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Executive Summary

This executive summary provides an overview of the Crabtree Watershed Anaysis. It
summarizes mgor dements contained within the document, including a brief description of the
andyss area, watershed analysis purpose and process, issues and key questions, and findings
and recommendations of the analysis.

Watershed AnalysisArea

The Crabtree Watershed islocated in northwest Oregon in Linn County. Thewatershed is
100,022 acres in Sze and extends from the confluence of Crabtree Creek with the South Santaim
River, five miles east of the city of Albany, to about 30 miles east into the Cascades Mountains.,
The Crabtree Watershed includes the communities of Crabtree and LaComb. The watershed is
located within the Willamette Valey and Western Oregon Cascades Phys ographic Provinces.

The watershed was gratified into Six sub-watershed basins (SWBs). The Beaver Creek and
Richardson Gap SