
forest road system.

So what? Reduced funding means reduced
services that can be provided. Increased de-
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mand and use put a strain on the resources.
Road dependent uses will be constricted. Semi-
primitive recreation use potential will increase.

Objective: Design the appropriate amount and
type of inftastructure given funding limits,
present and past human use patterns, future
growth, habitat objectives, and economic uses.

Recommendations: Maintain access to recre-
ation sites. Continue to provide access to
miscellaneous and small products (i.e., mush-
rooms, berries, firewoed, etc.) where possible.
Get developed sites into a market based fee
structure ard under management by private
operators. Suppont development of purtnerships
{or road and trail maintenance.

Issue: Social Problems

Finding: Bagby is the area of highest concen-
trated use in the watershed. Trailheads, particu-
larly at Bagby, and other recreation sites are
{requent targets for vandalism and car clouting,
and other social problems,

So what? Social problems create an undesir-
able setting for visitors. High use near Bagby
results in localized waler pellution. High
human presence reduces habitat effecliveness
for some species. There is a lower coarse
woody debris (CWD) component due to past
high use of firewood.

Objective: Reduce the social problems
throughout the watershed, particularly in
high-use areas such as Bagby Hot Springs.

Recommendations: Put Bagby under conces-
sionaire management and charge user fees if the
fees can be kept for site maintenance. Improve
camping near traihead area. Change LSR
boundary around Bagby to give the Forest
Service more management flexibility. Con-
sider adding to LSR in Elk Lake area. Consider
development of increased overnight use in
cabins at Baghy as a way Lo reduce antisocial
behavior. Develop entry gate/ cabin at traithead
to reduce car clouting. Keep developed area
small to avoid further loss of habitat.

III. PROTECTION OF
AQUATIC CONDITION

Issue: Stream Temperatures

Finding: Removal of forest canopy along
streams can raise stream temperatures. It can
also result in cumulative imipacts downstream in
the watershed, depending on the extent of
canopy removal. Some sireams of this water-
shed are inherently warmer even without forest
canopy removal such as the upper Hot Springs
Fork which has never had timber harvest.

So whar? Increased stream temperatures affect
water quality and aquatic habitat, affecting the ‘
ability of certain fish species to thrive in the

watershed.
Objective: Restore riparian forest cover/ shade |
and reduce possible increased stream lempera-
tures caused by timber harvest.

Recommendations: Plant for shade along
stretches of stream with insufficient canopy
cover. Thin riparian stands to improve canopy
development.

Issue: Management to Improve Riparian
Condition

Finding: There has been a loss of recruitment of
CWD. In harvested riparian areas, increased
solar radiation input has raised streamn tempera-
tures (see previous Issue). Several road culverts
restrict access of fish to historic spawning and
rearing grounds.

So what? The above contributes to a lowering
of aquatic and riparian habitat quality and
connectivity.

Objective: Identify restoration priorities and
coordinate restoration/ protection with design of
landscape patterns and infrastructure.

Recommendations: Initiate restoration projects
(o restore or maintain aguatic habitat to meet
Land Management Plan (LMP) and Policy

Collawash/Hot Springs Watershed Analysls: Part | - Background



Implementation Guidelines (P1G) standards.
See Restoration Projects.

IV. RESPONSE TO KEY NATURAL
PROCESSES

Issue: "Flashy" Streamflow Regime Influ-
enced by Management

Finding: The streamflow regime of the
Collawash River is quitc "flashy", with -
streamflows responding quickly and profoundly
to precipitation and snowmelt events. Gener-
aliy steeper landform slopes and steep channel
gradients (9%) and the relatively small extent of
area of floodplains and broad alluvial valtey
bottoms (which would promote detention
storage and groundwater recharge) contribule (o
an inherently flashier streamflow regime.
Created openings (roads and clearcut harvest
areas) have increased the amount of water
available for runoff during storm events. Roads
and ditches intercept precipitation and subsur-
face flows, essentially functioning as extensions
of intermittent streams, increasing overall
drainage densities and Lransporting water more
rapidly than natural processes.

So what? Higher peakflows can substantially
increase sediment transport, stream down-
cutting, instability of adjacent landforms, and
alteration of aquatic and riparian habitats.
Management activities, patticularly roads and
clearcut timber harvesting, appear to have

increased the magnitude of peakflows in several
subwatersheds as evidenced by degraded chan-
nel conditions generally associated with in-
creased peakflows.

Objective: Reduce the road contribution to
flashy streamilows. Defer activities which may
delay hydrologic recovery in certain high risk
subwatersheds. Conduct management activities
elsewhere within guidelines prescribed 1o reduce
flashiness and magnitude of peakflows.

Recommendations: Reduce stream network
expansion and created openings associated with
the road system by decommisioning roads
through closure, obliteration, and/or other
appropriale rehabilitation techniques. See Road
Restoration Opportunities. Reduce amount of
early seral habitat overall. See Recommenda-
tions For Managing Long Term Landscape
Patterns.

[ssue: Erosion/Sedimentation and
Human Actions

Finding: Existing management related sediment
production and delivery in the watershed comes
primarily from the road system; some sites are
chronic producers. Pathways for sediment
transport and delivery have been expanded by
road related drainage.

So what? Potential loss of aquatic habitat, with
effects manifested downstream of this water-
shed.

Objective: Reduce human causes of erosion/
sedimentation, related to timber harvest and
roads.

Recommendations: Fix chronic sediment pro-
duction siles as budget allows. Decominission
roads not needed. See Road Restoration Oppor-
tunities.

Issue: Earthflows and Landslides

Finding: This watershed has the mos1 unstable
geology on the Foresl.

So what? Past management practices have
contributed to mass wasting occurrence through
landslide events.

Objective: Manage landscape patterns Lo reduce
risk (huma induced) to low fevels.

Recommendations: Follow Mt. Hood LMP
standards on earthflows. Include active
earthflows in the Riparian Reserve system.
Remove roads on unstable topography. Sce
Road Restoration Opportunities. Develop a
more perforated pattern of small openings in
Matrix land to reduce the risk of mass wasting.

Issue: Forest Windthrow

Finding: High windthrow hazard relates
strongly to past harvest patterns.

Collawaah/Hot Springs Watershed Analysls: Parl ] - Background
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So what? Polential impact to Riparian Reserves
and LSR edges with increased risk of insect
attack.

Objective: Adjust management of vegetation
pattern structure 10 account for windihrow risk.

Recommendations: Move toward a perforated
forest pattern of small (2-5 acre) openings i1 the
Matrix to lessen occurrence of windthrow.

Issue: Insecis

Finding: High amounts of windthrow increase
the risk of large beetle outbreaks. Windthrow
occurrence is increased by fragmented forest
pattern.

So what? Large beetle populations can move
out of dead, down trees and attack surrounding
live timber increasing mortality.

Objective: Maintain beetle aclivity in a “socially
acceplable” range within RNV.

Recommendations: Design a perforated pattern
specifically to respond to windthrow problems.
Rcturn to an active salvage program Lo remove
heavy amounts of windthrown and damaged
trecs, but retain adequate snag numbers.

Issue: Role of Fire

Finding: Fire created patterns differ from
current harvest created patterns primarily in the
size, shape, and distribution of patches. Fire
suppression has reduced fire’s role in the eco-
system in this century. American Indians used
fire to maintain natural openings, particularly
huckleberry fields.

So what? Substituting harvest created patterns
for fire created patterns changes species distri-
bution and movements. Absence of firc has
caused loss of some huckleberry fields.

Objective: Restore fire to a role in the
ecosystem.

Recommendations: Use managed “natural” fire
in Bull of the Woods to reintroduce its role in
influencing landscape pattern, structure, and
succession on ridgetops. Recommend not to
mimic natural fire patterns in the Matrix, duc to
windthrow risk and unstable soils.

Issue: Ecologic Dispersal and Flows

Finding: Flows are those aspecls of landscape
ecology that move through the watershed.
Vegetation pattemns and seral stages aflect flows
of wind, water, people, and late seral species.
The flows that most influenced landscape
pattern design in this watershed were wind,
mass wasting, and late seral species.

So what? The overall greatest benefits to
desired ecological flows seem to be achieved in
Jate seral types. See Landscape Ecologic‘Flows
to see the relationships of flow lo vegetative
structure.

Objective: Maintain or restore patural flows.

Recommendations: Manage landscape pattem
and structure to facilitate flows. Removing
some road infrastructure helps naturalize hydro-
logic and aquatic flows.

Collawash/Hot Springs Watershed Analysls: Par | - Background



KEY QUESTIONS

1. VEGETATION PATTERN AND
STRUCTURE

How can the watershed vegetation pattern and
structure best be managed to meet the North-
west Forest Plan (NWFP, also known as the
President’s Forest Plan, PFP), the Mt. Hood
Forest Pian (FP), and other more local objec-
tives?

« Can timber and other material outputs be
sustainably harvested in this watershed over a
10 and 50 year period?

s How can upland vegetation patlern and
structure be managed to retain or restore habitat
for key species of concern?

- Where should connectivity of late seral
habitat be retained or restored?

- Where should fragmentation of forest
conditions be avoided or deliberately
created?

- How can habitat for unique sensitive
species be sustained or improved?

- How can we provide or restore healthy
forest conditions?

. How can we best manage natural and
prescribed fire 10 improve habitat?

- How can we restore scenic quality in the
watershed?

« How do we provide a Riparian Reserve
vegetation management strategy in existing

cutover areas while retaining biodiversity over
the longest period?

II. HUMAN INFRASTRUCTURE

How can the watershed’s human infrastructure
best be managed to meet the NWFP, FF, and
other more local objectives?

= How can recreation and other experiential
necds be met?

« What role docs infrasiructure play in
biodiversity maintenance?

« How can we manage infrastructure to have a
positive influence on human social pattemns?

I11. AQUATIC CONDITION

How can the waiershed’s aquatic condition best

be managed 1o meel the NWFP, FP, and other
more logal objectives?

+ How does management influence the relation-

ship of watershed condition to existing and
future fish habitat?

» How does management influence the relation-

ship of watershed condition to existing and
future water quality (sediment/water clarity,
temperature, pathogenic organisms) and to the
productivity of aquatic species?

* How can riparian condition best be managed
10 maintain/improve aquatic habitat?

1V. KEY NATURAL PROCESSES

What are the appropriate management stralegies

to dea! with key natural processes?

* How is erosion/sediment influenced by
human activity and how is human activity
influenced by erosion/sediment?

* What influences the occurrences of mass
wasling?

* How is streamn hydrology influenced hy
human activity and how is human activity
influenced by stream hydrology?

+ How is forest windthrow influenced by
human activity?

» How has fire historically influenced land-
scape pattern and how has human activity
affected this?

* Whalt are the successional trends within the
watershed and what effect does this have on
landscape pattern?

* How are ecological dispersal/flows influ-
enced by human activity and how is human
activity influenced by ecological dispersal/
flows?

Collawash/Hot Springs Watershed Analysls: Part [ - Background
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SETTING

The Collawash and Hot Springs Fork Water-
shed lics in the sonthern extreme of the Mount
Hood National Forest, about 40 miles south of
the Columbia River (See Map 1). Itis on the
west slope of the Cascade Mountain Range,
between the snow-capped volcanic peaks of
Mount Hood and Mt. Jefferson. Most of the
97.000-acre watershed is within Clackamas
Counly, the remainder in Marion County. The
Collawash fows north from its headwaters near
Maryanne Spring. The Hot Springs Fork also
runs north from the Bull of the Woods Wilder-
ncss, Lthen wrns abruptly to the east past Bagby
Hot Springs. It joins the Collawash near Alder
Swamp, irom which point the targer river flows
northward for about three miles uni'] joining the
Clackamas River.

Typical of other west slope Cascade water-
sheds, this one has steep rugged topography,
ranging from 1480 to 5710 feet above sea level.
Rhododendron Ridge, a broad 16 mile long
landform, shapes the eastern boundary. To the
south is a steep, rocky ridgeline that connects
Collawash and Whetstone mountains, separat-
ing this area from the more famous Opal Creek
area on the Willamette National Forest. To the
west is another, less prominent ridgeline that
roughly forms the western boundary of the Mt
Hood Forest. To the north, Thunder Mountain,
Baty Butte, and East Mountain form the divide
with Fish and Sandstone Creeks, which also
flow into the Clackamas. The climate is tem-
perate, with high rain and snowfall in the winter
months (70-130" average annual).

Features that especially characterize the
Collawash/ Hot Springs Watershed include:

* Bagby Hot Springs, one of the most popular
and controversial recreation areas on the Forest.

« A high density of special and unique habitats,
inctuding meadows, brushfields, wetlands, and
rack cliffs.

« Bull of the Woods Wilderness Area (26,350
acres), a quite rugged, rocky complex of old
growth forest and small lakes crowned by the
Bull of the Woods fire lookout.

+ Steep, boulder strewn streams of high gradi-
ent and flashy character.

+ A high amount of potentially unstable land,
including saturated earthflows and weak resis-
tant rock.

+ A major Bonneville Power Administration
(BPA) Powerline corridor that parallels the Hot
Springs Fork on its north side.

« The Sugar Pine Botanical Area on Rhododen-
dron Ridge, which is the northemmost grove of

this species.

» Important wintering grounds for deer and elk.

Collawash/Hot Springs Watershed Analysls: Part | - Background
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LAND ALLOCATIONS

Map 2 shows the distribution of land allocations
in the Collawash/ Hot Springs Watershed,
including the Northwest Forest Plan and the
Mount Hood Forest Plan. It shows the domi-
nant allocation, but not overlapping ones. Both
plans provide top-down direction for specific
management activities, including habitat protec-
tion for biodiversity, aesthetic, recreational, and
economic goals, among others. Some alloca-
tions, such as Late Successional Reserves
(L.SRs), provide very specific objectives for
managing landscape pattern and structure.
Others are a bit vague, providing clues and
some flexibility. Top-down direction does not
always reflect an area’s specific conditions,
such as the existing seral stage distribution,
reforestation, operations, rare or unique habi-
tats, windthrow hazard, and other issues. Nev-
ertheless, the existing top-down direction does
provide an important framework for this analy-
sis and reccommendations. Below is a summary
of existing direction for landscape pattern and
structure management.

LSR and Congressionally Withdrawn Land:
This includes Bull of the Woods Wilderness, a
large area that Jies between the Collawash River
and the Wilderness, and an arca to the west of
the Wilderness. Qveral! it comprises about 50%
of the entire watershed. LSRs are intended to
serve as habitat for late successional related
species, with natural processes allowed to
function to the extent possible. The landscape
pattern and structure should be unfrugmented
mature forest, except where natural openings

exist, or where conditions preclude the develop-
ment of mature forest structure. Pre-commer-
cial and commercial thinnings inside the LSR in
stands younger than 80 years old are allowed
outside the Wilderness and Research Natural
Area (RNA) for the benefit of an improvement
of late seral habitat. Salvage of dead trees is
limited to stand-replacing disturbance events
exceeding 10 acres.

Riparian Reserves: These are buffers for
streams, wetlands, and unstable terrain. Their
purpose is to protect the aguatic system and lo
provide dispersal habitat for fate successional
species. Generally, the landscape, pattern and
structure goal is alse to retain or grow mature
forest structure, though with an emphasis on
species that enhance aquatic conditions.

Unmapped LSR's: These include 100 acre
cores around spotted owl activity centers,
unmapped protection buffers around natural
openings and nest sites for the great gray owl,
and potentially other protection buffers around
certain rare plants and fungi. The intent is 10
retain small patches of late seral forest structure
around known occupied sites in the Matrix..

Administratively Withdrawn: These are "A"
allecations in the Mt Hood Forest Plan, includ-
ing A3 {RNA), A4 (Bagby Special Interest
Area), A6 (Semi-primitive Roaded), and A7
(Special Old Growth) in this watershed. The
landscape structure objective in these areas is
mature forest structure.

Matrix; This is the land area where regulated
timber harvest occurs. The intent is to retain
some late seral habital components (minimum
15%) to facilitate species flow. In this water-
shed, the Matrix area includes the following
Mount Hood Plan allocations: C1 (Timber
Emphasis), B2 (Scenic Viewshed), B6 (Speciai
Emphasis Watershed), and B8 (Earthflow). The
Mt. Hood LMP is not very precise about land-
scape pattern design for these allocations.
Generally, there are various restrictions on size
of openings and the amount of early seral forest
allowed, but forest structure can be uneven
aged, “perforated” (small openings scattered
about), or fragmented. As stated in the ROD
(page B-1), forests in the Matrix also function
as connectivity between LSR's and provide
habitat for a variety of organisms associated
with both late successional and younger forests.
This definition of Matrix differs from the
landscape ecology definition of matrix, which is
found in the Glossary.
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HISTORIC LAND USE

Map 3 represents the pattern and occurrence of
historic land use, including: Camping, ranger
slations, lookouts, grazing, and travel corridors.
It includes American Indian and early Forest
Servicetuse. As is the case for most of the
watersheds on what is now the Mount Hood
National Forest, we have relatively little ar-
cheological data to help reconstruct early
Native American use. Nevertheless enough
exists in historical documents, ethnographies,
and site relics to help paint a faint outline on
what would otherwise be a blank canvas.

""As illustrated on the map, the level banks
above the Collawash and Hot Springs Fork
were occupied by fishing camps seasonally.
Favored sites were wide flats or alluvial ter-
races just below barrier falls or rapids. In
places where canyon walls are steep, and
narrow channels concentrated anadromous fish,
it was relatively easy for a good supply to be
hauled in. Drying and food storage took place
in the camps. River corridors and long, broad
ridgelines were natural travel routes for native
people. These corridors linked the Collawash
arca with the Willameite Valley 1o the weslt, to
Olallie Lakes and beyond to the east, and to the
Columbia River.

Once fish were caught and prepared for stor-
age, attention turned to upland resouvrces,
““inchidihg game, berries, and medicinal plants
from high meadows. Bull of the Woods Wil-
derness and Rhedodendron Ridge are two areas
believed to have been used for these purposes.

“M

The dispersed nature of upland resources
required greater mobility and thus smaller
encampments than were created along the
rivers. Typically, upland camps would be on
ridgelines, or on the edges of dry meadows and
lakes. Dating of sites in the Collawash suggests
use as far back as 5000-8000 years ago. Some
fishing camps were still in use in the late
1800’s, but American Indian populations were
heavily decimated by that time. Seasonal use in
the Collawash area appears 1o have been quite
heavy compared with other watersheds on the
Mount Hood National Forest. Further informa-
tion awaits discovery.

Anthropelogists and ecologists continue 1o
hotly debate the role American Indians may
have played in shaping the landscape pattern
and structure with fire. While huckleberry
fields and dry meadows along south facing
slopes were deliberately burned to maintain
openings, it is less clear whether native people
burned the forest itself, as they are known to
have done in other pans of the country (ponde-
rosa pine stands for example). There is no
direct evidence that this was the case in the
Collawash/ Hot Springs Watershed.

Euro-American use dates from the late 1800’s.
The same river corridors were used for hunting
and fishing, but the use was more recreational
than subsistence in nature. The travel routes
often were the same ones used by American
Indians. Silver was discovered in the upper
Molalla watershed in the 186(s and gold and

silver were being mined in the Battle Ax district
in the 1870°s. Hunters, trappers, and prospec-
tors reamed east into Collawash country. By
the 1880’s copper was being mined in the Pansy
Creck Basin but was quite limited in scope and
left few landscape scars. Bagby Hot Springs
was used as a base camp. The Molalla Trail
provided a connection to the Willamette Valley
and remained the primary access route until the
1950's. Sheep grazing took place along Rhodo-
dendron Ridge and within what is now Bull of
the Woods Wilderness in the early 1900°s.

In 1893 the Clackamas and Collawash water-
sheds were incorporated into the Cascade Forest
Reserve that covered the entire length of the
Oregon Cascades. The Forest Service began
active administrative use in the early 1900°s. In
1908 the present day Mt. Hood National Forest
was established and called the Oregon National
Forest. The name was changed to Mt. Hood in
1923. An extensive network of trails, lookouts,
and seasonal cabins was developed, including
the still existing Bagby Guard Station, built in
1913. Rangers and their families stationed in
the various cabins would gather around their
primitive phones in the summer evenings,
playing guitars and singing songs. Recreational
use at Bagby was already quite extensive, even
though it was several days walk or ride from the
Valley. The last remaining lookout in the
Collawash is Bull of the Woods, which is
considered eligible for listing in the National
Register of Historic Places. A cabin also
remains on Hawk Mountain. Early Forest

Collawash/Hot Springs Watershed Analysls: Part Il - History

241



METERS

.-,__. . _:-]'.

SCALE 1:126720

0 100G 2000 0G0 4000 5000

1000
[ B 0 f—

Native American Use Areas

Forest Service Trails
and Trails
Sheep Grazing

Collawash Watershed

Historic Land Use
ﬂ Lookout Tower Site

7
//




Service management was custodial and protec-
tive in its intent and effect. Forest structure was
allowed to develop, fires were extinguished
where and when they could be reached in time,
and human caused fires were discouraged. One
result appears to be forest encroachment on
ancient huckleberry fields along Rho Ridge and
in Bull of the Woods.

RECENT HISTORY

World War 11 spurred the opening of the Upper
Clackamas basin to timber harvest. Poritand

R e

Generat Electric had built a railroad up the river
in the 1920's to access several hydroelectric
projects they had developed. The line was
removed and converted o a road in the 1930's.
It reached the Three Lynx area. During the war
it was pushed further up the river and by the
1950°s the Collawash area was accessible by
vehicle. In the postwar era, many main trails
were abandoned or turned into roads as indus-
trial logging worked its way up the watershed.
While chinge has been substantial, it is interest-
ing to note that the same travel corridors con-
tinue to be used, as well as the same general
encampment areas 2long the main rivers and
near upland lakes and ridges.

View of Bull of the Woods ooklg south to Mt. Jefferson

The cartiest road construction in the watershed
was road 63 in 1953 with the first section of
road 70 following in 1955. Most of the collcc-
tors and the rest of road 70 were constructed in
the late 50's and early 60's. These roads were
primarily of an aggregate surface type. Road
63 was reconstrucled to asphalt in 1963 and a
major program of reconstruction {o paved
surfaces took place in the 70's. In all, 87 miles
of road were built in the 50's, 144 miles in the
60's, 79 miles in the 70's, 49 miles in the 80's,
and 2.5 miles in the 90's up to 1994.
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The first timber harvest occurred on 42 acres in  recreational use alse increased dramatically. In
1950, Inthe 50's, 1688 acres were harvested. 1969 the three districts reorganized into two-
This number grew to 5228 in the 60's, 6594 in the Clackamas and Estacada districts. All
the 70's, and 7146 in the 80's. Through 1994, watershed lands east of the Collawash became
5722 acres have experienced some type of part of the Clackamas district and everything
timber harvest in the 90's. west of the river was included in Estacada,
Currently the Mt. Hood is reorganizing again
In 1952 the Clackamas Planning Unit was split  and the two districts are being combined. More

into three districts, Esfacada, Lakes, and detailed information can be gained {rom the
Collawash. The Collawash district basicatly Heritage Resource Staff at the Mount Hood
covered the watershed. Along with timber National Forest Supervisor’s Office.

harvest and the establishment of a road system,
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FIRE CREATED LANDSCAPE PATTERN

RECONSTRUCTED HISTORIC
LANDSCAPE — EARLY 1900’s -

Five, historically, was the dominant landscape
pattern-forming disturbance in this portion of
the Cascades. The last major fire evenls in the
Collawash/ Hot Springs Fork watershed oc-
cugred around the turn of the century. Map 4

is a reconstruction of the Collawash/ THot
Springs Fork landscape in the carly 1900°s. It
shows the amount of carly seral vegetalion that
was present at the time, along with the younger
mid seral stands. Some of the areas, especially
those in Bull of the Waods, were probably in an
carly scral condition for quite some time, due to
slow regeneration and stand growth.

The landscape patiern was reconstrucled using
1946 aerial photographs, current age class infor-
mation, and panoramic photographs taken from
lookouts in the early 1930%s. Tt is scknowledged
that this is only a single point in time, and that
1o gel a true picture of “natural™ conditions,
many other points in time would need to be
examined. This is a conservative estimate of the
total amount of early seral in the watershed.
Only stand replacement (ires were mapped, and
some smaller Tires were probably missed.

FIRE REGIMES

The Mt. Hood National Forest has been divided
ino eleven fire ecology groups based on vegeta-
tion, fire frequency and behavior (Eve.s, 1994),
The Collawash/ Hot Springs Fork watershed

contains threg of these groups. Fire Group 8,
the “warm, moist western herlock, Pacific
silver fir” group has an average stand replace-
ment fire frequency of 50-300+ years.

Fire Group 6, the “cool moist lower subalpine™
firc group, is found in the higher elcvations of
the watershed, in Bull of the Woods, and along
Rho Ridge. H bas an average stand replacement
fire lrequency of 170-430 years characterized
by crown fires, torching, spotting, and Jethal
underburning.

Fire Group 9, the “dry western hemlock,
westside Douglas-fir'” group, has a fire fre-
quency of 25-150 years with primarily under-
burning, and some erown fire. This group is
found on south and west aspects, on steep
slopes in the Collawash and Hot Springs Fork
canyons, and in some arcas with rock outcrops
and talus slopes. These arcas are asswined Lo
have reburned frequently with below cunopy
ground fires. These stands have a different fire
regime due 1o their sieepness, wide spacing of
trees, thin soils, and the high percentage of
exposed rock.

PATTERN

Fire created patterns differ from current harvest
created patterns primarily in the size, shape, and
distribution of patches. Fire created openings
tend to be large, irregularly shaped, and
infrequently distributed (both spatially and
temporally} across the landscape. Fire created

openings also contained more remnant live trees
and snags.

This watershed currently contains much more
unfragmented, closed canopy forest than many
of the surrounding watersheds in the Clackamas
subbasin. Qutside of the wilderness the land-
scape pattern is primarily fragmented (30-40%
of the arca is in carly seral openings). Early
seral openings have been created mastly by
clearcot harvesting. Open patches are uniform
in size, regularly shaped, and evenly dispersed
within the closed canopy matrix. The frag-
mented pattern that currently exists outside of
the wilderness area has more edge habitat and
less connectivity of mature forest than the
pattern created by the natural disturbance
regime.

Certain species and processes are favored by
the curcent pattern. Contrast (edge) species
such as elk, great homed owl, and possibly the
great gray owl have benefited because the
juxtaposition of late and early seral types
provides ideal foraging conditions near the
shelter, resting, and breeding sites they need.
Species that avoid edges and openings such as
pine marien and fisher are disadvantaged by the
current pattern. The brown-headed cowbird, a
non-pative parasitic bird, seriously threatens
native bird populations nationwide. 1t is known
to be present on the Forest and is generally
favored in fragmented landscapes. It could be
encroaching upon this walershed; more moni-
toring is needed.
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INSECTS/ DISEASE

This section provides information about past
and present insect infestations in the watershed.
To date, no known studies have been conducted

* to determine the extent of insects or disease in
Bull of the Woods. All known data come from
past field observations on managed lands and
experience with the idiosyncrasies of each
organism. Though very little (if any) data has
been gathered within the wilderness, projections
can be made as to existing conditions and what
can be expected given specific parameters.

Insects are part of the ecosystem and will be in
the future. Normal insect populations fluctuate
up and down depending on various factors such
as weather, predators, etc. However, specific
events occasionally allow a particular species to
increase populations dramnatically. This is the
case with the Douglas fir bark beetle and the
spruce budworm.

Douglas Fir Bark Beetle: This beetle usually
attacks freshly downed Douglas fir trees. The
down tree may have fallen by any number of
methods (e.g., wind, chainsaw, etc.), Normally,
beetles go through their cycle(s) and then move
elsewhere. This process goes unnoticed by the
casual observer. However, when a major event
takes place, populations increase dramatically.

If there are sufficient numbers and a lack of dead
wood for the popuiation size, they can move into
stressed live trees in the surrounding area.

Once beetles have gone through their ¢*cle and
the young leave the brood tree, they can travel

up to two miles in search of more down or
recently dead trees. If a large outbreak occurs,
it typically lasts about 3-5 years after which the
population decreases to its normal level unless
another catastrophic event occurs.

The only previously known outbreak of beetles
occurred in the Hot Springs Fork canyon in the
1970's in three different areas (see Map 5).
From what is known about this event it was not
widespread. It is suspected that the event was
stimulated by a major windstorm and subse-
quent blowdown, [t is suspected that blowdown
occurred and that the infestation set in soon
after the storm, In the *89-90 blowdown event,
large areas of down trees existed. The beetlc
populations soared. After the initial infestation,
the young beetles left the brood trees and
moved into surrounding weaker trees. This was
evidenced by the many trees that died and
turned red several months after the storm event.
Most beetle killed standing trees were in and
around areas with intensive past harvesting
{where the blowdown was most extensive).
Some blowdown did occur in the wilderness,
the Bagby RNA, and the Hot Springs Fork
canyon. As a result, the bectles attacked
stressed trees in these areas, 100,

Spruce Budworm: This insect has defoliated
thousands of acres of trees on the eastside and
around Government Camp. To date, there have
been no outbreaks or pockets of activity on the
Estacada or Clackamas districts in the
Collawash area. These insects prefer weakened

and stressed trees. The weakening agent on the
east side and around Government Camp was the
drought period that lasted several years in the
late 80's and early 90's.

Silver Fir Bark Beetle: These insects attack
the “true fir"* species when these trees come
under some sort of stress. There are no known
outbreaks in the Collawash watershed. How-
ever, there are large populations in the Olallie
Lakes area.

Although there are pockets of disease (such as
Phellinus weirii, mistietoe, blister rust, and
Armillaria), there appears to be no outbreaks or
areas of infection in the Collawash area that
would raise an immediate concern. It can be
expected that existing disease pockets will grow
in size, however, this growth will be slow.

NATURAL CONTROLS

Inscctiverous forest birds, bats, and fires exert
natura) control over forest insects and diseases.
Burk beetles are preyed upon by birds that
employ a chipping or excavaling foraging
method in and under the bark of trees {(wood-
peckers). The populations of these birds are not
known with any precision; population numbers
are currently inferred by the density and distri-
bution of large snags in the landscape. Bud-
worm is eaten by a variety of foliage gleaners
(especially chickadees). The populations of
these birds is also uncertain.

Collawash/Hot Springs Watershed Analysis: Par 1l - History
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WINDTHROW

Within the Collawash/ Hot Springs Fork water-
shed catastrophic windthrow was not histori-
cally common, excluding large events such as
the 1962 Columbus Day Storm. Anecdotal
observation indicates that, generally, normal
blowdown only involves a single tree or small
group of irees scattered over a wide area. These
trees provide for such things as nutrient cycling
and large wood in streams. However, the
intensity and occurrence of windthrow have
increased during windstorms since the 1970's.
This is mainly due to the increase of
harvest-related openings and associated culting
linefedges that are not windfirm, allowing the
winds to drop down and hit a residual stand
full-force. Unmanaged forests often have high
stand densities and tall trees that are shallowly
rooted. In dense stands, individual trees depend
on mutual support during a wind storm. When
neighboring trees are removed, in combination
with certain terrain, soil, and exposure condi-
tions, the potential for windthrow is increased.

A windthrow interpretation based on the Mt.
Hood National Forest Soil Resource Inventory
(SRI) identifies a moderate or high windthrow
hazard over a large portion of the watershed
{Map 6). This is based on SRI interpretations
regarding rooting depth. For high hazard sites,
the SRI indicates rooting depths are expected to
be generally less than 18 inches.

A slope class map generated with digital eleva-
tions shows a large portion of the watershed has
slopes of less than 50 percent. According to the

literature, winds generally can follow slopes of
less than 70 percent. Gentler slopes result in a
greater potential for windthrow if other stand,
soil, and exposure conditions all coincide.

During catastrophic wind events windthrow can
occur in unharvested stands, such as Bull of the
Woods Wilderness, although not to the extent as
in the portions of the watershed that bave been
heavily harvested, As in a managed stand. if an
opening in the wilderness occurs through
natural events (i.e., fire, insects, wet areas, etc.),
windthrow can be expected on susceptible sites.
For example, a fire occurred in the upper Hot
Springs Fork area near Shower and Spray
Creeks in the late 1970's. It was approximately
two acres in size. In the 1989-90 windstorm the
trees 1o the north of this “hole” blew over. The
blowdown area is about 1-2 acres in size,
however, it is expected that now that it has
started, more blowdown will periodically occur.

In the storm of 1989-90 the Estacada District
portion of the watershed had about 16MMBf of
timber blow over. This involved about 320
acres. To date, a portion has been salvaged,
however, approximately 200 acres have not.
The Clackamas District portion of the water-
shed experienced similar blowdown east of the
Collawash River.
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SOIL SENSITIVITY AND SOIL QUALITY

DESCRIPTION

Map 7 depicts certain soil characteristics in the
walershed pertinent to forest management. The
intent of the porirayal is to show the distribution
and extent of soil types that are sensitive to
forest management practices. They are sensi-
tive because their inherent properties (physical,
biological, and chemical characteristics) make
them susceptible 1o detrimental soil impacts
such as compaction, landslides, and accelerated
erosion. These disturbances have the potential
to decrease forest productivity. Only sensitive
soil types are shown so as (o alert managers
where to exercise additional caution when
implementing management activities on them.

Soil types have been divided inio two catego-
ries, sensitive and non-sensitive. Sensitive soil
types have been further divided into seven
subsets (Table 1). Each subsel has been rated
for certain capabilities: soil sensitivily, inherent
soil productivity (as measured by site class),
and soil resilience. An assessment was con-
ducted to qualify effects of previous manage-
ment practices on these soil types, and the
amount of recovery from those effects. Then
the soil capabilities were coupled with the
elfects of previous harvest 10 come up with an
existing condition termed soil quality.

The utility of these ratings is to provide infor-
malion for management planning that could
help prevent detrimental soil impacts, thereby

helping to maintain forest productivity and
minimize indirect effects to off-site resources
such as water quality.

CAPABILITY DESCRIPTIONS

Soil sensilivily is an appraisal of a soil’s suscep-
tibility to detrimental impacts from harvest and
voud related activities. Soil properties such as
texture, depth, infiltration, organic material,
nulrient level, etc., are used to determine sensi-
tivily.

Inherent soil productivity is measured by site
class. Site class reflects productivity, thus
vegelative expression is representative of soil
praductivity.

« High Soil Productivity: site class [ or 1l
» Moderate Seil Productivity: site class [l or IV
» Low Soil Productivity. site class V or less

Soil resilience is the capability for a soil type to
recover from detrimental impacts or resist them.

High Soil Resilience: These soils have a good
capability to recover from detrimental impacts,
impact recovery is not considered long-term, or
these soils have a strong ability to resist detri-
mental impacts.

Moderate Soil Resilience: Soils with recovery
capabilities and detrimental impact suscept-
ability somewhere between low and high resil-

ience. These soils don't possess low or high
resilience characteristics.

Low Sail Resilience: Recovery capability is
poor, impact recovery is considered long-term.
These soils have properties that make them very
susceptible to detrimental impacts.

ASSESSMENT OF EFFECTS FROM
PAST MANAGEMENT

Extent of previous harvest is the amount of area
harvested within a soil group. Assuning that
most of the past management regimes included
clearcut hurvesting and broadcast burn site
preparation, it was hypothesized that the greater
the amounl of area harvested within a soil type,
the greater the degree of detrimental soil im-
pacts that could have occurred.

* High extent of Previous Harvest: s0il groups
with > 50% of acres ever harvested.

* Moderate Extent of Previous Harvest:
groups with 25-50% of acres ever har-
vested.

* Low Extent of Previous Harvest: soil groups
with «25% of acres ever harvested.

Recovery from previous harvest was assessed
by evaluating stand and plantation ages. Itis
assumed 1hat acres harvested more than ten

Collawash/MHot Springs Watorshed Analysls: Par [ - History
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Forest Extent Prev. | Recovery %‘;’“a“ "
Soil Type Description Sensitivity | Resource Productivity }lnrvut- - Rate o
Wet Soils (high water | These soils have perennially high water tables, they are Mod. Low Low Mod .-Hig Low
tabled: 470 acres, generally wet meadows buth forested and non-forested,
distribution is widespread on many landforms.
) Very Low Low
Very Rocky Soils: Soils in this calegory are vety thin and fragmental, exist | Mod. Very Low Very Low Low v
12,803 acres on slopes generally greater than 30%, are often associ-
ated with talus slopes, are widespread, comprise the
majority of soil types in the wilderness, with low to
muoderate forest cover, o iod
ow-Mod.
Stream Adjacent Soils: | These soils are oficn very erosive, unsiable, sometimes Maod. Low Low-Mod. Mod. Low
6,070 ackes Tack topsoil and organic horizons. They are always
associated with perennial streams and major
drainageways: they are constantly subject 1o erosional
forces despite heavy (o maoderite forest cover. ~iod
- - . H od.
Muderately Deep to Very erosive soil types with thick topsoil and organic Med. High High High High
Deer Soils: 10,144 horizons, often with finc iextures. They have the highest
wires clay content of uny soil Iype in the watershed. They can
store large amounts of watet, may have high water tables,
are usually “istable, associated with large ancient
landslides both dormant and active (carthflows). They are
distributed primarily in the lower reaches of the waler-
shed, with heavy forest cover. W. Hemlock Zone. Coiiod
- oh - w-Mod.
Maderalely Deep Soils: | Highly erosive soils with slapes greater than 30%. They | Mod. Low-Mod. | Mo, Mod.-tigh -} Mod
7.593 acres have high rock contenl, are unstable, associated with
steep weak rock. They are variably distributed in the
lower reaches of the watershed. with heavy forest cover.
Pacific Sitver Fir (PFS) Zone. i
_Hi w
Shallow soils, Pyro- Exteemely erosive soil types. veey shallow, with a low Mod. Luw Low-Maod. Mod.-High  {Low Lo
clastic parent material: | water holding capacity. They have high rock content,
7.764 acres with slopes greater than 60%, associated with steep
weak rock, generally distributed on fower sideslopes.
with moderate forest cover. PSF Zone.
e - - -Mod.
Shallow cold soils, These soils exist above 3,000 clevalion, are very High Low Low-Mod. Mod. Low Low
parent materials are shallow, have a low water holding capacity, and a high ‘
CHacial deposits: rock content. They are very cold soils prone (o frost,
18,726 acres very widespread, associaled with glaciated landforms,
primarily distrihuted on upper sideslopes south of the
Hot Springs Fork mouth, with moderate 1o heavy forest
cover. PSF Zone.
Kev: Res-Resilicnce, FFPr-Forest ﬁ:ﬂuclivily. EPH-Exient of Previous Harvest, RR-Recovery Rate, SQ-Soil Quality
Table 1 Sensitive Solls '
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years ago have undergone natural recovery
from detrimental soil impacts such as compac-
tion, accelerated erosion, landslides, excess
removal of organic material, and extreme soil
scorching. Impacts may have been eliminated
ot reduced; it's likely that effective ground
cover has established and vegetation has formed
some degree of protective cover over bare soil.

EXISTING CONDITION (SOIL
QUALITY)

Soil quality is an overall assessment of existing
soil resource conditions. The qualitative desig-
nations are a product of evaluating soil capabili-
ties (inherent productivity, resilience, and
sensitivity) in combination with past manage-
ment effects and recovery from those effects.
There are three soil quality designations: low,
moderate, and high.

High Soil Quality: high productivity, site cl;fss
Lor I, high resilience, not susceptible to detri-
mental impacts, not sensifive, less than 25% of
the area has been harvested in the past.

Moderate Soil Quality: moderate to high
productivity, site class Il or IV, low 1o kigh
resilience, may or may not be susceplible 10
detrimental impacts, may be sensitive, 25% o
50% of acreage has been harvested in the past.

Low Soil Quality: low to high productivity, site
class varies 1 to V, low resilience, very suscep-

tible to detrimental impacts, sensitive soil, 25%
{0 greater than 50% of acreage has been har-
vested in the past.

Most of the soil resource acres in the watershed
are in a low to moderate soll quality condition.

« 33,637 ucres of moderate to high soil quality
« 10,144 acres of moderate soil quality

» 32,389 acres of low to moderate soil quality
« 21037 acres of low soil quality

Implications of the soil quality conditions in the
watershed indicate that detrimental so1l impacis
from past management exists and that forest
productivity has likely been affecied, but not
drastically. Much of the soil resource is in good
condition. There are many acres of sensitive
suils with Jow or moderate soil quality. These
soil types may require careful strategies and
consideration for managing natural resources vn
themn.

SOIL TYPES

One-third (33,637 ac.) of the soils in the water-
shed are considered non-sensitive, They vary
greatly in characteristics, distribution, and
occurrence. However, they all are resistant 0
detrimental impacts.

Sensitivity: low to moderate
»  Soil Productiviry: moderate
s Recovery Rate: moderate Lo high

= Overall Soil Quality Rating: moderate 10
high

*  Resilience: hgh

s Degree of Previous Harvest: moderate

Abuoul two-thirds of the soils in the watershed
are considered sensitive. They are particularly
susceplible to detrimental impacts from man-
agement activities. They vary greatly in their
characteristics, inherent productivity, and
resilicnce. These sensitive soit types are di-
vided into seven subsets, each subset differing
in their capabilities and characteristics that
make themn sensitive. The subsels are listed and
described in Table |.

INFORMATION GENERATION

The soil map was produced by Geographic
Information Systems (GIS). As a result of this
wilershed analysis, the Mt Hood's SREnsap
wis trunsferred into an electronic formal in
GIS. Aerial photo (*88 infra red, 1"/mi) inter-
pretaion was used 10 obtain ocular estinies of
the percent area that has ever been harvested on
cich soil group. Soil Quality ratings were
determined by inputting qualitative ratings for
soil capabilitics and effects of past management
into a decision matrix that produced a soil
quality designation. All factors were weighted
equally. For more informatiot contacl the Soil
Scientist on the Estacada Ranger District.
Primary references used are listed in the Refer-
ence section.

Collawash/Mot Springs Watershed Analysls: Purt Il - Hiswory

2-14



REFERENCE/ BACKGROUND SEDIMENT REGIME

Map 8 depicts background, or natural, primary
scdiment production sources and delivery
routes. It provides a backdrop to characterize
natural sediment production and delivery
through the watershed. The map shows where
pritary, chronic sediment production occurs
naturally and where it is delivered to water
courses, It illustrates the relative amount of
background sediment production in the waler-
shed and represents what conditions might be if
there were no roads or timber harvest in the
watershed.

The storage component of the sediment regime
is not visaally characterized on the map. Most
fine sediment in the watershed is stored in the
soil mantle, primarily on earthflows (ancient
landstides), vallcy bottoms, and glacial cirques.
Natural storage of fine sediment in these fuvial
environs is relatively short-fived, the watershed
is very “flashy.” Winter storms and high water
evenis lend to flush fine sediments through the
system.

Major sediment sources are consislently assoct-
ated with drainageways ot steep, unstable slope
conditions. The dominant processes influenc-
ing sediment production and delivery in the
watershed are mass wasting and fluvial dynam-
ics. In terms of slope stability, the Collawash
watershed is more unstable than any other on
the Mt. Hood NF. Sediment is produced and
delivered directly into water courses by distinct
mechanisms and events such as:

« Debris slides, debris flows, and transtational
fuilures {shallow landstides), primarily on steep
drainageways, drainageway sideslopes, shallow
sotls, and steep, weak rock types;

= Streams and rivers that undercut the tocs of
ancient landslide landforms (often called
earthflows), both active and dormant;

+ Streams dissecting ancient landslide land-
forms, bolh active and dormant:

- very erodible, unconsolidated materials,
unstable streamnbanks;

- rapid stream downcutting and bank under-
culling. even on relatively low gradients;

* Stumps, earthflows, and soil creep where soil
materials are under constant sheer stress, result-
ingin the slow, downhill movement of the soil
mantle,

Other ecosystem processes and componcnts are
primary contributors to mechanisms that drive
sediment production and delivery in the water-
shed. Sediment preduction and delivery
mechanisms are strongly associated with the
wet season, high precipitation, and
rain-on-snow events. Unstable slopes, steep-
ness {>609%), soil types, and rock materials
greatly influence this sediment regime.

Sediment production and delivery mechanisms
often function as sources for aguatic habitat
components. Mass wasting events and
streambank erosion are major source mecha-

nisms for large woody debris and rock substrate
inputs o streams.

Primary sediment sources in the watershed are
the mid and lower reaches and tributaries to the
Collawash and Hot Springs Fork rivers. The
ancient landslide landforms (earthflows) are
primary contributors of fine sediment to waler
courses. The wilderness area delivers a rela-
tively smaller proportion of sediment to the
walershed than areas outside its bounds, prima-
tily in the form of slope failures on steep slopes.

INFORMATION GENERATION

The accompanying map was produced by
overlaying a variety of maps to interpret which
physical features and processes interact lo
generate the sediment regime in this watershed.
Acrial photograph interpretation was also used

"o help validate assumptions and conclusions.

Maps and GIS overlays used:
Landform
Streams
Soils (SR1)
Precipitation
Vegelation
1"/mi. 1989 IR aerials
Slope
Mass wasting risk
Geology
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Collawash Watershed
Background Sediment Regime

« Estimated primary sources and
delivery roules

« Natural regime at a snapshot in time,
pre-roading condition

» Spatial and relative magnitude of
sedimeni production and delivery

4 Sediment Delivery

Debris Slides, Debris Flows,
\ Tranlational Failures on Steep
Siopes and Minor Drainageways

Dormant) Toes and Streambanks,
Unstable Drainageways, Rapid
Stream Downcutting, Debris Slides
and Flows in Major Drainageways,
Suil Creep, Slope Undercutting.

\ Ancient Landslide (Active and

Note: Line thickness denotes

relative production rates, Thick

lines suggest higher production
_than thin lines.
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Certain assumptions were used to help formu-
late hypotheses on the sediment regime in this
witershed.

« In forested watersheds with continuous
effective ground cover, rain splash, ov. rland
flow. dry ruvel, dust. and wind erosion are nat
primary factors contributing to the reference
sediment regime (except after stand replace-
ment fires),

* The natural range of sediment production in
the watershed ix guite large: low quantitics are
produced in the dry scason, higher amounts
during the wet scason.

For more information contact the Soil Scientist
on the Estacada Ranger District. Prin.iry
references used are listed in the References
seclion.,

Collawash/Hot Springs Watershed Analysls: Part Il - History
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GEOLOGIC LANDFORMS

Landforms were delineated based on their tundshiding. The breaks between slope classes
susceplibility to landsliding. Each landform are semewhat arbitrary, and there is no evidcn‘ce
type reflects a unique combination of geologic  to suggest that landslide frequency abruptly
units, slope gradient, and drainage density. The  declines immediately upen moving from a

dominant slope forming processes vary from higher to lower slope class.
jandform type to landform type. Table 2 gives _ ‘
descriptions of the landform types. For more information on the landform map,

contact the Forest Geologisi for the Mt. Hood
NF. For information on the geology base

INFORMATiON GENERATION maps, see the Reference section.

The landform type map (Map 9) was con-
structed using existing bedrock and surficial
geology mapping, slope angle, and drainage
density. Hammond and others (1982) was the
primary source for the bedrock and surficial
geelogy. Inside Bull of the Woods Wilderness
the bedrock geology mapping of Walker and
others (1985} was used to modify the mapping
of Hammond. Slope angles were obtained
using the Mt. Hood's digital elevation model.
The relative activity of ancient landslides was
determined using past landslide mapping by
geotech personnel, and by personal field experi-
ence with many landslides.

The key assumption and interpretation step in
producing the landform map involves the
grouping of particular geologic units into
simplified units based on their susceptibility 1o
mechanical and chemical processes.

Another assumption involves assigning adjec-
tives such as “Steep” or “Moderate™ to a group
of slope angles to highlight their propensity for

Collawash/Mot Springs Watershed Ansfiysia: Part |1 - History



Ancicnl Landslides-
Active (ALA)

Large ancient landslides or carthilows that have moved recently, evidenced by freshness
of surface features as documented in the geolcch project files. Most types of manage-
ment aclivilics arc likely to reactivate or accelerate movement on these landforms,

Weak Rock- Steep
Slopes {WRSS)

Generally horizonal-lying layers of casily-erodible pyroclastic materials with cnough
thin, resistant lava Mows 1o hold up the sicep (>50%) slopes. Changes in permeability at
the conlacts between the dillerent layers oficen resull in springs or shallow groundwater
tables. Alicring the groundwater conditions in these areas can trigger debris slides and
debris flows. This landform unit is highly dissected.

Laycred Resistant
Ruock- Steep Slopes
{LLRRSS)

Generally horizonial-lying layers of reststant lava flows separated by layers of weak
pyroclasiic materials. Permeability contrasts similar 1o that in the WRSS landlomm type
increase the susceptibility w landsliding at those contacts. Slopes are greater than $0%.

Ancient Landslides-
Daormant {ALDY

Large ancient tandslides or carth(lows that are not knewn to have moved recently. These
features may have been initiated thousands of years ago by extremely large earthquakes.
Portions of these features have probably moved sinee then because of other Jarge
carthquakes or extreme climatic events. The presenl risk is for reactivating portions of
these ancient landslides.

Resistant Rock- Sleep
Slopes {RRSS)

Large igneous intrgsions ncar Auslin Point and Bull of the Woods Mountain underlic the
steep (>50%) slupes in thosc arcas. This landlorm Lype docs not contain the layered
bedrock eommon 1o much of the watershed so permeability contrasts are not as pro-
nounced.

Weak Rock- Mod-
craie Stopes (WRMS)

Similar to the WRSS landform type except for the lower slope angle (20-50%). Land-
slide susceptibility is alsw less.

Laycred Resistant
Ruck- Moderate Slopes
(LRRMS)

Similar to the LRRSS landform type except fo- the slope angle (20-50%). Landslide
suseeplibility is also less.

Glaciated Valley Tee
Stopes (GVTS)

Lower sideslopes of glaciated valleys. Glacial till mantles these slopes, providing them
with a smoother shape and less dissection than the steeper valley side-slopes dirceily
above this landform type.

Resistant Rock-
Moderale Slopes

Similar 1o the RRSS landform type except for the slope angle (20-50%). Landslide
susceplibility is also less. Occurs only in a few small areas ncar Austin Point and

(RRMS) Maother Lode Creck.

Talus (1) Angular loese rock that has accumulated downslope from outcrops of generally resistant
bedrock as a result of rockfall and smalt debris slides.

Glacial Valiey Floors Low angle glacial tifl deposits that formed in the valley bovtoms of the larger glaciated

(GVE) valleys or on the lov angle plateaus along the eastern edge of the watershed,

Ridgetops and Bedrock
Benches (RT)

Low angle ridgetops and midslope benehes not underlain by ghacial il Very poorly
dissecled.

Alluvivm (A)

Very flat, fluvial depositional landforms. Includes both glacial outwash and flood
deposits.

Table 2
Deoscriptions
of Landform
Types -
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Collawash Watershed
Landform Type

Alluvium

Ancient Landslides (Active)
Ancient Landslides {(Dormant)
Glaciated Valley Floors
Glaciated Valley Toe Slopes
Layered Resistant Rock MS
Layered Resistant Rock S8

Resistant Rock Moderate Slopes

Resistant Rock Steep Slopes
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Ridgetops and Bedrock Benches
Weak Rock Moderate Slopes
Weak Rock Steep Slopes
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MASS-WASTING HAZARDS

The mass-wasting risk map (Map 10) highlights
those landform types that have an inherent risk
of mass wasting. Management activities on
these landforms increase the relative hazard for
inducing landslides and mass wasting occut-
rence. This map divides the Ancient Landslide
landform type of the landform map into active
and dormant portions.

The relative hazard ratings (Table 3) are based
on two major factors: the susceptibility of the
landform type to mass-wasting events, and the
likelihood of sediment from that event reaching
a defined channel. No historical landslide
inventory was atlempted for this watershed due
to lime constraints. Information from historical
landslide inventories completed on portions of
two adjoining watersheds (Fish Creek andd
Upper Clackamas) with similar Jandform types
was extrapolated into this watershed and used
to assign the relative hazard rating. The
Collawash/ Hot Springs Watershed is the most
unstable within the Mt. Hood National Forest.
Landslides can and do occur almost anywhere
in this watershed.

A relative hazard rating of high for a landform
type does not mean that the entire landform has
an equally high probability of delivering
mass-wasting produced sediment to a defined
channel because of a management activity. It
means there are more potentially unstable areas
or a more efficient sediment delivery system or
some greater combinations of thest two factors
within that landform type compared to others

with lower hazard ratings. Within any landform
type there will be some areas with a very fow
relative hazard for sediment-delivering land-
slides and some with an extremely high relative
hazard. The high hazard areas will be identified
during the planning phase of individual
projects.

The relative hazard ratings for the Jandform
types designated during this watershed analysis
are different from the earthflow risk ratings
(high, moderate, low) in the Forest Plan. The
earthflow risk rating system incorporates other
factors besides sediment delivery when assign-
ing a rating to a particular earthflow, unlike this
analysis’ hazard rating system. Since
earthflows are a type of landslide, the high,
moderate, and low risk earthflows mapped for
the Forest Plan are included within the Ancient
Landslide landform mapped for this watershed
analysis. Additional landslides that are prob-
ably not true earthflows are also part of the
Ancient Landslide landform. The mapping
completed during this watershed analysis does
not replace the earthflow mapping that is part of
the Forest Plan. The B8 standards and guide-
lines from the Forest Plan are not extended to
any new areas because of mapping completed
for the watershed analysis. Boundary discrep-
ancies between the iwo mapping exercises
should be resolved with field-based mapping.

The Ancient Landslide landform type (Table 2)
is based primarily on the geologic mapping of
Hammond and others (1982). Active portions

were delineated based on past landslide map-
ping by geotech personnel, and by past field
experience with many landslides. The accuracy
of the mass wasting map reflects the accuracy
of Hammond’s map and the past landslide
mapping of the geolech group.

For more information on the mass wasting
map, contact the Forest Geologist of the ML,
Hood National Forest. For information on the
geology base maps, see the Reference section.

Collawash/Hot Springs Watershed Analysls: Part [1- History
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of stope angles, and dominant mass- wasting processes. .

This table lists the 13 landform types with their sssociated geologic units, the relative hazard rating, range

Dominant Processes

Landform Type Geologic Units Hazard  Slope
Ancient Landslides - Active Qls XH 10-70 | Slumps, EF, DS, DF
(ALA)
Weak Rock - Steep Tb, Tbe, Tr, | H 50+ | DS, DF, Slumps
Slopes {WRSS) Tvs
Layered Resisiant Roek - Tn, Qba, Tva | M-H | 50+ | DF, DS
Steep Slopes (LRSSS)
Ancient Landslides - Qls M-H {| 0-70 | Stumps, EF, DS, DF
Dormanmt (ALD}
Resistant Rock - Stocp Tipa, Tda M 50+ | DF, DS, Rockfall
Steep Slopes (RRSS}
Weak Rock - Moderate Slopes | Tb, Tbe, Tr, | M 20-50 | DS. DF, Slumps, EF
(WRMS) Tvs
Layered Resistant Rock - Tn, Qba M 20-50 j DS, DF
Moderate Slopes (LRRMS)
Glaciated Valley Toe Slopes on M 20-40 | Slumps, DS
(GVTS)
Resistant Rock - Moderale Tipa, Tda L 20-50 | DS, DF
Slopes (RRMS)
Talus (T) Qu L 40-70 | Rockfall; DS
" Glacial Valley Floors (GVF) | Qwt L 0-20 | Slumps, DS
Flat Upland Surfaces (RT) QTb, Tn, Tr | VL 0-20 | Weathering
Alluvial Flood Plain (A) Qal VL 0-10 | Streambank Failure
Abbrevistions: Dominant Processes Hazard
DS = debris shide XH = exiremely high
DF = debris Mow H = high
EF = earthllow M = moderate
L=low
VL = very low

Table 3

Rolative Hazard
Rating for Manage-
ment Activities
Triggering Sedl.
ment-Delivering
Landslides

Collawash/Hot Springs Watershed Analysis: Part Il - History
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PUBLIC COMMENTS

Map 11 is based on comments and suggestions
received at a Public Meeting held February 18,
1995 in Estacada. The topic of concemn was the
Collawash/ Hot Springs watershed analysis and
the objective was to capture the questions and
suggestions of those citizens present. Most are
long time residents of the area who are quite
familiar with the watershed. Some have been
using it for years, They were asked to illustrate
their comments by drawing or wriling on maps
of the watershed that were provided. Their
concerns covered a wide range of topics but
among the more popular were biodiversity,

" fisheries, recreation, and roads.

The following is a list of those present at the
meeting along with their given cities of
residence:

Bud Beechwood, Tigard

Guy Kennersman, Oregon City

Ed Eaton, Portland

Wayne Coultas, Oak Grove

Cole Gardiner, Portland

Jim Mastne, Corbett

Rex Lebow, Estacada

Chet Greene, Portland

Noel Hamel, Estacada

Steve Hinton, Portland

Harry Coultas, Gaston

Avis Rana, Oregon City

Dave Corkran, Portland
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CONCERNS:

« Rehabilitate Cutthroat Areas
- Long-term goals
- Cedar logs to trap sediment

« Alder
- Leave some on ground. Don’t sell all]

« Color Code Stream Segments
- Temperature
- Pool, riffle
- Morphology change
- Subwatershed

« Fan Creek
- Side channel restorations
- Plan dispersed recreation for
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VEGETATIVE STRUCTURE

Map 12 is a vegetative structure map that
displays the curvent condition of the Collawash/
Hot Springs Fork watershed. The structural
elements of the Collawash/ Hot Springs Fork
landscape are divided into six broad categories:

s Matrix (landscape ecology definition)
= Immature forest paiches

» Wetland patches

* Sitka alder shrub patches

* Aguatic patches

* Rock patches

The matrix within the Collawash/ Hot Springs
Fork watershed, based on the criteria of relative
area, connectedness, and control over landscape
dynamics (Forman and Godron, 1986, Diaz and
Apostol, 1992), is defined as “mature forest,” a
combination of large and small sawtimber. The
matrix is composed of three different structural
classes: large conifer, closed small sawtimber,
and open small sawtimber. Ages of large
conifer stands in the watershed range from
approximately 80 to 550 years old. Most of the
targe conifer stands in the Collawash/ Hot
Springs Fork are between 200 and 350 years
old. The small sawtimber stands are a combi-
nation of mid-successional stands originating
from stand replacement fires and some late-
successional stands on poorer, high elevation
sites.

Immature forest patch structural classes in-
clude: Grass/forb/shrub, open sapling pole,
closed sapling pole, and leave tree and
shelterwood stands. Other landscape patch
types identified within the watershed are: Sitka
alder shrub patches; wetland patches (grass/forb
dominated meadows, shrub wetlands, and red
alder swamps); aquatic patches (lakes and
ponds); and rock patches (rock outcrops and
talus slopes, and quarries).

STRUCTURAL ELEMENTS

Surveys completed over the last several years
have shown that certain structural elements that
are often found after catastrophic fire distur-
bance (patches of unburned trees, scattered
large snags, large downed logs) are missing or
present in' low densities in harvest created
openings. Figuces 1 - 4 display the densities of
medium and farge snags and down fogs in
different structural stages. The figures show
that managed stands contain, on average, far
fewer large snags and logs than unmanaged
stands. Large snags and down log density are
also influenced by stand structure and forest
series. In general the large conifer stands have
greater densities of large and medium sized
logs than small sawtimber stands. The moun-
tain hemlock zone comains far fewer snags and
logs than the other series. ’

Forest LMP standards call for leaving enough
snags in new harvest unils to support, over lime,
at least 60 percent of the biological potential of
cavity excavators. Estimates of biological
potential currently tier to a model devised by
Neitro, et. al. {1985). The medel shows that
approximaltely 2.6 snags per acre are necessary
to achieve 60% biological potential for wood-
peckers at the stand level. A weakness of this
approach is that no agreement exists that this
level of snag retention provides for an equiva-
lent level of biologicat potential for other snag
users (eg., nearly all bats, arboreal rodents,
bluebirds, swallows, and denning carnivores).
At this time, snag levels appear to be “above”
the LMP standard in all large conifer stands,
below LMF standards in most small saw stands,
and below LMP standards in all managed
stands. The last decade’s emphasis on retaining
and topping wildlife trees after harvest has
definitely improved the picture, but snug den-
sity in managed stands (especially plantations
older than ten years) is still low. A proactive
way to deal with this is suggested. Leave
additional standing snags within 50 feet of eatly
and mid seral plantations. This could provide
high quality snag habitat on the edges of these
habitats.

Firewood cutling seems to have contributed 10
the low availability of large down logs in recent
harvest units. Far fewer decks are available for
cutting than in the past and firewood gatherers
have been ebserved far into harvest units in flat
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areas. This trend is likely to continue in the
future and future harvest units may only tempo-
rarily meet the Northwest Forest Plan standards
for down log retention.

Many species in the Pacific Northwest evolved
to use the large snags and logs that were histori-
cally abundant in the landscape. The loss of
snag and log density from managed stands
affects biodiversity and potentially could cause
aloss of critical function in the landscape such
as contral of forest insects. The recent outbreak
of the Douglas-fir bark beetle suggests that
some loss of function may have already taken
place. Twenty-seven neotropical migratory bird
species accurring within the watershed have
significantly declined over the iast :wo decades,
based on Breeding Bird Survey data {Sharp,
1992). OF these 27 specics, half are snag
dependents and inseclivorous or birds of prey
feeding on forest birds. Some of these declin-
ing specics were nol evaluated for population
viability in the FSEIS (USDA, et.al., 1994)
hecause they are not necessarily associated with
late seral habitats.

Snag and log density analysis is based on the
1986 Forest Inventary data (unmanaged stands),
1992 Forest Inventory data (managed stands in
mid seral stages), and 1992 contract data (early
seral stands). See the district wildlife biclogist
or forest ecologist for more information.

Snags per Acre
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Figure 1

Snag Density -
Unmanaged
Stands

Figure 2
Snag Density -
Managed Stands
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SERAL STAGES

Map 13 shows the current distribution of seral
stages within the Collawash/ Hot Springs Fork
watershed. Seral stages within the watersheds
can be grouped into three broad developmental
stages: early, mid and late seral. The three
seral stages vary by both species composition
and structure of the vegetation. Serad stage is
an important ecological driver within the
watershed affecting a variety of ecosysiem
functions, including: wildlife species usc and
migration, nutrient cycling, hydrologic lunc-
tion, production of snags and cearse woody
debris, and disturbance processes (fire, insects,
disease, and windthrow), among many others.
Seral stage also greatly influences aesthetic and
potential economic aspects of the watershed.

For this analysis, seral stages were defincd
according to stand structure rather than stand
age. This means that some older stands on
poorer, high clevation siles arc included in the
mid seral rather than the late seral category.
Late seral stands were defined as stands domi-
nated by conifers at least 2[ inches in diameter
(these stands are generally older than 80 years).
The late seral calegory includes both old-
growth and mature stands that have developed
some old-growth characteristics. The mid seral
category included closed sapling/pole stands
(average stand diameter less than 8 inches,
dense canopy) and small sawtimber (stands
dominated by conifer trecs ranging from 8-21
inches in dizmeter). The early seral category
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consists of grassfforb/shrub stands (primarily
rccent clearcuts that have not yet advanced to
the sapling/pole stage), shelterwood and leave
tree stands, and open sapling/pole stands (coni-
fers greater than 10 feet tall, less than 60%
canopy cover). Currently, 24% of the
Collawash/ Hot Springs Fork watershed is in an
carly seral condition, 26% in mid seral and 50%
in lale scral,

FOREST SERIES

Map 13 also shows the forest series that oceur
within the Collawash/ Hot Springs Fork: west-
crn hemlock, Pacific silver fir, and mountain
hemilock. The three forest series here represent
major differences in ecological factors such as
forest community composition, growing season
length, snow accumualation, productivity (par-
ticularly, the maximum size attained by mature
trees), and wildlife use patterns.

RANGE OF NATURAL
VARIABILITY

The idea of the range of natural variability
(RNV} is based on the concept that ecosystems
are not static and that they vary over time and
space. The dynamic nature of ecosystems
exemplifics the need for us to consider ranges

of conditions under natural disturbance regimes,

rather than single points in time. A key as-

sumption of this concepl is thal when systems
are “pushed” outside the RNV there is a sub-

stantial risk that biclogical diversity and eco-

logical function may not be maintained.

In 1993, the Pacific Northwest Region under-
took an assessment of the RNV for several
ccosystem elements believed to be keys to
ecosystem health and sustainability. The
Regional Ecological Assessment (REAP)
analysis was done at the subbasin scale (USDA,
1993). Historic conditions were defined for the
period between 1600 and 1850.

Figures 5 and 6 show the relationship between
the current condition of the Collawash/ Hot
Springs Fork watershed and the estimated RNV
in the Clackamas subbasin (from REAP) for
two of the identified key ecosystem elements:
amount of early and late seral vegetation.
These numbers are expressed as percent of the
total area (either watershed or subbasin) within
each forest series,

Figure 5 shows that all three forest series are
outside the RNV in terms of amount of early
seral vegetation. There is currently 15% more
early seral within the western hemlock series
than would be expected under the natural
disturbance regime, 8% more in the Pacific
silver fir series, and 4% more in the mountain
hemiock series. This is due almost entirely to
timber harvest and some associated blowdown;
there has been very little recent disturbance

from fire within the watershed.

Under the natural disturbance regime there was
probably a great deal of variability between
watersheds within the Clackamas subbasin. Al
any one point in time some waltersheds prob-
ably had a higher proportion of early seral than
other watersheds. Previous watershed analyses
in the upper Clackamas subbasin {Fish Creek,
Upper Clackamas, Eagle Creek) have shown
that the current amount of early scral vegetation
consistently exceeds the estimated RNV
throughout the subbasin.

Figure 6 shows that the amount of lale serat
vegetation in the watershed is currently within
the RNV in the western hemlock series. There
is 14% more late seral in the Pacific siiver fir
series than in the natural range. It is important
to note that for the Clackamas subbasin the
Pacific silver fir series had a very narrow
estimated range compared to the other forest
series. The mountain hemlock series currently
has 4% less late seral than in the natural range.
There is a large amount of mid seral vegetation
in the mountain hemlock series. This is the
result of a combination of poorer growing
conditions and some stand replacement fires
that occurred in the early 1900's.
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MANAGEMENT RELATED SEDIMENT

DESCRIPTION

Map 14 depicts sediment production sites and
potential delivery routes directly attributed to
existing human disturbances in the watershed.
The map shows exactly where chronic sediment
source locations and delivery points are, prima-
rily related to roads, some related to harvest.
Also, it can be compared to the reference sedi-
ment regime map; the background sediment
regime is not portrayed here. Past effects from
clearcut harvest, intense broadcast burning, and
curnulative sedimentation are not on this map.

Existing management related sediment produc-
tion and delivery in the watershed comes prima-
rily from the road system. The dominant pro-
cesses contributing to sediment production from
roads are cut bank and fill slope related erosion,
and erosion related to concentraled flows.
Currently, there is a greater amount of sediment
production and delivery sites than what existed
undet the reference sediment regime. Many
upland forested sites that were not sediment
sources in the past are now sites of chronic pro-
duction; most can directly be attributed to roads.
Pathways for sediment transport have been
expanded by road related drainage (see hydrol-
ogy section for related road effects analysis).

Dry ravel, raindrop splash, and sheetwash,
widespread sediment producing mechanisms not
historically significant in the watershed now
occur more frequently. The quantifiable differ-
ence between the existing range of sediment

production and delivery as compared to the ref-
erence range is unknown. Considering increases
in: 1) sediment preduction sources, 2) sedi-
ment delivery sites, and 3) the timing of annual
production; it is believed that qualitatively the
range of existing sediment production and
delivery is greater than the background range.

DATA SUPPORTING THE
FINDINGS

There are approximately 380 miles of road in the
watershed. Approximately 345 miies (91% of

“total) are surfaced with various qualities and

quantities of aggregate. Some huve native
surfacing and 35 miles are paved with asphalt.
Since roads with aggregate surfaces comprise
the greatest percentage of road miles in the
watershed, they present a higher potential for
sediment preduction than all other roads com-
bined. Road density in the portion of the water-
shed outside the wilderness area is approx. 3.5
mifsq. mi. Approximately 85 miles of road exisi
within riparian reserves. There are 665 stream
crossings; 520 are on road sections with various
qualities of aggregate. Thirty-two miles of road
cxist on very unstable slopes and landforms.

INFORMATION GENERATION

This map was produced by overlaying a varicty
of maps to interpret which physical features and
processes interact with road and harvest related

features to affect the reference sediment regime
in the watershed. Aerial photo interpretation
was used to help verify conclusions. Maps and
GIS overlays used:

}.andform- Mass wasling

Geology Slope

Soils (SR Streams

Roads layer I"fmi *89 aerial photos
“ Topography Base map

Aerial photo and map overlay interpretation,
confirming predicted sediment production and
delivery sites, was validated by the following
District personnel and records:

C & M Manager

C & M Maintenance Logs

District Roads Manager

Watershed Improvement Needs Inventory

Assumyiions were used to help formulate
questions and hypotheses concerniang the elfects
of roads and timber harvest on the reference
sediment regime. Rain splash, overland low,
dry ravel, dust, and wind erosion were not the
primary sediment producing mechanisms in the
reference sediment regime (excluding the
effects of stand replacement fires). Asphal
paved roads produce less sediment than aggre-
gate surfaced roads. Road sections within 200’
of a stream, or a siream crossing, have o higher
potential for sediment delivery than other road
sections. Contacl the Soil Scientist an the
Estacada Ranger District for further informa-
tion. Primary references used are listed in the
Reference section.
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AQUATIC AND RIPARIAN CONDITIONS

HYDROLOGIC PROCESSES Streamflow. The quantity of streamflow affects magnitude, duration, and frequency of

aquatic habitat and other beneficial uses in peakflows affect channel morphology, fish
To ease analysis, the watershed has been subdi-  several ways. Annual water yields and the habitat, spawning success, and fish survival.
vided into 22 subwatersheds, ranging in size timing and magnitude of peak flows and low Low flows influence fish migration, availubility
from 1,129 acres to 10,524 acres (See Map 15). flows affect fish habitat characicristics and of habitat, effects of water temperature on lish
Table 4 displays several watershed parameters water availability for beneficial uses such as survival and growth, and the health and diver-
influencing hydrologic processes within each walter-based recreation and downstream con- sity of other aquatic organisms. Lacking
subwatershed: sumptive and non-consumptive uses. The long-term monitoring of streamtlow for the

Total | Road | Total | Drainage | Stream | Stream | Channel Expansion |Hydro Recover
‘ Area | Roads | Density |Streams| Density | Crossings | Crossings | Low est. High est. ARP
Subwatershed (acres) | (miles) [(mi/sq.ml) (miles) ] (mlisq.ml.) #) #/sq.mi)l (%) (%) (%)

Fan Cr. (10A) 1,504 | 14.55 62| 18.52 7.0 50 213 229 573 57 0%
Farm Cr. (10B) 2911} 20.02 44| 1964 43 33 7.3 127 31.8 56.4%
Buckeye Cr. (10C) 233 | 1043 20| 1266 35 7 19 42| 105 73.6%
Dicky Cr. (10D) 5892 | 367 04| 4466 49 9 10 15 e T3
Happy Cr. (10E) 1646 | 7.00 271 e08 35 13 5.1 10.8 271 79.9%
Elk Lake Cr. (10F) 10,524 | 8.50 05| 6535 4.0 13 08 15 18 T9.9%
Battle Cr. (10G) 4341 o0.00 00| 28.97 43 ] 0.0 0.0 0.0 100.0%
E. Fk. Collawash R. (10H) 10,382 | 48.74 30| 7146 4.4 88 5.4 9.3 233 00 0%
Mother Lode Cr. (100) 2269 | 0.0 00| 1342 3.8 0 0.0 0.0 0.0 100.0%
U. Collawash R. (10J) 7,028 | 234.65 12| 4524 4.1 53 48 2.9 222 p 8'5%
L. Coltawash R. (102) 9,576 | 58.24 39| 69.27 4.6 134 8.0 147 2es 38 5%
Thunder Cr. (26A) 1,104 | 5.05 27| 155 40 11 59 10 e 83 2%
Pansy Cr. (26B) 5312 18.91 23|  34.04 4.1 29 35 5.5 16.1 80.7%
Blister Cr. (26C) 3,181 | 17.14 4] 139 2.8 15 3.0 8.2 204 73.2%
Skin Cr. (26D} 1,735 | 13.37 48 1033 2.8 24 89 176 24.0 i
U. Nohom Cr. (26E) 3,283 | 20.02 30| 2828 5.4 42 82| 121 303 52.2%
Whetstone Cr. (26F) 3127 790 16 21.23 43 13 2.7 46 118 222%
Dutch Cr. (26G) 1120 5.08 28] &N a8 8 5.1 102 254 61.3%
Hugh Cr. (26H) 3418 | 2022 aal 1754] - 33 22 4.1 9.5 238 62.0%
L. Nohom Cr. (261) 1,394 | 11.99 55 8.29 28 16 73 146 %66 62.0%
U. Hot Springs Fk. (26J) 7.058 8.04 07| 35.01 3.2 6 0.5 13 a2 96'2%
L. Hot Springs Fk. Tribs (262) | 7,309 46.28 41} 5287 46 78 6.8 11.2 279 70.7%
. Total 96,562 | 379.8 25| 830.01 4.2 665 44 8.0 20.0 7500

Table 4. Watershed Parameters Affecting Hydrologic Processes.
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Collawash River and its tributaries, most of
these processes, interactions, and effects will e
inferred from analysis of available data and
interpretation of relevant research findings.

A limited amount of streamflow information is
available for the mainstem Collawash from a
gauging station in aperation from 1966 through
1968, located immediately downstream from the
confluence with the Hot Springs Fork. Fur the
period of record, 85 percent of the annual water
yield occurs in the months of November through
May, with the greatest monthly amount occur-
ting in February (18 percent). The fowest
monthly amount occues in August (1.4 percent).

In contrast, an analysis of streamflow for the
Upper Clackamas River (above Big Bouom)
reveals that 71 percent of the anauul water yicld
oceurs in the same period of November through
May. However, water yields are more evenly
distributed throughout the winter, with the
greatest monthly amount occurring in May.
Approximately 29 percent of the annual waler
yield occurs during the summer months, with the
lowest monthly amount occurring in Seplember.

Table 5 displays and compares mean monthly
flows for the Collawash River, Upper Clackamas
River and Fish Creek, all of which are signifi-
cant watersheds within the Clackamas subbasin,
Mean monthly flows have been “normalized” to
reflect differences in watershed size.

Upper Clackamas River  Collawasn River  Fish Creek
@ Big Botom
(1920-1970 (1966-1968) {1989-1993)
136 sq.mi. 142 sq. mi. 43 sq. mi.
January 4.4 CS5M 9.4 CSM 6.5
CSM
February 4.1 11.3 74
March 38 4.7 4.4
April 1.6 6.1 7.1
May 5.2 6.7 3.7
lune 38 30 22
July 22 1.0 0.7
Augusl 1.9 08 0.4
September 1.9 0.9 0.3 Table 5. Mean
October 2.2 3 Ll Monthly Flows in
November 34 52 12 Cubic Feet Por
December 43 g0 63 Second, Per
Square Mile (CSM).
Figure 7 graphically compares and contrasts ¢ -year (o 25-year return period) are relened o

streamitows for the Colluwash and Upper
Clackamas Rivers, for 1966 through 1968, «
peried for which accurate Mlow data is available
for both streams. The hydrographs display
dramatic differences in the timing and magni-
tude of peakflows and low flows, reflecting
differences in the hydrologic tunction ol 1hese
two watersheds. During this period, hoth
watersheds had experienced a similar level of
manageinent activily. In general, the Colluwash
River is seen Lo be quite “Mashy,” responding
rupidly to precipitation and snow melt events,
resulting in higher winter peakflows und fowe
summer baseflows.

Peakflows. Peakilows are critical to walershed
function. The relatively frequent peakilows

as "channel forming” or "channel maintenanee”
flows, responsible Tor shaping the general
character of stream channels, adjacent riparian
areas, and associated habitats. The relwively
infrequent (50-year o 10O-year) peaklows are
Noods which generally transport and redistriby
ute large quantitics of sediment and debris,
ollen causing damage 1o inlrasiructore and
dramatic chunges 1o aguatic and riparian habi-
tats, which may tuke years to recover.

Significant regional floud events have vecurred
historically on a fairly regulur basis, inlwncing
hydrologic function in the Collawash water-
shed. The most dramatic and well-documented
flood event in the recent past vecurred on .
December 22, 1964, Approaching e estimted

Collawash/Mot Springs Watershed Analysls: Pan I - Present Condition
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100-year return interval, this event caused
extensive damage in the Collawash River
watershed,

Transient Snow Zone. Collawash River flood
events are similar to other documented floods in
the Cascades. These peakflow events occur
during the rainy season, following a rapid and
substantial depletion of snowpack during a
prolonged rain-on-snow period in the “transient
snow zone™ (a zone of significant snowpack
accumulation). While approximately 80 per-
cent of the watershed lies within the normally
occurTing transient snow zone, the entire water-
shed is subject to rain-on-snow events incorpo-
rating areas of lesser and greater snowpack
accumulations.

Created Openings. Research elsewhere in the
Cascades bas shown that more show accumu-
lates in openings than under canopies and that
during rain-on-snow events the runoffs from
these areas are more raptd. Timber harvest
aclivities (particularly clearcuts) and other
created openings (roads, windthrow areas, fires,
elc.) are areas of increased snow accumulation,
Rapid runoff from these areas increases the
magnitude of peakflows during a rain-on-snow
event, resulling in channel scour, downcutting,
and/or widening.

Roads. Road surfaces and cut slopes are

essentially impermeable to rainfall and snow-
melt. They intercept shallow subsurface flow
and concentrate surface runoff. Road ditches

Stream Discharge (CFS)

/ Collawash River

8
P

/Clackamas River at Blg Bottom

Figure 7
Mean Dally Stream Discharge, 1060-88

CollawasivHot Springs Watershed Analysls: Part 11l - Present Condition

313



function as exlensions of intermittent streams,
increasing overall drainage density and trans-
porting water more rapidly than natural pro- 80
cesses. Increased road densities result in more
water being delivered to streams within a
shorter timeframe, affecting the frequency and
magnitude of peakflows.

The potential channel network expansion
artributable to roads was calculated by estimat-
ing the length of road directly accessing streams
and adding that value to the length of the
affected streams. Since the exact spacing of
ditch relief culverts could not be determined for
each road in each subwatershed, a "best case”
scenario (200 feet spacing) and a "worsl case”
scenario (500 feet spacing) were analysed. The
lower values appear to be realistic for most i 0
roads and watersheds, based on field observa-
tions and common construction practices.
Channel networks appear to have expanded 8 — e .
percent overall, with values ranging from 1.3 [ Natural . Expanded"l
percent to 22.9 perceat for various '
subwatersheds (Table 4 and Figure 8). Road Figure 8

densities for the Collawash River watershed and  channe! Network Expansion Related to Roads

several subwatersheds (excluding Wilderness C

areas) are among the highest for the Mt. Hood

National Forest.

2]

Miles of Stream
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Roads may also encroach on stream channels,
riparian areas, and floodplains, confining and
straightening channels, generally accelerating
velocities and increasing the magnitude and
frequency of peakflows. As an example,
Collawash peakflows associated with the
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February 1995 rain-on-snow event, having an
estimated retuen interval of 5 1o 10 years, came
within one foot of flooding the main access
road, Road 63, where the road encroaches on
the river.

The combination of channel network expansion
due to road ditches, and created openings
altributable to road surfaces and harvest arcas is
likely to have increased peakflows, though
quantification of such changes is not possible
with existing information.

Aggregate Recovery Percentage (ARF). The
effects of management activities on hydrologic
function and hydrologic recovery were assessed
using an analysis tool called the “aggregale
recovery pereentage” (ARP) methodology.
Current ARP values for subwatersheds range
from 48 percent to 100 percent, reflecting the
extent and timeframe of created openings in the
forest vegetation. ARP values greater than 75
percent indicate that a watershed is essentially
“hydrologically recovered” as far as our ability
10 observe and measure increases in peakflows,
cither directly or inferred from channel condi-
tions. The Mt. Hood National Forest Land and
Resource Management Plan (LRMP), 1990,
tecognizing inherent aquatic and riparian vilues
and a high degree of watershed senstivily
{landslide occurrence and risk), eslablished a
more conservative "red flag" or "threshold of
concern” vatue of 82 percent ARP for several
Special Emphasis Watersheds, including the
mainstem Collawash River and its principal

tributaries. The LRMP also identified less
scnsitive watershed areas which were presumed
to be at somewhat less risk of damaging
peakflows and channel degradation when ARP
values were in the range of 65 percent 10 75
percent.  ARP values of less than 63 percent
suggest a very high likelihood of increased
magnitude and frequency of peakflows associ-
ated with rain-on-snow events and subsequent
channel degradation. The concept of a single
absolute “threshold" has been called into ques-
tion by recent research. While no absolute
thresholds exist in the real world,
subwatersheds with ARP values in the upper
end of the "recovery continuum” are at rela-
tively low risk, whereas those at the lower end
of the continuum are at greater risk. Map [6
and Table 4 display the various subwalcrsheds
in terms of relative hydrologic recovery.

Stream surveys and observations of channel
conditions appear to correlate with the estimates
of hydrologic recovery determined with this
methodology, with the greatest amount of
channel downcutting, scour, and habitat degra-
dation associated with streams within
subwatersheds having currently or histerically
low ARP values.

Changes in Peakflows Related tv Management
Activities. Changes in peakflows for the
Collawash River and its tributaries can be
inferred from an analysis of Fish Creek flows.
Fish Creek and its tributarics are similar to the
Collawash River tributaries in several respects,

including the range of ARP values, geology and
geomorphoelogy, and the dominant precipitation
regime. The analysis indicates that peakflows
for the 2, 5, 10, 25, 50, and [00-year return
intervals have all increased from 2 to 14 per-
cent, with the greatesi increases occurring for
the 2-year, S-year, and 10-year events. These
are among the “channel forming” flows most
alfecting steeper mountain streams characteris-
tic of most of the Collawash River tribulary
streams. '

Baseflow. Baseflow is critical to watershed
health during times of little or no precipitation,
providing habitat to fish and other aquatic
organisms, sustaining habitat for riparian flora
and fauna, maintaining cover, forage, and travel
corriders for other terresiria) wildlife, and
providing water for human uses. Decreases in
baseflows not onty affect the amount of water
available for these beneficial uses, but also (he
quality of water (temperature, dissolved oxy-
gen, algae, pathogenic organisms, etc.).

No long-term records of baseflow are availuble
for the Collawash River or tributaries. There
are no dams or diversions within the watershed.
Summer low flows during the limited period of
record (encompassing years of average precipi-
tation) are around 115 cubic feet per second
(cfs), but likely drop to much lower levels
during drought years. A comparison of the
hydrographs of the Collawash and Upper
Clackamas river suggests considerably less
winter precipitation is retained in the Collawash
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watershed to contribute to summer low flows,
Groundwater contributions are much smaller
than those observed for the Upper Clackamas
River. The extent to which management activi-
lies in the watershed may be influencing low
Nows is inconclusive. However, whete in-
creascs in the magnitude and frequency of
peakflows are likely, it can be inferred that
relatively less water is available to sustain late
summer low flows.

CHANNEL MORPHOLOGY

Stream channel gradients. For the mainstem
Collawash River and Hot Springs Fork they
average around 2% in lower reaches upwards to
5% in middle and upper reaches. Average
channel gradients are very steep for tributary
streams within the Collawash watershed,
cxceeding 9%. Channel sideslopes range from
35% to over 55% throughout the watershed.

Sediment/ Substrate. Historically and cur-
rently, the dominant sediment sources are
landstide processes, particularly earthflow
conlributions in the lower reaches of both the
Collawash mainstem and Hot Springs Fork.
Other dominant sediment sources include debris
slides and debris flows, associated with the
steeper slopes, and channel scour. Dominant
channel substrate is typically small boulder and
cobble. High channel gradients apparently aid
in flushing most contributed fine sediments.
Rosgen channel classifications are typically BI,

B2, B3, and B4 for mainstem reaches and Af,
A2, and A3 for steeper tributary streams.

Channel Downcutting/ Floedplain Abandon-
meni{. Siream surveys and anecdotal observa-
tions suggest that channel downcutting and loss
of coarse sediments has occurred, as evidenced
by the partial abandonment of historic flood-
plains and natural side channels, particularly
along lower to middle reaches of the Hot
Springs Fork. These changes are attributable in
part to the large-scale removal of large wood
from these reaches during the 1960's and
1970rs. These changes may also have resulted
{rom or been accelerated by increases in
peakflows.

Large weady debris. Large wood is delivered
to stream channels naturally by landstides,
entry from adjacent riparian areas, and transport
from upstream areas. Large wood significantly
influences channel morphology and is a major
component affecting fish habitat. The 1964
flood was responsible for redistributing and
transporting much of the naturally occurring
large wood downstream. In the decades hefore
the late 1970's there was an active policy of
salvaging and removing large woody debris
(LWD) from streams within the watershed.
This resulted in lowering of habitat quality and
quantity within many Collawash
subwatersheds. Removal of instream wood
likely initiated downcutting of stream channels
at the time of removal. Timber harvesting has
caused a several decade interruption of recruit-

ment of LWD. Rehabilitation efforts over the
past 10 years have focused on the reintroduc-

tion of large wood.

Projected large woody debris recruitment in the
Collawash watershed in riparian reserves was
modeled for this analysis. Table 6 displays the
potential for large woody debris recruitment for
fish bearing streams, perennial no-fish bearing
streams, intermittent streams, and lakes, along
with a grand total for all streams and water
bodies in the watershed. Jt also shows the
number of acres of riparian areas rated as
having "low”, "medium"”, and "high" potential
for Jarge wood recruitment, for each
subwatershed. Riparian arcas which are natu-
rally unvegetated (rock outcrops, etc.) and have
no potential for contributing to large wood are
shown as "none".

Overall, around 20 percent of the riparian
reserves within the Collawash watershed have a
low large wood recruitment potential. When
wilderness areas are excluded, this figure
approaches 30 percent. Several subwatersheds
have 30 to 40 percent of the riparian reserves
rated low for large wood recruitment, most
notably Fan Creek, Happy Creek, Thunder
Creek, Pansy Creek, Skin Creek, Nohom Creek
{upper and lower), and Lower Hot Springs
Forks Tributaries. Dutch Creek has over 50
percent in a low rating. This indicates that the
potential supply of large wood has been seri-
ously depleted in many subwatersheds, while
overall values are not as critical.

Collawash/Hot Springs Watershed Analysls: Part 111 - Present Condition

317



Fiah-beanng Stissms.

Permanantly Nowing nondsh beanng streams.

Intermurient Stearms

Watstshed Low Medirm High None Total Low Madwm High None Tatal Low Meciym High Nona Tow!

1A FANCR o 47 x [ [ ] E] ] [ w ) 5] 14 [ Fi

108 FARMCR 7 216 a o F2{) ® % 82 0 148 12 124 ™ o .

WS BUCKEYECR 2 [ %3 ] 218 ? FH H 0 1 ™ 2 M o 248

W0 DICKY CR 10 1% EEY) s 14 » L] nr 1 E 3B 210 w» 10 583

H0E  HAPPYCR [7} a9 m o 244 H 0 o 0 s 35 el 7] H 148

10F  ELKLAKECA H LY 504 n [57] 1H 12 A% 14 a4 15 m 7 s 838

WG BATRECR 0 Fo "2 s 2 ? 148 L7 1 240 T 1] 73 o 201

10H  EFKCOLLAWASH R 128 e 862 H 1,381 el 49 L] H 245 183 EE7] e 5 1

100 MOTHER LODE CR [] LE] [} 158 [ 7 S F 5 0 8 ™ 20 00

00 UCOLLAWASMR 2 ™ o 1892 12 1] 210 [ 2u7 108 ] et 2 g

102 LCOLLAWASHR TRIB m 487 1] 0 1584 2 1] 1% 0 ne 5 13 %0 0 800

204 THUNCERCR [Fg [ &2 0 184 F 10 a 2 EL] 0 10 17 ] a7

08 PANSY CR 143 30 200 T Jat 08 52 " 7 274 175 17 9 2 150

7C BUSTERCR 08 [ 250 0 358 E] o [F] ] F] b 10 ] Q 18

20 SKNCR 14 1] ] (1] a7 ] v [ m 57 7 “ o e

WE NOMORNCR 124 " 181 ] 08 ™ [ 82 2 22 (1} 62 E a 05

2F  WHETSTONECR [T} ] kol 0 288 2 % 188 [ 19 52 17 LH] 0 m

G DUTCHCR F 2z ] [}] L] a2 4 » [} 57 a2 12 i H [ I

284 HUGHCR L] a7 190 [} 200 & 0 183 0 202 54 17 ar 0 100

] L NOHORN CR ” H 128 2 o n 0 % F ] a7 au 7 n o 7

20  UHOTSPGS FKCOLL 0 az %63 o (¥ % 4 ] o 503 (1] 7 15 2 2

M2 HOT SPGS FK TRIBS bl 14 528 ] 914 148 o 242 0 a7 25 52 2 ) 53

Total 1.032 2.248 (175} 432 11.233 88 1030 2,792 104 472 1,883 1,704 2017 272 7.634 |
ket Totais

Watershad Low Madium High Mana Total Low Medium High Nane Total

TR FANCR ] 3 3 [ 7 775 ] 83 T W |

108 FARMCR 0 2 L o 1 14 08 183 0 o0

10C  BUCKEYECR a 0 0 0 ] e 7 25% ] a3

100 DICKY R 2 T 20 e 40 L] 92 " B 1400

10E HAPFY CR Q 0 -] 1] 1] H T2 w5 5 35

10F ELK LAKE CR Q 10 3 1] ™ 12 »T 13% 124 2.3

100 BATTLECR 1] ] 0 0 54 1% 388 S Fl 54

10H  EFKCOLLAWASHR 0 10 10 17 3 m ™ 242 n 218%

(] MOTHER LODE CR ] 20 H 20 a1 0 140 %55 52 52

105 UCOLLAWASHR 0 [ 0 0 [ 504 528 1,208 2 224

102  LCOLLAWASHR TR L} C 17 0 17 an ™ 1,547 ] 2807

284  THUNDERCR 0 [ Q 0 [ ™ 7} 100 [ M4

8 PANSYCR LY 2 [} 2 50 400 120 e » 1,404

¢ BUSTERCR 0 [ o 0 0 BRI " m o 508

20  SKINCR ] -] ] L} ] "e 12 168 ] F.

20E NOHORM CR 0 H 0 0 ] n 84 o7 2 L]

2F WHETSTONE CR 1] a 0 0 0 19 L} am [ T8

5 DUTCHCR ] [ ] 0 n [H] “ 1] o 20

204 HUGHCR Fl 20 12 2 5 m 124 W H T4l

] L NOHORN CR [} ] 0 [ ] 1] 10 1”3 2 m

281 UMOT SPGSFKCOLL [} ] 12 H 17 2 8 1.%0 T 1423

Fo' 4 HOT SPGS FX TRIBS 2 5 11 -] x 080 287 1058 a 1084

Totst 7] in ) 38 a0 2403 LRI L) Gad | Za0m

Tablo 6 Large
woody debris
recrultment
potential
within riparian
areas

Collawash/Hot Springs Watershed Analysls: Pur LIi - Present Condition



WATER QUALITY

An examination of water quality encompasses
several elements including temperature, clarity,
chemistry, and microbiology. Stream waler
tcmperature is the most extensively monitored
paraincter and can serve as a useful indicator of
the effects of management activilies on water
quality, habitat, and riparian condition. The
various water guality data utilized in this
analysis is available for review in files at the
Estacada Ranger District. Bascline water
quality dala has also heen gathered for lakes
and ponds within the Collawash watershed and
is available in the Forest Supervisor's Office.

Sediment and Water Clarity. Water clarity is a
good visual indicator of suspended fine sedi-
ments. Suspended fine sediments increase
turbidity, reducing water clarity. High turbidity
levels may detrimentally affect fish or other.
aquatic organisms, especially if high levels are
chronic and persistent. Turbidity levels in the
mainstem Collawash River and, to a lesser
degree, the lower reaches of the Hot Springs
Fork increase and remain high in direct re-
sponse (o precipitation and snowmelt. Intermit-
tent turbidity monitoring and anecdotal obser-
vations of many forest personnel suggest that
turbidity levels in the Collawash River are
consistently higher and persist longer when
compared to any other streams in the
Clackamas subbasin.

Turbidity levels are directly related to stream
discharge, diminishing as streamflows diminish,
but gencrally remaining elevated for scveral
days following streamflow peaks. Streams
draining areas of chronically active landslides
frequently have visibly elevated turbidity levels
for up to a week or more. Tributary streams
exhibit generaily lower turbidity, except those
streams that occur in the earthflow terrain of the
watershed. The predominant sources of fine
sediments and elevated turbidity are earthflows,
which continuously enter the Collawash and
Hot Springs Forks. Higher flows impinging on
these unstable landslide features accelerale
crosion and sediment contribution. To a lesscr
degree, other sources of sediment and elevated
turbidity are debris slides, surface erosion from
disturbed unvegetated areas (including roads.
streamside dispersed recreation sites, etc.), and
bank erosion. Relatively high stream gradients
and stream velocities tend to transport fine
sediments rapidly out of the watershed. Tribu-
tary streams usually clear more rapidly than the
mainstem Collawash. '

Pathogenic Micro-organisms. Concern over
the potential introduction of pathogenic micro-
organisms (bacteria, virus, protozoa, efc.) has
arisen in recent years, due in part to the in-
creased human use associated with dispersed
camping and recreation occurring in riparian

‘areas adjacent to the Collawash, Hot Springs

Fork, and their principal tributarics. Evidence
of unsanitary disposal of human fecal matter
near streams and other water bodies is common.

Limited monitoring of a tributary to the Hot
Springs Fork, near Bagby Hot Springs, has
revealed elevated levels of MicrooTganisms
associated with human fecal contamination
(e.coli, fecal streptococci). Elevated water
temperatures associated with the hot springs
and concentrated human use probably account
for the observed levels of contamination. For
the watershed in general, the extent and poten-
tial effects of microbial contamination are
unknown.

Riparian Canopy Condition and Stream Water
Temperature. Stream water temperature is
influenced by several factors including solar
radiation intensity, air temperature, stream
morphology, stream discharge, and vegelalive
or topographic shading. Direct solar radiation
is a principal factor in raising stream tempera-
tures and is largely affected by the quality and
quantity of shade-producing vegetation. Natu-
ral disturbance agents such as fire, windihrow,
and storm-induced channel scour; and human
activities such as timber harvest, road construc-
tion, and riparian-based recreation have the
potential to influence stream lemperature by
altering streamside vegetation and channel
form.

Before 1950, riparian areas throughout most of
the watershed were well vegetated with mature
old growsh Douglas-fir, true firs, cedar, and
hardwoods. Early aerial photos (1946) reveal
little evidence of extensive natural disturbance
to riparian areas, with notable exceptions in
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areas where earthflows occur. During the 19505
through the 1970s, removal of streamside veg-
efation during timber harvesting was a common
practice throughout the watershed. Beginning in
the 1980s more attention was paid to leaving
buffer strips along principal sireams, however
windthrow and subsequent salvage frequently
resubied in the loss of canopy shade. Conse-
quently, many perennial and most intermittent
streams associated with harvest areas throughout
the watershed lacked, for years, the necessary
shading to maintain cool stream lemperatures.
Along many of these affected streams, deciduous
vegetation has reestablished and now provides
sufficient shading.

Figure 9 graphically illustrates the proportion of
Riparian Reserve in early, middle, and late seral
stage, for each subwatershed. Note that the more
intensively managed subwatersheds have greater
proportions of Riparian Reserve in early and mid
seral. In panticular, Fan Creek, Happy Creek,
Thunder Creek, Skin Creek, and Dutch Creck
have over 40 percent of the total Riparian Re-
serve area in early seral stage. Map 17 displays
the current seral stage of vegetation within the
Riparian Reserves delineated for streams within
the Collawash watershed.

Figure 10 displays maximum waler temperalures
for three principal tributaries to the Collawash
River, as measured in the summer of 1994
Monitoring at eleven National Forest sites
throughout the Clackamas subbasin in 1993
indicates that summer daily maximum values for
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several streamns within the Collawash watershed
are among the highest in the subbasin, with the
Hot Springs Fork showing the highest tempera-
tures. This exceeds the State of Oregon thresh-
old water temperature {14.4 degrees C.) al-
though because of limited data the amount of
the contribution is unknown. Higher summer
stream temperatures are probably endemic in
this watershed.

Interestingly, relatively little loss of riparian
vegetation has occurred along reaches of the
Hot Springs Fork above the sampling point.
However, the wider channel of the upper Hot
Springs Fork and predominant south-north
orientation of the stream and it’s tributary,
Whetstone Creek, may be partially responsible
for the elevated stream temperatures. The
upper reaches of Elk Lake Creek have a similar
orientation, possibly explaining elevated sircam
temperatures in a relatively undisturbed
subwatershed.

RIPARIAN AND STREAM
DEPENDENT SPECIES

Breeding harlequin ducks have been Jocated on
the Hot Springs Fork and the mainstem
Collawash River. Cope’s salamander, Pacific
giant salamander, Dunn’s salamander, tailed
frog, and Columbia torrent salamander are also
expected in most streams in this drainage. Few
surveys have been conducted and there is litle
Jocal knowledge on the distribution of aquatic

amphibians relative to stream gradient, tem-
perature, shade and sediment. Bald eagles
have been observed on the main rivers but eagle
breeding potential in this watershed is probably
low because of the narrow width of the river
bed.

Bats forage primarily over stireams and wet-
lands and retumn to the forest to roost. They are
the only group of species {excepting swifts and
swallows) that exhibit such movement patterns.
According to Christy and West (1993) this daily
cycle plays a potentially significant roie in the
transfer of nutrients from aquatic areas to
upland habitats. Foraging habitat is important
even above wetlands smaller thar an acre and
experts consulted for the FSEIS felt that the
lack of buffer protection provided to small
weltlands under the interim riparian reserve
boundaries could compromise viability for
several bat species (USDA, et. al., 1994).

FISH STOCKS: ANADROMOUS

Estimates of historic numbers for anadromous
fisheries have been made for the entire
Clackamas River subbasin (ODFW, 1992), but
are not available specifically for the Collawash
(See map 18).

Winter Steelhead. Assuming full seeding, more
than 13,000 steelhead may have spawned
above the present site of the North Fork Dam
historically (ODFW, 1992).

Late Run Coho. Very little historical informa-
tion is available. From extrapolating catch data
since the 1960°s (PGE, Cramer and Cramer,
1994), the historic run likely far exceeded

20,000 adults for the entire subbasin. As

recently as the period from 1965 10 1977, the
average number of native Clackamas coho
harvested by all fisheries was 9,670 adults.

Spring Chinook. Before 1899 the Clackamas
River was considered the premier spring
chinook fishery in the Pacific Northwest
{ODFW, 1992). In 1393 and 1894, 12,000 and
8,000 spring chinook were harvested from the
lower Clackamas River. Even in the 1890’s,
salmon runs had been noticeably reduced.
Since 1980 the average passage over North
Fork [ into the upper subbasin has been
2,854 fish.

Within the Collawash/ Hot Springs Fork the
range of anadromy has changed only slightly
{See Fig.11). Some expansion of the range has
occurred due Lo fish passage projects at Pegleg
Falls and at Collawash Falls. Collawash Falls
was only a partial barrier to anadromous fish
before the passage improvement project. Win-
ter steelhead have probably always had some
access to areas above both falls. Some habitat
for anadromous fish has been limited due to
impassable road culverts but this has affected

- only a minor amount of habitat area. Culvert

passage barriers are more common in areas
having only resident fish. The recent status of
several species follows.
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Clackam.:s Wild Winter Steelhead. This is the
strongest stock of wild anadromous fish in the
Collawash/ Hot Springs Fork. Steelhead redd
surveys in 1994 showed that approximately
50% of the run of wild winter steelhead, present
488.72 e . T in the subbasin above Two Rivers, used the
Collawash watershed (Late Winter Steelhead
Spawning Survey, Clackamas Subbasin, 1994).
Nehlson, et al. (1991), lists the Clackamas wild
winter steelhead as a *'stock at risk.” This stock

has averaged 1,400 fish in recent years at
eries PGE’s Clackamas River fish counting facility at
North Fork Dam.

600
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Clackamas River Late Run Coho. This is the
other Clackamas “stock at risk” listed in
Nehlson, et al. {1991). The Clackamas late run
coho probably are the last wild population of
coho found in the entire Columbia River Basin.

This stock is on the Region 6, Sensitive Species

NON-FISH RESIDENT ANADROMOUS List. One of three year classes for this stock is

very weak (< 70 fish) and has a high potential

STREAM LENGTH IN MILES for extinction. While late and early run coho
derived from hatchery stock are found in the
Figure 11 Collawash watershed, this watershed has
Watershed Stream Type probably provided marginal habitat even his-
torically. Surveys have found only minor use.
Juvenile coho have been observed using the
large side channel on the main stem Collawash
at Fan Creek. The Collawash watershed is a
steeper gradient system and has less off-channel
and slow water velocity, habitat that coho
typically prefer. Another factor that may affect
usage of the watershed is the higher summer
water lemperatures,

100

o
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Chinook Salmon. Spring chinook are found in
both the Collawash and Hot Springs Fork stems
of the watershed. These fish are a mixture of
Willamette hatchery stock and the original
spring chinook found in the subbasin. Inci-
dence of hatchery fish straying to upper
subbasin areas is believed to be very high.
There is only occasional use by chinook above
Collawash Falls and Pegleg Falls on the two
main forks of the watershed.

Summer Steelhead. Summer steelhead provide
a popular fishery established via annual stock-
ing of hatchery smolts beginning in the 1970’s.
Some natural production of this stock is also
taking place. Although not considered native to
the Clackamas, it is possible that a native race
of summer steelhead may have once cxisted in
the subbasin (ODFW, 1992).

FISH STOCKS: RESIDENT

Bull Trout. Bull (rout are probably extinct
within the Collawash. They are listed on the
Region 6, Sensitive Species List. A healthy
bull trout population once resided in the
Collawash but declined by the 1970’s and
seems to have disappeared by the early 1980’s.
No bull trout were found despite extensive
surveys in 1991 in the upper Clackamas
subbasin.

Other Salmonids. Non-anadromous rainbow
trout and cutthroat trout are found as native,

wild populations in the Collawash watershed.
Good populations can be found in many tribu-
taries to the main Collawash and Hot Springs
Fork. There may possibly be non-anadromous,
migratory stocks (fluvial life history) of the
above trout in this watershed.

Whilefish. Mountain whitefish are moderately
abundant in the Collawash watershed below
Collawash and Pegleg Falls.

Introduced (exotic) Salmonids. Kokanee
salmon, brown trout, and brook trout popula-
tions are the known, introduced salmonid
species in the watershed. All three species exist
as naturally reproducing populations within the
watershed. Poltentially, introduced exotics, like
brook trout or brown trout, can destroy native
fisheries from competition, and/or interbreed-
ing, and direct predation on native species.
Introduced salmonid populations have also
provided highly desirable fisheries. Exotics
should have some level of monitoring to deter-
mine if populations are expanding into new
areas or are merely stable.

Kokanee are limited to one lake, Elk Lake, at
the southern edge of the watershed. Brown
trout are found only in Round Lake. Round
Lake contains a trophy brown trout fishery and
produces large brook trout as well. Brook trout
are found in many other high lakes and are
usually stocked biannually in those lakes that
do not have spawning habitat. They have also
escaped some lakes and ponds having outlet

streams and are now naturalized in some
subwatersheds.

Other Resident Fish Species. Sculpins, suck-
ers, and dace species are known or believed to
be present in the Coltawash watershed. Sculpin
species are widespread in this watershed and
fishery surveys have found them in many
tributaries and the main stems. Suckers and
dace are believed to occur in the lower main
Collawash.

HABITAT CONDITION

Summer stream temperatures and loss of
shade. In riparian areas that have been har-
vested, increased input of solar radiation may
have contributed (o higher summer water
temperatures in some tributaries and also the
main Hot Springs Fork and Collawash River.

Numeric standards for pools/CWD. Because
of limited data and historical information, an
attempt was not made at revising Forest Land
Management Plan (LMP) and Policy Imple-
mentation Guideline (PIG) standards to reflect
realistic watershed values (Table 7).

Positive contribution of timber harvest. Re-
moval of mature forest cover near smaller
streams has been shown at times to increase
overall invertebrate biomass and fish growth
due to increased solar input. Benefits may be
localized if higher temperatures negatively
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Stream Habitat
Numeric Standards

Poaol Frequencies (pocls /mile)

Average LMP* Desired | PIG*™ Desired
Stream Future Future
Width {1t} Condition Condition
<5 > 151 184

510 75-211 9%
10-15 50-106 70
15-20 38-70 56
20-25 30-53 47
25-50 15-42 26
50-75 10-21 23

75-100 8-14 18
Large Woody Debris (# pcs/mile)
- LMP Desired | PIG Desired

Size Future Future
Class Condition Condition

{24 - 36™ x 50°) 85
(»36" x 50°) 21 80

* LMP - Mt. Hood National Forest Plan 1930
~ PG - Paclish { Policy mplementation Guide 1334)

Table 7
Stream Habltat Numeric Standards

affect downstream fish (Wilzbach and
Cummins, 1986; Murphy and Hall 1981).

Road culverts. Many road culverts within the
watershed restrict access of fish (o historic
spawning and rearing areas. Most of these
culvert problems affect resident fish.

Fisheries habital restoration projects in Hot
Springs Fork. Projects have replaced some
LWD lost in previous decades from manage-
ment actions. LWD fixed placements are
promoting accelerated recruitment of additional
wood, stream bedload, and riparian vegetation
to stream margins.

Hot Springs Fork benthic invertebrate
bioassessment. A study of eight streams
(Estacada R.D., Benthic Invertebrate
Biomonitoring, 1991) in the Clackamas
subbasin showed the Hot Springs Fork (73%)
has a higher Ecoregion Reference Value than
Roaring River (70%) which is a non-impacted
watershed.

Collawash watershed has very high average
stream gradient. This is apparent when com-
paring Upper Clackamas watershed tributarics
with an average gradient of 7.6 %, to the
Collawash tributaries that average 9.1% (Fig.
12). The Collawash has an average gradient
19.7 % greater than the Upper Clackamas
watershed.

HABITAT COMPOSITION
(A Mixed Situation)

Pool Habitat and Large Wood. Aquatic habitat
within the mainstem Collawash and Hot
Springs Fork appears to meet LMP standards
for pools but does not meet PiG standards. A
mixed sitvation exists for both of the above
standards for large and small wood in the
watershed. Three earth flow streams, (Paste,
Peat, Sluice) have very high counts of wood
but are below standard for pools. Great differ-
ences even seem 1o exist between adjacent
subwatersheds with similar management im-
pacts (see Table 7).

The standards for habitat composition may not
always reflect real life, baseline, unimpacted
conditions for streams in this watershed. It is
interesting to note that for the three non-im-
pacted, essentially roadless watersheds (Battle
Creek, Elk Lake Creek, and Upper Hot Springs
Fork) that only one meets the Forest Land
Management Plan standards for pools and none
of the streams meet the Policy Implementation
Guide standard (See Table 8). A similar sitna-
tion exists for Jarge wood. Even where habitat
meets or exceeds standards for woody debris,
such as in the mainstem of the Collawash, it is
believed that historically, larger amounts were
present in the main stems of the rivers.
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Comparision of

Average Gradient FISH UTILIZATION AND

for Watorshed PRODUCTION

Tributaries

:.:::‘:r':;::k.l':as All anadromous species are below productive
Watersheds) poteatiat of the watershed due to Fiture in most

years to meet full seeding escapement. Even
when it is mel, as has happened with spring
chinook, most of these fish are not naturally
produced but steays from hatcheries and they
are less successful at naturally replacing them-
selves.

Currently some of the watershed is in very good
condition but even portions of this habital were

probably superior historically, before such
things as stream cleaning of large wood began.
Sediment production has increased in the
watershed but actual impacts to fisheries are
undetermined. [t has likely lowered productiv-
ity. Stream temperatures have probably in-
creased an undetermined amount, on what is
naturally a warmer stream sysiem.

The Collawash Watershed bs quite capable of
producing larger numbers of anadromous
stecthead trout. These fish seem to tolerate
higher temperatures and steeper gradient
streams and are commonly associated with
ritfle habitat. These conditions are morc Lypical
in the Collawash '

LAKES, PONDS, WETLANDS,
AND MEADOWS

The many lakes, ponds, wetlands and meadows

in the Collawash {see Map 19) are derived in
large part from geologic influences. Permancn
standing water ranges from high, oligotrophic
lakes in Tormerly glaciated cirques just short of
the highest wilderncss ridges to eutrophic sag
ponds in the earthflow benches of the Sluice/
Slide/Paste, Fan Creek, and Happy Creek areas.
Shrub wetlands (usvally dominated by Sitka
alder) are focated on many steep headwalls in
the Skin, Blister, Thunder, Dutch, and Pansy
Creck subwatersheds. These siles are notable
especially for their value to neotropical and
resident passerine birds and also game species
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LMP* PIG* AVG, AVG,
WPIECES PPOOLS POOL Y PO CHANNEL CHANNEL
| cwomMilE 1 MILE | | STANDARIY STANDARD ' GRADIENTY
WIDTH
STREAMS ¥ | s2¢ % feel
X5 XS0
COLLAWASH
HEADWATERS
BATTLE CREEK~ 1y | ass 13.4 -5 L 50 04
ELK LAKECREEK | 154 ] 408 183 15-492 FL3 1] 281
E. FORK 1.1 30 Frh ] M 5t 4% 114
COLLAWASH
g roge cverage) e | s 81— [ W1 2y
EAST COLLAWASH
HAPPY CREEK 104 144 5.0 ue V4l %
032
PASTE CREEK 090 | 1940 010 215 (L] 20 48
PEAT {LREEK 1240 | 1182 450 T3 20 Sh 194 A5
SIUICE CREEK 483 [LE >3] 154 20 a6
BUCKEYE CREEK 1.3 13 - L. 1493 Tn
w.
g average) T12| 119s wy | e | s 201 s
NORTH HGT
IPRINGS FORK
THUNDER CREEK W1 441 1245 R oh LA
DUTCH CREEK 516 | S04 b3b 15211 W L2l 11
SKIN CREEK 105 § 311 0.3 50-108 w0 izo e
[group averagt ) 3r7 | s5te 102 e L4l L]
COLLAWASH R. w91 927 &1 13.42 26 EE1} »o
MAIN HOT
SPRINGS FORK 3 | w06 | 135 15 .42 16 13 252
UPPER HOT 173
SPRINGS FORK - 129 o | 199 -1 56 S .
Abuve data collccied from [990-1994, Mi Hood Nauonal Furest stream surveys  Sureams aol surveyed
were oG included = Roadicss ares o wildemess sircans.

» LMP = M. Hood Nationa) Forest Plan, 1990, (s vary with strcem widihp
a4 PIG 2 (Pulicy bmphementation Guide, 1994) PACFISH (s vary wi siream widih)

Table 8 Stream Survey information Within Watershed

that seek _ood forage in proximity to cover
{decr, elk, and gamebirds) and predators. Edge
species will likely rely increasingly on these
hubitats in the future.

Wet and moist meadows and flat shrublands are
scatiered randomly through the lower gradient
pentions of the walershed and many probably
formerly supporied beaver. At the cucrent time,
relatively high densities of beaver could prob-
ably be supponted on many low gradient por-
tions of streams reaching nonh of the Hot
Springs Fork. However, few 10 no beaver are
now occupying these sites. Many inactive
beaver sites (evidence of old dams and/or
cuttings) have been noted from the East Fork ol
the Coilawash, Happy, and Paste Creek arcus.
Many of the meadow and shrubland areas and
tormer forested swamps have been cut over.
The effect to aquatic and riparian species has
nol been examined.

The Collawash Watershed contains 16 high
mountain lakes one acre or larger in arca with
14 out of 16 lukes located in the Bull of the
Woods Wilderness. The largest luke is 64 acres
(Elk Lake) and the decpest is 50 feet (Upper
Twin Lake). The trophic status of most lakes is
cither oligotrophic or mesotrophic, Three lakes
(Round, West, and Elk) have known potential as
trophy trout lakes (fish >14" in length). Five
lukes (Big Slide, Elk, Pansy, Round, and Upper
Twin) have high recreation use and impacts to
shore habitat and other resources.
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All ponds, lakes, and moist or wet meadows
raay support waterfowl and/or wading birds for
at least part of the year. Waterfowl present
include hooded merganser, bufflehead, wood
duck, green-winged teal, mallard, and gadwall.
Duck nesting boxes have been placed and are
used by waterfowl in many parts of the
Clackamas Ranger District. With the possible
exception of Cachebox Meadow and the large

meadow west of Elk Lake, habitat appears to be

poor for sandhill cranes. The Elk Lake site has
not been surveyed for sandhill presence.

Most bats also rely heavily on lakes, ponds,
wetlands, and meadows, Yuma myotis forges
almost exclusively over lakes. Several of the
bat species that are predicted to have a low
probability of achieving a well distributed
viable population are highly associated with
wetlands and riparian areas for foraging.

Amphibian occurrence is expected in most of
these habitats. Red-legged and cascade frogs
have been documented from ponds and moist
meadows in several parts of the watershed.
These species are both diminished in numbers
across their range. Other species known or
suspected to occur include the northwestem
salamander, long-toed salamander, rough-
skinned newt and Pacific treefrog. In general,
amphibians are good indicators of habitat
conditions because of their interdependence on
both aquatic and terrestrial habitats (the red-
legged frog and all of the newts rely on terres-
trial corridos for dispersal and underground

burrows during seasonal temperature and
moisture fluctuations). Most of the pond and
wetland amphibians mentioned bere are not
particularly sensitive to warming water tem-
perature or sedimentation regimes but are
subject to predation by fish. Bulifrogs (non-
native frogs widespread in the Willamette
valley and lower elevational forests) are also
voracious predators on native armphibian larvae
but are not yet knawn to be present within the
watershed. Dispersal between suitable habitats
is likely the most significant future issue facing
amphibian populations. Important dispersal
tinks would include areas between ponds and
wetlands, especially those areas not linked by
streams.

Neither Northwestern pond turtles nor Western
painted turtles are known to inhabit the water-
shed, though historically they may have been
present below 2000 feet. Westemn painted
turtles persist in the Willamette valley though
reproductive success there is extremely low.
Reintroduction of these turtles could buffer
populations at risk elsewhere in the state and
could potentially include any of the lower
elevation ponds. Habital enhancement may be
required for successful reintroduction.

Fiedler (1992) studies elk density and move-
ments within this watershed and observed that
elk use wet meadow and riparian habitats as
foraging areas far out of proportion to their
availibility.

Known sensitive plant species occurring in wet
areas within the watershed include: Sisyrichium
sarmentosum, found in wet meadows; and
Ophioglossum vulgatum, which is found on the
edges fo ponds and wet meadows. There are
several other plant species of concem that have
potential to be found in wetland and riparian
areas within the watershed. The Northwest
Forest Plan calls for the survey and manage-
ment of numerous species of fungi, lichens,
bryophytes, and vascular plants. Information
on these species within the Collawash/Hot
Springs Fork watershed is lacking, especially
for non-vascular plants. The watershed does
conlain potential habital for many of them.
There have been reported sightings of at least
two of these species within the watershed:
Allotropa virgata (vascular plant) and
Hydrotheria venosa (aquatic lichen).

INFORMATION GENERATION

Maps created from GIS layers presently avail-
able on district, supplemented by photo inter-
pretation of wetland habitats at 1:12,000 scale.
See the Wildlife Biologist at the Clackamas
Ranger District for wetlands survey information
dating from early 1980s. Also see the Fisheries
Biologist at the Estacada Ranger District for
lakes survey data dating from 1948.
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LATE SERAL HABITAT/ KEY CONNECTIVITY AREAS

Connectivity has been recognized as an impor-
tani consideration in wildlife habitat manage-
ment for late successional species (USDA, et.
al. 1994). Connectivity is primarily an issue of
dispersal and gene flow between and among

. populations. Along with frequency and
abundance, vagility (dispersal capability) is
considered one of the more reliable factors to
usc in predicting species vulnerability to local
extinctions (Lehmkuhl and Ruggiero, 1991},
Dispersal habitat must provide adequate forag-
ing opportunities and resting areas. Connectiv-
ity is imporiant to measure at the stand scale,
the watershed scale, and the drainage
{Clackamas River Basin) scale because of the
enormous variation between species in dispersal
capabilities.

STAND SCALE

Population of the red tree vole (a C-3 survey
and manage species under the ROD) is depen-
dent on high levels of stand connectivity for
population mixing. Many other small species
associated with late successional habitats have
low vagility. Terresttial species with the lowest
vagility are all amphibians or forest floor small
mammals. In large part these are also the
species most dependent on high levels of large
down logs in varying decay classes. The
marmumals comprise basic prey items for numer-
ous mammalian and avian predators. These
small, late successional associated species are
likely reduced or absent in areas of the

Collawash where Jate seral habitat is limited to
isolated patches left amidst younger managed
stands. '

Current connectivity at the stand scale is con-
sidered low to moderate because of the low-
maoderate levels of snags and down logs present
in mid and early seral stands.

WATERSHED SCALE

Map 20 displays current habitat availability for
late seral associated species with large home
ranges (1000-3000 acres). It is a good por-
trayal of current connectivity at the watershed
scale. In the Collawash, such species include
northern spotted owl, pine marten, fisher,
pileated woodpecker, northern goshawk, barred
owl, and wolverine {possibly).

The map is based on a model that assigns a
relative value to each block of late seral based
on its connectivity and size. For management
purposes, the highest risk to these species
would occur by fragmenting or removing
habitat within the blocks assigned values of 1,
2, 3, or 4. Harvesting the small isolated blocks
labeled assigned values 5 or 6 would not sig-
nificantly affect habitat for the species listed
above, but would affect populations of the small
late seral associates discussed above.

The lacgest gaps in connectivity are apparent in
the upper reaches of the East Fork of the

Collawash river, and the lower reaches of
Blister, Thunder, Skin, Fan and other small
creeks flowing south into the Hot Springs Fork,
including the powerline and the heavily har-
vested bench north of the Hot Springs Fork.
The bench north of the Hot Springs Fork is
largely in mid seral stands of ages that could
support dispersal by many late seral inhabitants,
if the components identified above are present
in sufficient quantity. No monitoring data
exists to determine whether the mid seral stands
are indeed beginning to function well as dis-
persal corridors for late seral species, but this
information would be very useful. In addition,
enhancement projects could be undertaken to
ensure a supply of late seral elements in habitat
that could support dispersal.

DRAINAGE SCALE

Key conncctivity areas for late seral habitat
currently existing between the Late Succes-
sional Reserve (LSR) and the neighboring
watersheds are important to identify now since
many stands within Riparian Reserves will
require time to mature and function as envi-
sioned under the ROD.

Important LSR's and protected areas located in
neighboring watersheds include:

» Table Rock Wildnemess (Molalla)

+ Clackamas River LSR (Upper Clackamas)
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« Headwater seep/spring complex (Fish Creek)
» Opal Creek area (North Santiam)

Within the Collawash/ Hot Springs watershed,
the most obvious existing late seral connectivity
blocks to neighboring walersheds occur via:

» Stands bordering the lower Hot Springs Fork
and blocks along the lower Collawash River
tributaries, particularly near Paste, Sluice,
Slide, Peat, and Jack Davis Creeks

» Most of the southern portion of the Bull of
the Woods wilderness

+ The upper portion of Blister Creei
subwatershed

+ Stands in the upper reaches of Nohomn Creek

= The east side of the Collawash River, particu-
Jarly near Ogre and Russ Creeks.

INTERIM RETENTION OF LATE
SERAL HABITAT WITHIN MATRIX

A Forest wide assessment of current late seral
distribution by watershed (Alvarado and
Kennedy, draft report, 1995) recommended that
one B-5 area in the Matrix within the watershed
be maintained over the short term.

Our recommendation is to override this analysis
and focus any additional interim late seral
retention in the areas that play the most signifi-
cant 7oles in connectivity. The key strategics
that we recommend are:

« Promote connectivity at the stand scale by
refaining and enhancing supplies of snags and
down woaod in plantations

» Defer harvest within the first 10-20 years in
blocks of TLML | or 2 habitat in the Matrix.

* Retain areas identified as important links to
neighboring watersheds in late successional
forest. Retain and promote late seral compo-
nents within these linkages.

INFORMATION GENERATION

Map 20 is based on a model of habitat for
Terrestrial Large Home Range Mosaic Late
Seral Guild {TLML) from Species Community
and Conscrvation Assessment, Mt. Hood N.T%
1993; photo interpretation of interior habitat
blocks. Additienal information and maps
displaying potential habitat for other wildlife
guilds can be obtained from the forest wildlife
ecologist. Scientific assessments of habitat
needs of late seral species and population level
responses are summarized in the FSEIS
(USDA, et. al., 1994).
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BIG GAME HABITAT: WINTER RANGE, CALVING AREAS, AND

COVER ANALYSIS

ELK HABITAT AREAS AND
MOVEMENTS

Far less is known about the movements and
primary habitats of elk in the Collawash water-
shed than in the neighboring Upper Clackamas
watershed {see Map 21). Only a few radio
collared and visual collared elk have been
transpianted into the area. {Blister Creek, Cap
Creek and Farm Creek were selected release
sites.) Like other elk brought in from lewell
Meadows, many died shortly after release.
Those that survived did yield some information
about the native herds in the area.

At least two elk herds occupy the Collawash.
One roams the benchy area north of the Hot
Springs Fork in winter and summes, remaining
in lower elevations of the same general arca
through winter. This herd mixes on occasion
with herds in the Tag Creek and Ripplebrook
areas by way of forested stands flanking the
Jlower Collawash and Clackamas River. An-
other herd wanders into the Upper East Fork
from the Bemry Creek area by way of Hawk
Mountain and Cachebox Meadow, utilizing
Scorpion Meadows and other wetland habitats
in the south end. Potential habitat for a third
pative herd exists in the bench of Buckeye and
Happy Creeks, but little is known about herd

size and movement in this area. The Bull of the
Woods wilderness has been recorded as a travel

corridor for at least one bull elk.

Fiedler and O'Connor (1992) noted that elk
exhibit a close association with riparian habitat
in areas of low road density and gentle terrain.
Seventy petcent of all observations on radio-
collared elk occurred within 100 meters of a
stream or welland. Elk were observed to browse
on a wide range of native shrubs, trees, forbs and
grasses as well as utilizing non-native grasses.
The study also documented lower bull numbers
in the Collawash than elsewhere in the study
dread.

Several potential calving areas are located near
the northern iributaries of the Hot Springs Fork,

. particularly Rock Creek, Dutch Creek, Fan

Creck, Juck Davis Creek, and Pink Creek.

Fiedler and O Connor also reported that elk
within or moving through arcas of high open
road densities moved longer distances (several
miles per day was nol uncommon). Given the
diminishing amounts of forage that will be
present in the future as compared with the
present, road closures will play a critical role in
reducing the energetic demands upon the resi-
dent elk herds. Options to reduce open road
densities especially in the locations identified as
important o elk should be fully explored. Prior-
ily road closures should include: 6300-170, 6320
or 6322 from the -140 spur to the lop. The
hunting that occurs in the watershed is concen-
trated along the northern divide and within the
Nohorn and Hugh Creek subwatersheds. Poach-
ing is more difficult to track but several trans-
planted elk were suspecled poaching victims.

COVER AND FORAGE

Interspersion of thermal and hiding cover with
forage openings is considered ideal for deer and
elk. Optimal cover availability 15 below LMP
standards in several subwatersheds, including:

Buitle Creek

Buckeye Creek

East Fork of the Collawash
Elk Lake Creek

Happy Creek

Hot Springs Fork Tributaries
Hugh Creek

Mother Lode Creek

Pansy Creek

Upper Hot Springs Fork

Optimal and thermal cover (includes marginal
thermal cover) combined is slightly under
Forest Plan standards for much of the arca in
winter ringe, but above standards for most
areas in SUMMET range.
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SPOTTED OWL HABITAT

CURRENT HABITAT
AVAILABILITY/ POPULATION

As visible from map 22, primary owl habitat
(habitat available for nesting, roosting and

_foraging) is present throughout the watershed,
although in a fragmented condition.

Thirty-five activity centers are known within
the watershed, with 2/3 of these occurring
within the wilderness/LSR complex. One
quarter of the LSR owls are at or near the
minimum Jevel of habitat required before “take™
is expected to occur. Five-sixths of the Matrix
owls are under or near take. Surveys of much of
the current LSR were completed in 1991 and -
1993, Surveys clsewhere were completed as
needed for timber sale projects; most of the
watershed was surveyed between 1991-1993.
About 8 of the 35 owl centers identified have
not been verified since 1990 or earlier.

No owl centers are known above 4200’ eleva-
tion, though approximately 12-15% of the LSR/
wilderness compiex is higher than this. -Only
three centers are located between 4000-4200';
2-3% of the wilderness is in this band. This
data suggests that owls are relying primarily on
the lower elevational forests (Western Hemlock
and Pacific Silver Fir series) in the LSR/wilder-
ness to provide primary nesting, roosting, and
foraging habitat.

Portions of the Matrix land - mainly Blister and
Nohorn subwatersheds - are included within the

bounds of the Critical Habitat Unit OR-12
(designated by the US Fish and Wildlife Ser-
vice, 1992). Current USFWS management
concerns/goals for this area are maintaining
dispersal between the LSR/wildemess complex
and the Clackamas River LSR #207 to the north
and easl. No local data on owl dispersal within
the area exists. Given that owls have large
home ranges and high dispersal capabilities,
owl dispersal could be cccurring in all portions
of the watershed through suitable dispersal
habitat (which is relatively well distributed in
the watershed, though large holes exist north of
the Hot Springs Fork).

HABITAT AVAILABILITY TRENDS

A formal growth analysis projection for young
and mid seral stands was not performed. How-
ever, based unon analysis completed in the
FSEIS {1994) and the Upper Clackamas water-
shed analysis, it is unlikely that most mid seral
stands will develop owl nesting habitat charac-
teristics within the next 50 years. Exceptions to
this rule may be found in the wildemess where
advanced mid seral stands can be found.

Thus here, as in neighboring watersheds, the
owl population will likely decline aver the next
several decades, but the rate of decline will
depend on the location of harvest units, and the
occurrence of fire, blowdown and other cata-
strophic events. A slow decline would pose less
risk 1o the population and would be best

achieved by concentrating harvest outside
known owl activity centers or within the territo-
ries that are already below take - such areas are
available within the upper reaches of Happy,
Paste, and Skin creeks. Because so many of the
Matrix owls are near take, a sensible strategy is
to spread out the risks to these owls by scatter-
ing the harvest pattern over their collective
territories, An annual rate of take reasonable
for the Mt. Hood National Forest or the
Clackamas subbasin has not yet been estab-
lished.

INFORMATION GENERATION

The owl habitat map is derived from queries on
Forestwule vegetation database - large portions
have not been field verified. Survey informa-
tion from District and Forest records, 1985-
present. Consuit the district wildlife biologists
for owl locations, reproductive success, habital
information and survey history.
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ROCKS, TALUS, CLIFFS, CAVES, MINES, BUILDINGS, AND BRIDGES

These habilats are widespread in the Collawash;
some of the Forest's highest concentrations of
rock and talus type are located within Buli of
the Woods wilderness. These special habitats
potentially support many species of interest,
including several TES species. Rock and talus
habitat types are important for approximately
one eighth of the 224 wildlife species thought to
occur within the Collawash watershed, while .
cliffs, mines, buildings and bridges support
highlighted species such as the peregrine falcon
and the Townsend’s big-eared bat. Aster
gormanii, a sensitive plant species, is found on
rocky ridgetops within the watershed.

Species potentially associated with these habi-
tats include several granted certain protection
buffers or management restrictions under the
ROD (USDA, et. al., 1994). Such species
include all bats, the great gray owl and the
Larch Mountain salamander {(a C-3 survey and
manage species). Five bat species at low to
moderate risk of viability across their range
(USDA, et. al, 1994) rely on thesc habitats for
roosting and hibernation sites.

Some surveys were completed for bat species
within the watershed in 1994 and 1995. Roost-
ing bats were located under nearly all of the
bridges surveyed, including many concrete
structure bridges. Fringed myotis, long-legged
myotis, Townsend's big-eared bat, long-eared
myatis, and silverhaired ba, litile brown myotis
and big brown bat were located from various
points within the Clackamas subbasin during

the same survey, including several in the
Collawash (Perkins, 1994). Surveys for the
Larch Mountain salamander may occur in the
spring/fall of 1995. Caves and mire tunnels are
particularly imporant as winter hibernacula for
muany hats. No caves are known in the arca, but
several mine shafts are present.

Mammalian predators, including fisher, wolver-
in¢ and cougar may seek out rock and talus
habitats while foraging. Wolverine and cougar
use rock or talus areas for denning.  Bull of the
Woods wilderness may represent some of the
Forest’s highest potential sites for wolverine
breeding, bused upon the density of talus and
rock and the very isclated character of the
wilderness. Finally, rock and talus sites help
support reptiles that are otherwise uncommon in
the forested habitats of the Western Cascades.

The single occupied peregrine falcon eyrie on
the Mt. Hood National Forest is Jocated on a
cliff within this watershed. Several other cliff
sites with high potentia) to support peregrine
nesting are present. Only 22 peregrine eyries
arc known in the state of QOregon at this time. A
management strategy for the occupied sites is
under review in the Supervisor’s Office and
involves limitations on disturbance and main-
taining or enhancing the peregrine prey base
within 0.5- 3.0 miles from the eyrie site. A road
approaching the occupied site is closed but not
obliterated at this time. Surveys at several high
potential cliff sites are scheduled to oceur in the
spring of 1995 and 1996,

INFORMATION GENERATION

Map 23 was compiled from vegetation database
for the Collawash watershed, supplemented by
photo interpretation at 1:12,000 scale and
cxisting information on file al district offices.
See the forest wildlife biologist or the forest
wildlife ecologist for Species and Community
Conservation Assessment information. Sec the
district wildlife biologist for scientific fiterature
covering bats, wolverine, peregrines and other
species menlioned.
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LANDSCAPE ECOLOGIC FLOWS

Map 24 represents the most prominent “flow™
elements in the watershed. Flows are those
aspects of landscape ecology that move through
the landscape. They both influence and are
influenced by landscape pattern and structure.
Table 9 illustrates the relationship between
these flows and landscape structure. (TLML
species are related to mature forest structure).
The first section describes the character of the
flows. The second section shows the relation-
ship of flow to vegetative strucfure,

FLOW CHARACTER

WINDS Main storms from 5/SW. 5-10 year interval events.

WATER Steep streams, flashy, high energy, low resilience.

PEOPLE Follow historical land routes, destination oriented, multi-modal,

seasonal, use is growing.

LATE SERAL SPECIES | Mature forest shapes the flow. Some can use corridors.

MASS WASTING Steep slope on weak rocks, valley floor earthflows, highly unstable

watershed.

FLOW NATURAL EARLY SERAL MID SERAL LATE SERAL
OPENINGS FOREST FOREST FOREST

WINDS Stable Windfirm but edges Windfirm if thinned, | Windfirm except for

alfect adjacent forest, | adjacent edges major ¢vents. Edges
stabilized. subject 1o blowdown.

WATER Wetlands siore water. | Low snowpack Adequate snowpack High snowpack
Low snowpack retention, bugh runoff | retention siabilizes reention slows siueam
retention, lack of conmibutes (o stream envigy. energy, cools water
shade, can raise water | flashiness, lack of Moderates water temperature, and
temperaturc. shade maises water temperaturc. Lacks conributes LWD.

1emperature. Lacks LWD.
LWD.

PEOPLE Aesthetic viewing, Low sesthetics, good | Adeq hetics in | High aesthetics draws
wildlife viewing, for hunting, small middle ground, poor in | visitors. Coeol in
botanizing, sunshine, | product opportunitics. | foreground dueto low | summer. Edible
views from within. diversity. mushrooms available.

LATE Variable. Species avoid edge Adequale cover Tdeal structure,

SERAL effect. Lecks snags, | Facilitates wravel,

SPECIES LWD. Lacks snags, LWD.

MASS Many exist due to Lower shear strength | Adequate shear Good shear strength.

WASTING | unsuble landforms. can cause sliding. suength.

Table 8

Landscape Ecologic Flows
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PRESENT RECREATION USE

Map 25 illustrates the present use patierns, and
to some extent, intensity in the Collawash/ Hot
Springs Fork watershed. It shows that human
use is closely tied to landscape structure and
vegetation patierns. For example, most human
use is associated with the main rivers, and the
natural forest structure found in the Bagby area
and Bull of the Woods wilderness. Exceptions
are activities more associated with fragmented
forest structure, such as hig game hunting, berry
picking, and other product gathering. Landform
and topography also are obvious influences on
hurnan use patterns, particularly the develop-
ment of *human corridors.” Essentially we use
the same corridors today that American Indians
used for thousands of years, although we have
changed their character greatly.

Recreation use trends have been developed by

year, and use is year around. The trailbead for
Bagby is a site of frequent vandalism and car
clouting. Friends of Bagby (FOB) provides a
presence at the springs, and a source of volun-
teer workers. There have been strains in the
relationship between the Forest Service and
FOB over illegal firewood cutting and lack of
FS funding for capital improvements.

The trend in developed site recreation is down-
ward in terms of FS capital spending as well as
operations and maintenance. There is a sirong
national push to get all developed sites into a
tnarket based fee structure and under manage-
ment by private operators. Bagby, with
40-50,000 visitors a year, is a prime area for
establishment of a use fee. FOB is on record as
opposed to making Bagby a fee site, however.

The two existing developed campgrounds in the
watershed, Kingfisher and Raab, are presently
being managed by a private operator.

One other significant development in the
Collawash watershed will be the construction of
the Urban Link Trail, a long distance roule thal
will connect Portland and the Pacific Crest Trail
at Olallie Lakes Scenic Area. This will likely
increase use along Rhododendron Ridge and
introduce new visitors to the watershed as a
whole.

Information was gathered by consulting with
the recreation group for the Clackamas water-
shed, public input received at a workshop, and
by reading existing recreation documents about
this arca.

drawing from the Oregon Outdoor Recreation
Plan, which tracks recreation use patterns. For High Growih Medium Growt] Low Growll
the purposes of the Collawash analysis, we have
divided recreation activities into three catego-
ries: high, medium, and low growth. (Table 10) Road bicycling  105% Scenic Driving 45% Backpacking 29%

Mountain biking  93% ORY use 42% Bank Fishi 21%
Use of Bull of the Woods wilderness shows a A & use ¢ ank Fishing °
slow increase over the past 4-5 years. The Day hiking 67% Picnicking 35% River boating 20%
highest concentration of use appears 10 be in the Boat fishing 62% Teni camping 35% Bow hunling 5%
Twin and Pansy Lakes arcas. wildlife viewing  52% Big game hunting ~ 34% Bird hunting 3%
Bagby Hot Springs is the area of highest con-
centrated use in the watershed. There are T

. .. able 10
unconfirmed estimates of 40-50,000 visits per  gecreation Activities Growth
3-42
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RECOMMENDATIONS FOR MANAGING LONG TERM

LANDSCAPE PATTERNS

Map 26 illustrates the recommendation of the
Collawash watershed analysis team for how lo
manage the forest pattern and structure over the
long term. By providing a picture of the desired
lundscape structure, our hope is that silvicul-
tura! treatments at the site scale will be de-
signed within this larger framework.

The landscape pattern design was arrived at by
considering several overriding natural and
cultural influences in this watershed, as follows:

* The Northwest Forest Plan (NWFP), com-
bined with land allocations from the Mount
Hood Forest Plan, provides clear dircclion
regarding landscape patterns within (LSRs),
Riparian Reserves, natural opening buffers, and
spotted owl nest areas. For the Collawash and
Hot Springs TFork watersheds, the result is barge
areas (perhaps 70% of the total area), where the
goal is Lo grow or retain late seral forest struc-
lurc. The rest of the watershed is within the
“Matrix,” and falls under several Forest Plan
land allocations, including Special Emphasis
Watershed, Scenic Viewshed, and Wild and
Scenic River. Management of landscape
pattern and structure in these areas can range
from uncven age, single tree select, to large
scale regencration openings.

¢ The watershed under consideration is be-

lieved 1o be the most unstable (geologically) on
the entire Mount Hood Forest. There are large
arcas of high-risk earthflow and/or weak resis-

1ant rock types on steep slopes underlying much
ol the Matrix. This limits the creation of large
scale regeneration timber harvest.

« Analysis suggests that this watershed has a
high risk of catastrophic windthrow comparcd
to other parts of the national forest. Windthrow
appears to be closely correlated to development
of fragmented patterns duc to timber harvest,
This places narrow Riparian Reserves and the
windward edges of the LSR's at great risk of
blowdown, if large scale regencration timber
harvest is continued.

« The Collawash/ Hot Springs Fork serves as a
“vore arca” of late seral biodiversity within the
regional framework of the NWFP. Maintenance
or restoration of connceclivity to adjacent water-
sheds for late seraf species is considered impor-
tant by the team.

= The aesthetic condition of (e harvested
portions of the watershed (generally outside the
wilderness and main river corridors) is far
below Forest Plan standards. This is due to the
geometric, fragmented pattern created over
multiple timber entries.

» There are regeneration problems in the
Mountain Hemlock Zone, particularly along
Rhododendron Ridge in the southeast portion of
the watershed. Expericnce shows that very
small openings amid forested conditions or
dense shelterwoods do regenerate well, but
large openings will not.

These factors, and others, led the team Lo
conclude that the most appropriate silvicultural
management strategy for the Matrix would be
1o move gradually away from a fragmenled
landscape paitern (defined as greater than 30%
of a given area in large openings), and towards
a more “perforated” pattern (20-30% of a given
area in small, 2-5 acre openings). This would
minimize the risk of triggering mass wasting.
would likely be reasonably windfirm, would
maintain or improve connectivity for late seral
dependent species, and would improve the
acsthetics 1o within Forest Plan standards. In
the Mountain Hemlock Zone, we recommend
management toward a finer textured, “patchy”
pattern of even smaller openings (less than 2
acres) to improve conditions for regeneration.

Figure 13 helps illustrate the landscape pattern
intent. 1t should also be noted that the team
looked at opportunities for narrowing the width
of Riparian Reserves along intermittent streams,
given that a perforated forest structure would
provide a good buffer for these areus. However,
given that past timber harvest has removed
much of the forest cover on intermittents, we
concluded that the interim standards identified
in the ROD should remain in place until forest
recovery is well advanced (perhaps 3-4 de-
cades), Then options for narrowing or perhaps
even eliminaling buffers could be considered, if
the perforated forest is functioning as intended.
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LONG TERM LANDSCAPE PATTERN

PATTERN TYPE

LANDSCAPE OBJECTIVE

INCLUDES

* Retain or Promote Late Seral Forest Structure

= Habilat for Late Seral species
= Protection of aquatic resources

= Conneclivity

* LSR

« Inlerim riparian reserves
= 100 acre owl centers

+ Special habitat buffers

-

= Active, ancienl landslides (earthflows)

. i’crl‘orulcc! Forest

» Economical timber production

+ Minimize mass wasting and erosion
* Minimize windihrow

« Buffer reserves

« Meet scenic quality objectives

* Promote forest connectivily

* Muintain natural hydrologic function

« Matrix lands within Westerm Hemlock und
Pacific Silver Fir associations

= Patchy Forest

+ Same as above, plus regeneration prolection

» Matrix tand in Mountiin Hemlock
associations along Rho Ridge

Figure 13. Long Term Landscape Pattern
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FOREST MANAGEMENT

PATTERN ILLUSTRATION

+ Fire suppression

« Thin plantations to promote Late Seral
structure

s Creale or promote snags and LWD where
lacking

= Promote shade along streams

+ Salvage if this contributes to area objectives

« Close unneeded roads

Riparian area Retain mature forest

Thin plantations

L5SR area

Nalural gaps

Thinned
plantation

PATTERN ELEVATION

Closed road

= Small regeneration harvests (2-3) acres

» Retain 70-80% of each design cell in
closed forest (mid or late seral)

» Retain a minimui of 15% of harvested
arca in green trees

« Maintain or promote adequate spags
and LWD

Similar to above, but with smaller openings
{1-2 ucres) and retention of shelterwood
overstory

Early seral perforations

Mid sesal patches

Malture lorest

| ™

Ridgelep road

Lale seral reserves

1-2 acre palch

1-2 acre patch
wilh shelterwood

Riparian area Riparian area

TYPICAL “PATCHY" DESIGN CELL PLAN

PERSFPECTIVE

with shelterwood
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RECOMMENDATIONS FOR MANAGING VEGETATION PATTERN AND
STRUCTURE OVER THE NEXT TWO DECADES

Map 27 provides a graphic illustration of the
Collawash team’s recommendation for manage-
ment of the vegetation pattern and structure
over the short term of 10-20 years. The basic
premise is that a short term strategy is needed to
complement the long term one, since the cxist-
ing pattern und structure are so very different
from the one desired.

‘This map was developed by integrating the long
ternt ahjectives (map 26) with the existing seral
stages. the landform analysis, the status of
hydrologic recovery in subwatersheds, and
short-term Lerrestrial wildlife needs (connecliv-
ity, owls). The intent is to break the landscape
into design cells that can be managed on an
integraled basis, where silvicultural pr-scrip-
tions can be developed that will go from exist-
ing towards a more desired vegetation structure,

The design cell types fall into the following
calegories:

* Retain Existing Mature Forest: areas where
the existing forest structure should be retained
for at least the next 1-2 decades. It includes
arcas in LSRs, Riparian Reserves, active
carthflows, areas in subwatersheds below ARP
of 60%., and areas considered important for
maintenance of terrestrial habitat connectivity.

+ Variable Thinning of Plantations: areas
within the Matrix that are presently highly
fragmented. Thinning is viewed as an interim
strategy premoting the long term goals of

minimizing hydrological impacts and maintain-
ing connectivity until more progressive man-
agement toward a perforated structure becomes
possible. See figure 14 for illustrations of our
intent.

* Thin Plantations Toward Eventual Late
Seral Structiuere: arcas characlerized by young
stands (carly to mid seraly within LSRs and
Ripariun Reserves, Thinning would be done
only to achieve LSR and Riparian Reserve
objectives. Thinning within LSRs would require
i LSR assessment. :

* Promote Forest Connectivity Under
Powerlines: design cells that straddle the BPA
Powerline corridor. within Riparian Reserves.
The idea heré is to maintain or promote a good
supply of down wood, snags, and “pygmy
forest” cover to case movement and blur the
distinction from the mature forest at the upper
and lower ends. See figure [4 for illustration of
this.

* BRegin Development of Perforated or Patchy
Structure: design cells that have mostly
mature forest cover, and are within healthy
subwatersheds. Thus it is possible to begin
development of the Jong term pattern in the near
future. See figure 14 for illustration,

» Thin Plantations; Avoid Creating New
Openings: design cells that are within
subwatersheds where the ARP is below 65%.

Thus management should retain as much
existing forest structure as is possible.

SALVAGE

Insofar as tree mortality occurs in a fashion that
is spatially and temporally unpredictable,
sulvage harvest is treated here not as a design
cell, but as a sel of recommendations that apply
1o all of the design cells. Like other sales,
salvage sales should be planned in ways that
help create the desired landscape pattem and
structure.

» Salvage of Standing Dead Trees: salvage of
standing dead trees is considered appropriate
and consistent with the landscape design in
Matrix arcas, including subwatersheds with a
low ARP value and on active earthflows.

Because of the documented importance of snags
as habitat components for late successions!
organisms and their contribution to large woody
debris in aquatic systems, salvage of standing
dead trees is not considered appropriale in
LSRs (mapped and unmapped), "conventional”
Riparian Reserves (not including areas added
for slope stabilily reasons), arcas identified for
interim terrestrial connectivily, or generally,
within 50 feel of plantations where current snag
density is less than 15 trees per 10 acres. See
figure 14 for illustrations of our intent. Salvage
may occur in these areas if excessive mortality
occurs over more than len contiguous acres,
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LANDSCAPE MANAGEMENT FOR FIRST TWO DECADES

LANDSCAPE TYPE OBJECTIVE INCLUDES

+ Retain mature forest * Late Seral habitat « LSR
* Aquatic protection * Interim riparian reserves
« Conneclivity + 100 acre owl centers

* Special habital buffers
* Active carthflows
"« Arcas in subwatersheds below 65% ARP
* Areas important for habitat connectivity
{short-term)

+ Variable thinning of plantations and * Timber production * Mairix lands where subwatersheds are at
edge blending + Scenic improvement or ahove 60% ARP and are presently
* Snag recruilement highly fragmented

» Thin plantations towards Late Seral structure  * Accelerated growth « LSR
* Windfirmness * Interim riparian reserves
* Promote diversity ‘ + Special habitat buffers

* Aclive earthflows

« Promote forest connectivity under powerlines  » Develop and maintain appropriate forest » Riparian reserves under powerline

structure to facilitate travel

Figure 14. First Two Docades Landscape Management

Collawash/Hot Springs Watershed Anatysis: Pur1 IV - Recommendaiions v



FOREST MANAGEMENT

PATTERN ILLUSTRATION

» Suppress fire

» Close unneeded roads

« Salvage standing dead and blowdown in
active earthilows. Avoid salvage elsewhere.

Suppress lire

Close unneeded roads, repair others

Use timber harvest to feather and round edges
of existing clearcuts

Salvage blowdown and some damaged trees
Retain or promote snags if there are less than
15 wrees per 10 acres

-

-

Suppress Fire
Close or repair roads
Thin towards fong term goals

-

Dasign cell boundary

Now adge
Exrshing soge

Than i npanan

Ratan cumps and
snags at now sajer

Ratan road and

Tepal cupls
Uptand matnx
Ripanan butfer
A P
Close md-siops road " - ' _?_g‘,}:n

and ¢astore 4

Create snags and down wood
Iniensive selection forestry to maintain
canopy at desired height

Frequent monitoring and entries

Poles, firewood, small downed logs

« Mixed hardwoods and conifers

araa to promols late
seral OaveIOpTEN . - ~ jf_‘:t_‘y\
TYPICAL EDGE BLENDING AREA PLAM PARSPECTIVE
—/A\ . R
through Trequent sntnes

Transion 10 hardwoods up slope

Promame down wood and snags

TYPICAL POWERLINE SECTION
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Collawash Watershed
Recommended Short-term
(10-20 year) Management
for Landscape Pattern

and S

Note:

1000
[ |

tructure

Thin Plantations and Salvage
Towards Eventual Perforuted
Structare

Fhin Plantations Toward Late
Seratl Forest Structure

Promote Mature Forest
Connectivity Under Powerlines

"Blend” Edges of Plantations with
Adjacent Mature Forest

Develop Perforated or Patchy
Furest Structure

Retn Lxisting Mature Forest
Structure

Use Prescribed Nutural Fire to
Restore o1 Maintain Openings

The palygons on this map are
not meant as "fixed boundarics.”
The intent is o portray a coneepl
steategy 1hat fits within existing
policy direction.

Design cell polygons shouald be
adjusted during project design,
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and/or if necessary to meet Aquatic Conserva-
tion Strategy objectives.

» Salvage of Windthrown Trees: Windthrown
trees should be salvaged from all areas except
LSRs {mapped and unmapped), "conventional”
Riparian Reserves (not including areas added
for slope stability reasons), or where fallen into
plantations with low existing or polential
quantities of large down wood. Salvage should
be considered in Riparian Reserves if necessary
to meet Aquatic Conservation objectives {for
cxample, if the blowdown is three trees deep
over live acres and would likely retard regen-
cration). ROD rules of thumb should be con-
sulted if considering salvage within the 1.SRs.

ASSUMPTIONS

Design cell boundaries are intended only 1o
serve as a conceptual guide for subsequent
timber sale projects. The team expects that
these would be modified to betler reflect
on-the-ground conditions and more detailed
forest structure analysis. We believe that a PSQ
of approximately 4MBF (expected from this
watershed as part of the NWFP) is achievable
for the first two decades under this recommen-
dation, but more precise modeling to verify this
is warranted. Additionally, the team feels that
more discussion needs to occur at the district
level between all specialists to clarify the
working definitions of perforated, patchy, and
variable thinning. These are a bit imprecise at
the moment and need tightening up.

Collawash/Hot Springs Watershed Analysla: Pari [V - Recommendations

4-8



RECOMMENDATIONS FOR TIMBER HARVEST

Timber harvest in the Collawash/ Hot Springs
Watershed is expected to continue into the
future under application ef existing policy
direction (NWFP and Mount Hood Forest
Plan). Landscape patiern and structure will
continue o be shaped by timber harvest, along
with natura) disturbances and succession.
Present expectations are that an average volume
of 4 million board feet per year (MMBY) for the
first iwo decades can be eatracted from this
watershed. This translates to about 60-80 acres
of regeneration harvest per year, if 15% of each
harvest unit is left standing.

We did not attempt Lo develop any sophisticated
computer modelling of how this harvest might
occur. Our objective has been to focus on the
pattern and structure of the forest vegelation
that would be most in step with the essential
ecology of the area. Timber harvest activity
would then be the management method for
creating this pattern.

Map 28 is intended to provide a visual image of
forest structure that would be expected to be
present in about 50 years, if the recommenda-
tions in this report ute followed. [t is based on
the following assumptions:

« Initial timber management {1-2 decades)
would focus on “edge blending”. This transi-
tional strategy is needed due to the existing
fragmented character of the Matrix.

» No large scale stand replacing natural distur-
bances have occurred.

= Naitural rates of forest succession and growth
have been accelerated about 25% due to pro-
gressive thinning and fertilizing of existing
plantations within LSRs, Riparian Rescrves,
and Malrix.

« Salvage opportunities will probably be
relatively high for the first two decades, prima-
rily because of windthrow along existing
clearcut edges. As areas mature into mid seral
condition, they will buffer natural stands,
resulting in less windthrow overall,

» Commercial thinning opportunities will be
quite limited for the first two decades due to the
young age of existing harvest units. However,
timber production from thinning will rapidly
increase afler the second decade, as many early
seral stands in reserves and the Matrix reach
commercial size (about 35 years of age). This
trend will be quile advanced in 50 years, when
thinning will likely make up the bulk of timber
harvest opportunities.

« While there are very limited opportunities for
initial development of perforated forest pat-
terns, the few areas where this can be done
should be planned as soon as possible 1o capi-
talize on existing knowledge, personnel, and
momentum,

« Overali, the team would like 10 sec
proactive, rather than reactive approach to
managing and shaping forest paltern and struc-
ture. This means focusing resources on green
tree harves! {(in Matrix), prescribed fire {in
wilderness), and thinning (in Reserves), as
opposed to merely chasing salvage opportuni-
tics. Our concern 15 thal too much reliunce on
salvage reinforces stereotypes about “wasted
wood,” and may result in a continuance of low
snag densities and a less resilient ecosystem.
An active salvage program is encouraged, bu
not at the expense of proactive silviculture.

Should these recommendations be tollowed, we
expect that over the next five decades, timber
producticn would gradually shift fiom edge
blending and salvage (first two decades), 1o
commerial thinning and perforation harvests
(second two decades), to predominately thin-
ning.
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Collawash Watershed

Landscape Pattern
After 50 Years

Landscape Pattern Expected o Evolve
in 50 Years Under Management
Recommendations.

Farly Scral Forest

Late Seral

. Mid Seral

L { Non-vegetated

Boundary of Matrix Arcas
Outside Riparian Reserves
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SUSTAINABILITY

The following discussion atiempis Lo provide a
rough analysis on the eternal question of
“sustainability” over a fifty year period. We
have chosen to focus on questions provided by
Nancy Diaz, area ecologist for the Mount Hood
and Gifford Pinchot National Forests. These
questions have been raised to help find out
whether key ecosystem elements can be sus-
tained, under present management dircetion, in
specific watersheds. Our analysis is purely
qualitative, relying on using the visual image of
projected conditions under present management
SCenarios.

Compare current, historic, and projected
percentages of early, mid, and late seral forest
structure.

Historic and current percentages for seral stages
were discussed on pages 3-5 through 3-7. The
map of our 50-year projection shows that early
seral structure will be significantly less than at
present, and may fall below historic ranges,
unless natural disturbances make up the differ-
ence. The amount of late seral forest structure
will be about the same as now. There will be
some loss around the edges of existing openings
(due to edge management), offsct by growth of
some mid seral stands into late seral. There will
be a large increase in the occurrence of mid
seral forest structure. It is interesting to note
that the RNV study for the Clackamas basin
lacked information on mid-seral forest occur-
rence.

Compare current, historic, and projected
percent of early seral in riparian zones.

Current duta is presented in Fig. 9 (page 3-20).
Our projection shows a virtual disappearance of
carly seral from within Riparian Reserves,
unless natural disturbances overrule us,

Cumpare current and projected protection of
unique and rare habitats.

In this watershed, many of these habitats fall
into Riparian Reserves and arc thus protected.
Thosc tn the Matrix have buffers, and the
movement toward a perforated pattern will
provide more wind protection than the present
fragimenied pattern.

Compare current and projected protection for
habitats of TES species, C3 species, and
species of local concern.

Most of the TES species and C3 species are
reliant on late seral, aquatic and ripartan, or
special habitats of one type or another. The
single wildlife exception to this is the wolver-
ine. Wolverines may be declining because of
the gradual encroachment of humans vpen their
traditional habitats. Buman presence will
probably increase. Under the landscape design
recommended for this watershed, all of the
riparian and special habitats should be protected
sufficiently. Late seral habitat is projected to be
present in roughly the sume quantity; however

it will be distributed differently and much of the
late seral habitat present will be derived rom
managed second growth stands. If it is true that
second growth forests can be managed in a way
to emulate the primary conditions found in oid
growth forests (advanced structurul develop-
ment, deep shade, soil microbiota and fungal
associations present), then fate seral associated
specics should be sustained in this watershied
over lime as second growth forests mature,

Species of local interest include game species
and other declining species not reliant on lae
seral, riparian, or special habitats, We do not
anticipate that populations of elk and deer will
disappear, however, they will probably decline.
Other declining spectes include some early seral
associated neotropical migratory birds. They
may continue 1o decline partly because of the
reduction in early seral habitat and panly duc to
factors outside our influence.

Compare current, historic, and projected
Juture behavier of key ecological disturbance
processes,

The key natural disturbance processes in this
watershed have been fire, wind, insccts, and
earthflows. Our projection is for fire distur-
bance to increase on the higher ridges of the
wilderness (prescribed natural fire), resulting in
mare open conditions above 4000 fi clevations.
Elsewhere fire would conlinue to be sup-
pressed. Windthrow will diminish to levels
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closer to, but still higher than, historic as the
carly seral stands mature and the perforated
pattern takes shape. Slope instability and
accelerated erosion caused by past timber
harvest and road building is expected to dimin-
ish over time as problem roads are removed,
and rool strength increased in unstable areas.
Howcver, we suspect that these will remain
somewhat above background levels due to
continuation of many roads and timber harvest
at o reduced rate.

Compare current, historic, and projected
stream temperatures, LWD, and other stream
attributes.

As early seral stands move into mid ser:!,
shading witl increase and stream temperatures
moderate semewhat. Natural production of
LWD will not increase in the 50-year period
however, since mid seral stands cannot provide
this attribute. Siltation should diminish as
problem roads are removed and root strength
increases. As recreation use increases along
streams, some additional localized loss of
riparian vegetalion is expected to continue.

We have added two questions relating to human
use of the watershed.

How will scenic character and “experiential
values™ change over time?

Reduction of road density will lessen opportuni-
lies for dispersed recreation access, such as

hunting, camping, and product gathering.
However, semi-primilive opportunities will
increase with less roads.  Scenic quality will
improve significantly as the LSR and riparian
arcas recover. The perforated pattem should
meet forest plan objectives for scenic quality of
modification in the Matrix areas. Overall. the
public will have a more primitive, “wilder”
lundscape, but one with more people in it.

How will “special places” change?

We did not do much analysis on all the special
areas in the watershed. Our answer will focus
on four areas of concem; Rhododendron Ridge,
the mainstems of the Collawash and Hot
Springs, Bagby Hot Springs, and Bull of the
Woads. ’

Rho Ridge: This area will improve signifi-
cantly as cutover areas recover, some roads are
removed, the Urban Link trail is opencd, and
smaller scale vegetation management initiated.
We expect that it will become a popular use
area within the larger context of the Clackamas
basin. ‘

Mainstem rivers: Increased use may diminish
the recrcation and aesihetic experience in these
areas over lime. The Forest Service lacks
adequate funds or a workable strategy for
dispersed, riverside related uses at this lime.

Baghy Hot Springs: We expect thal Bagby will
retain its semni-primitive, historic character, but

it will likely be a fee site undet concession )
management. Thus it will feel more “managed
and less “free” than now. Some traditional
users will not be happy about this, but in 50
years there will be a lot of tumover in users,
and we can assume the next generation will
adapt their expectations to this change.

Bull of the Woods: The gradual growth in
recreation use is expected to contintie over the
next several decades, as the population of
Oregon and the Portland area grows. Most .
wilderness areas regionally appear to be moving
toward a permit system that could limit users at
one time, thus dispersing use seasonally and
into weekdays. Implementation of a prescribed
fire policy on the higher ridges would improve
aesthetic conditions by opening views. Also,
the view from the wilderness out to the sur-
rounding landscape (LSR and Matrix) will
improve over time as the forest matures and a
more perforated pattern of harvest develops.
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ACCESS AND TRAVEL MANAGEMENT PLAN

DESCRIPTION

Access and Travel Management (ATM) objec-
tives were determined by identifying access
needs for various Fores! Management activities.
Objectives of the ATM help focus priorities for
maintenance and funding and identify restora-
tion opportunities. Objectives were based on
access needs of primary resource areas like firc,
public, timber, recreation, and other special
interests such as BPA (see Map 29). Roads
identified to stay on the Forest Road System are
listed {Table 11) along with the resource areas
that requested them for access.

The number and kind of resource areas that
need access to particular sections of the same
road are variable. For example, access 10 a
certain road may be needed by three or more
resources for the first half of its length, while
access to the second half of its length may be
needed by only one resource area.

Reads identified to stay on the Forest Road
System are nol necessarily recommended for
year around access. Restricted access and usc
is currently imposed on certain roads, primarily
by gates or berms. Additional restrictions may.
be identified at the project level and are not
recomsmended here.

Roads that are not identified as being needed
for access objectives become opportunities for

restoration and potential road decommissioning.

A listing of roads identified and prioritized for

decommissioning can be found in the section
addressing restoration opportunities. Roads not
needed for access but not classified as restora-
lion priorities become “gray area” roads; their
fate will need to be considered at the project
level.

INFORMATION GENERATION

A representative from each primary resource
area identified all the roads needed for their
access.

* Fire

¢ Recreation

» Timber

* Stewards

* Other (ex. BPA)

For more information contact the stewards or

the district road manager on the Estacada
Ranger District.
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Collawash Watershed

Road Access and Travel
Management

|J Mainline Roads

/ 3 Resources Need Access

/ 2 Resources Need Access

/ | Resource Needs Access

/ Roads That Have Been Obliterat

/./ Roads Proposed for Decommissi:
(Restoration Priority)
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Road Number | Section of Road
Mainline Access Roads | 63 entire length
6350 entire length
70 to Bagby Hot Springs
Three Resource Areas 4620 jet. 6322 to Thunder trailhead (TH)
Need the Road 6310 entire length
6320 to jer. 6322
6322 entire Jength
6340 to Bull of the Woods TH
6341 to Pansy Creck TH
7010 to Skin Creek (BPA access)
Two Resource Areas 4620 6322 jet. to 025 spur
Need the Road 6300-170 to Peat Creek
6320 6322 jct. 10 Dutch Creek
6330 to 180 spur
6340-140 entire length
6341 from Pansy TH to 019 spur
6355-150 entire lie-in w/6370
6370 from Ogre Creek 1o end
6370-220 to 150 spur
70 from Bagby Hot Springs to jet. 7040
7010 from Skin Creek to forest boundary
7020 entire length
7030 entire length
7040 T0 jet. to 140 spur

|

Keep Road on System 4620 from 025 spur to watershed boundary
for Long-Term Timber 6311 entire length
Newds 6320 from Dutch Creek to 170 spur
6320-170 entire length
6321 6320 jet. 10 150 spur
6322-120 entire length
6330 from 180 spur to 017 spur
6340-280 to 0.5 mi. past Farm Creek
6341 frorn 019 spur to end
6350-160 entire length
6355 to 150 spur
6360 to Happy pit
6370-170 to 019 spur
7010 from forest boundary to 270 spur
7010-160 to 200 spur
7015 ta 0.5 mi. past Circle Creek
7020-170 entire length
7020-180 eatire length
7021 to Whetstone Creek
7030-120 to old 133 spur
Keep Roads on System | 6300-170 Peat Creek 10 end
for Short-Term Timber | 6300-185 entire length
Needs 6300-190 entire length
6311-140 entire length
.6311-160 entire length
6311-170 entire length
6350-160 entire {ength
6350-180 entirc length
6350-210 entire length
6350-240 entire length
6370-218 entire length
6380 entire length
6380-130 enlire length

Table 9. Roads to Keep In the System
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RESTORATION PROJECTS

Restoration goals are based on the key issues
discussed in the introduction. To prioritize
restoration funds, areas should be selected
based on the factors outlined in Table §2.
Project types are examples and the ist is not
meant to be exhaustive,

SPECIFIC RESTORATION
OPPORTUNITIES

* Fan Creck side channel is a naturally occur-
ring side channel at the mouth of this creck. It
is one of the few areas where young coho have
been observed. A better connection with Fan
Creek is necded as well as additional large
wood. A large dispersed recreation sitc imme-
diatcly upslope needs evaluation.

* Elk Lake (administered by Willamelte N.F.)
has heavy tmpacts from dispersed recreation.
This remote, sensitive, aquatic habitat needs
more attention,

* Accelerate development of late seral habitat
within Riparian Reserves where previous
harvesting has created uniform plantations of
trees.

* Potential use of Elk Lake as a recovery and
reintroduction area for bull trout,

Tatwe 12

Restoration

Projects

Goals

Faclors to Consider in
Area Prioritization

Project Types

Sediment reduction and
hydrologic recovery

- Subwatersheds currenily with low ARP

- Subbasins with high unpaved road
density andior stream crossings

- Arcas of high road density on active
carthflows

- Hot spots in LSR

- Obliterate roads. Recontour where
funds available and benefits are high.
Rip, seed and mulch elsewhere,

- Promoie growth of plantations and
natural second growth in subwatersheds

with low ARP.

Restore stand structure in
Ripanan Reserves and
LSRs

- Subwatersheds with Riparian Re
serves >30% carly seral

- Arcas near key rearing of spawning
arcas; arcas within owl territories of
concern

Retain, recruil and import down coarse
woody debris.

- Thin and underplant.

Improve aquatic habitats

- Streams with high percentage of early
seral in Riparian Rescrve

- Create snags and place nest siruc
tures

- Streams with high number of  road
Crossings

- Steeams helow potential for CWIDY
pools

Plant hardwoods and cedars in riparizn
areas..

Reintroduce beaver {o oyergrown
meadows and streams with suitable

habitat.

Obliterate roads.

Place instream structures.

Restore CWD.

Remove culverts that block access 1o
historicat fish spawning and rearing
areas.

Implement projects to restore and
mitigate dispersed recrealion arcas that
lie within Riparian Reserves and
conflict with Aquatic Conservation
Stratcgy.

- Concentrale on removing and restoring
unnceded roads that lic within Riparian
Reserves and cross unstable, high risk.
sediment producing areas.

+

.

Maintain and restore
ccological function in
Matrix

- Plamations within primary connectiv-
ity palhways

- Breeding and foraging arcas for TES
species

Replicate natural diversity in plant
species and structure,

Maintain / creatc edge snags lo mitigate
lack of snag habitat in plantations.

1’

- Reducc human disturbance near critical
TES areas.

- Eliminate exolic and weed species.
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ROAD RESTORATION (Decommissioning) OPPORTUNITIES

DESCRIPTION

This is a hsting of roads identified as priorities
for decommissioning. These roads werce not
needed for access by the primary resource areas
of fire, recreation, and timber. This listing does
not include all roads NOT needed for access

reasons.

Roads are grouped by priorities based on ROD
land atlocations, subwatershed conditions,
previous planning efforts, and proximity to each
other.

+ Road decommissioning that could be funded
by in-progress planning efforts (KV) is consid-
ered to have the highest degree of priority.

» Roads covered under previously written and
signed NEPA documents {CE’s).

+ Roads with special habitai or wildlife con-
cerns.

» Roads in the LSR allocation where KV
funding may not be readily available. Roads
are further prioritized by subwatershed condi-
tion and proximity to each other.

« Roads in other subwatersheds outside the
LSR are prioritized by subwatershed condition

d by proximity to each other. Table 13
and groupecyp ¢ Roads Recommended
Decommissioning all the roads recommended :;":uﬁ;“l:"::;::':""
for closure could take many years. It is unlikely priority)

Key 10 abbreviations:

Is . on unstable slopes

fr - in Riparian Reserve
% - on sleep shopes

hs - eusy & cheap 1o cluse

md - covered by signed NEPA doc, -

* I nothing lisied under Section of Road, entire kengih is indicated

€f - On Very erosive soils

wl - in critical hubitat! conneclivity

rm - high road maint., chronic problem
pp - was previously planned for closure
Isr - in late successional reserve

Road Numbet Section of Road Redsany
S
Potenually KV funded by an | 4340170 220 spur 10 end I Bs bse pp
ongomg Hannieg effon 5340250 mwl hs pp
(South End Salvage) w215 mipp v
KD 240 bt 05 ndppls
0020 LT pp
Roads tu be T ks last 0.5 . ppnd
decommussined umicr 7010 130, 190, pp o
previoasly gned NEFA 0, 210
don et T020-136, 137, el bar
140. 150, 160
030-130 P nd panity complete
040 1 30 pyr ad Is panly cienplese
Crher Roads in LSR's, prioritized by subwatershed condition and grouped by proainnly w cach
other
Fan Creek. Lower Hot 6310013 Is ot ha lar
Speings Fork, and Lowes S04, B TIs i b Yt
Collawwsh Tribuwrnies 6110-033 nbsila
6310120 Iser hs b
6110162 Is e b
6110 45, 246 suls e
slieoz e hr
6310-114 [
B3 hs ls Is1
GIN-130 ok hs b
330-190 wls b
Upper Collawash, Buckeye, | « 300-016, 173, hy b et ot
Happy, Furm_ snd Dukey 175, 176, 180,
Crecks 183
OG-0 rwl
6140130 s lar
6330-142 13¢5 PP ot
6350- 170 ciosang 1o end mwpp lsr
6330220, 213 hi pp I
BIN-2%0 254 1put w end bs pp st
6360-£50 mishr
6170030 op bs Iss
o K0 120 #1amh Iar
6JED- 123 rhs he
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Eaxt Fork Collawash 6355019, 130, 140 pporis
) 6370-019 o pp Lar
6370.031. 127, 145, pp hs I3
"7
L3183 last 03 mi. pp e lwr
6170-170, 190, 200, pp hs b
It} 218, 234, 25,
254, 236, M)
Hugh snd Whetsione Ceecks | T020-024 mh
o 130 w e
iher Roads NOT in LSRS, prioitized by subwalershed condition wnd grouped by p ity to
ench other
Tnbutarics Narth of 1.ower Hot Spiings Fork
Lower Hot Springs Fork 6320015 1.4
wnd Lower Collawash $320-020 crha
Tnbuiancs 432001 mhs
4120102 s
61200156 lherhs
HI20- 1638 pau powertine herbs
0310166 Iser
8321010 e
RI21.016 mh
120120 lasi 15 m mls
4127 180 mum
4)22.170 L]
6322180 L4
Lower Hot Springs Frek 4420 prolnspurmend | nber
Tributarics 4#HH1H ah
010011 past powerlines I
TOI0-014 "
o004 hs rm
L0017 sl
THO-F27 wk bis
Mmin130 ssmhs
1014134 EiL ]
1010-140 mer
Tributanes Snuih of Lawer How Springs Fork
Lower Hot Springs Fork #3130 fast 0.5 mi. "
und |_ower Collawash 130014 b he
Trbulancs 1M 015, 007 B
LRLAP ] lasg 0 25 mi mh
130210 herhs
6110220 lswrer
6340025 wl
6341-022. M) sl
634E-130 tslser
6341150 sl
Upper Nobom 0 b0 1pur 10 end whs

that all roads listed will be decommissioned.
Within a grouping, additional project level
prioritizing of individual roads to be decommis-
sioned will need to occur to best meet restora-

tion objectives.

Many roads identified as restoration opportuni-
lics are small (approx. (.25 mi. long) spur type
roads; often they impose small impacts. How-
ever, some larger roads recommended {or
closure are chronic impact sites in the drainage.
Individual road decommissioning prescriptions
should be decided at the project level.

Tablc 13 lists the roads recommended for
decommissioning (rationale for recommending
decommissioning is listed with each road:
rational descriptions are abbreviated above in a

key).

INFORMATION GENERATION

Roads that were not identified for access needs
became potential candidates for decommission-
ing. A rating process was used to decide the
priority status of candidate roads. To be classi-
fied as priority, a road had to meet at least two
of the following criteria:

Be constructed in or on: .o
« unstable slopes

* very crosive soils

+ steep slopes

Riparian Reserve
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* late successional reserve
* critical habitat/connectivity

Or be:

* a chronic road maintenance problem

= easy and cheap to close

* a previously planned closure

* listed for decommissioning in an existing
signed NEPA document

Roads not defined as decommissioning priority
became “gray area” roads, their fate will need
to be considered at the project level. They are
all of the roads not found in either of the ATM
or Restoration listings,

The long list of roads identified for decommis-
sioning was evaluated further to decide where
road restoration efforts should be focused. An
assessment was employed to ascertain which
subwalersheds have the greatest need for road
related restoration. Based on certain criteria,
the assessment rated each subwatershed as to
it’s relative existing condition. The following
crileria were used to compare relative condi-
tions within each subwatershed:

* Aggregate Recovery Percentage (ARP)
* Road density (mi/sq mi)
* Road density in rip. rsrv. (mifsubws ac)

= Miles of road on unstable slopes

The assessment ranked road restoration needs
by subwatersheds. To maximize logistical
efficiency, the list was further refined by group-
ing roads within proximity of each other. For
example: Two roads may be in different
subwatersheds but on the same road system,
thus it was logical to group the roads together to
reduce contract costs, For more information
contact the soil scientist at the Estacada Ranger
District or at the Clackamas Ranger District,
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DATA GAPS AND MONITORING

DATA GAPS

* What were the effects of past {loods and stand
replacement fires on historic sediment produc-
tion?

* What was the nature of vegetation and the
landscape at the beginning of mass settlement
(1845)? How can [ire history/stand/vegetation
structure information be refined in a statistically
relinble way?

* What is the quantifiable difference between
existing sediment production and delivery, and
natural or background sediment production and
delivery?

* What is the difference between existing
strcam lemperature ranges and natural/back-
ground ranges?

» What is the current snag abundance and
distribution both in Riparian Reserves and in
upland areas?

* Arc mid setal stands functioning as dispersal
corridors for late seral associated species?
Which species? What habitat components are
present in these stands?

* Are wolverine inhabiting the Bull of the
Woods wilderness?

* Is there a herd of elk occupying the benchy
area of Buckeye and Happy Creeks? What is
the herd size and movement patterns?

» What is the status of deer in the watershed?

» What rate of incidental take within this
watershed will not jeopardize the spotted owl
population?

* Where are juvenile spotted owls dispersing
107 What habitat are they dispersing through?

= Are uny "Survey and Manage" species present
in the watershed?

+ Is the watershed supporting more peregrine
falcons than we know of?

+ What are the effects of cutover habitat sur-
rounding meadows, ponds, and other wetlands?

* What do amphibian surveys in streams show
regarding distribution relative to stream gradi-
ent, water lemperature, shade, sediment, and
fish presence?

MONITORING

+ Monitor soil condition to evaluate the effects
of newer vegetation manipulation prescriptions
as related to landscape structure and design
strategy.

« Monitor slope stability. Considering the
geology in this watershed, monitoring the
effects of landscape structure and design strat-
egy are paramount.

« Monitor long term temperature trends within
watershed main stems and tributaries. Highly
impacted streams like Fan Creek necd to be
monitored as soon as possible since they may
make good indicators of recovery of water-
sheds.

» At long term intervals repeat Estacada Ranger
District’s monitoring of water quality, habitat
quality, and channel attributes within the
Collawash watershed. Intervals of monitering
al established transects should be every five to
ien years or afler major five year flow events
such as floods.

* Develop fish production capability estimates
and watershed specific limiting factors for
anadromous stocks.

s Determine, if possible, reasons for changes in
resident fish populations today, from historic
and anecdotal accounts of past conditions.

+ Monitor use and effectiveness of Fan Creek
side channel for coho salmon rearing and use by
other fish species.
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» Are aquatic and riparian dependent species
successfully dispersing between isolated ponds
and wetlands? Monitor what pathways they are
using.

= Are amphibian populations in the watershed
stable, increasing, or decreasing?

« Are beaver reinvading old meadow and
overgrown ripartan habitats?

» Conduct surveys in the Elk Lake arca 1o see il
it supports sandhill cranes.

» Monitor population levels of late seral associ-
ates, especially those identified as having low to
moderate chances of viability in Appendix §-2
of the FSEIS.

* Monitor how the implementation of the
recommended timber harvest pattern affects
populations of wide ranging late seral associ-
ated species.

« Determine whether mid seral areas are func-
tioning as dispersal areas.

« Monitor down log retention, post harvest,
post fuels treatment, and post firewood
collection.

* Determine whether the management sirategy
that has been devised for the occupied peregrine
site will work. Will peregrines continue to
breed in the area?

= Monitor the presence of the brown headed
cowbird.

* Monitor 1o what extent snags retained on the
edges of ofd plantations expand the use of the
plantation by cavity nesters.
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GLOSSARY

¢ Connectivity: The spatial contiguity within
the lundscape. [t is a measure of how easy or
difficult it is for organisms to move through the
landscape without crossing habital barriers.
{Diaz and Apostol, [992.)

» Flows: Movement of materials, energy and
organisms through the landscape. (Diaz and
Apostol, 1992}

» Matrix: Landscape ecology definilion as
opposed 1o the Northwest Forest Plan Matrix
allocation (see Land Allocation section, Part L.
The most connected portion of the landscape,
the vegetation type that is most conliguous. In
Pucific Northwest forests the mainix is usually
mature forest. This becomes increasingly less
true as forests become fragmenied by
clearcutting. (Diaz and Aposiol, 1992.)

o Patch: An arca of relatively homogenous
vegetation {with respect 10 specics composition,
successional stage, etc.) and that dillers from
what surrounds it. For example, in a lorested
landscape clearcuts, wetlands, and rock oul-
crops are common patch types within the
forested matrix. {Diaz and Apostal, 1992.)

s Take: As defined under the Endungered
Species Act, "to harm, hurt, harass, pursue,
kill," etc. Habitat loss around known owl
cenlers is currently interpreted as take if the
remaining habitac available totuls less (han {182
acres within a 1.2 mile radius, or, less than 70
acres around the activity center. (USFWS,
Biological Opinion, 1992.)

» Ecoregion Reference Value: Mean derived
from a 1984 EPA study which examined mini-
mally impacted streams in 8 Gregon
ccorcgions. The study examined 12 minimally
impacted streams in this ecoregion, the Weslem

" Cascades Ecoregion. (Estacada Ranger Dis-

et 1991.)

« Flashy Streams: Strcams whose
hydrograpis (a graph of stream discharge over
time) are typically narrow and steeply peaked
and which rise und fall rapidly. In contrast,
“sluggish" streams are those which have wide,
rounded hydrographs, with runolf spread over a
longer time. The relative Mashiness of w stream
is dependent on several Tactors including slope
and channel gradients, infiltration capacily ol
soils, groundwalcer slorage, oricnlation of
drainage basin in relation 1o prevailing storm
movements, and channel detention storage
characteristics. Sleeper narrow channels, an
absence of detention storage, soils with low

infiltration rates, and basins oriented so that
prevailing stonms move across from higher
elevations to lower elevations, all contribuie 10
a more flashy streuniflow. (Larry Bryant, forest
hydrologist.}
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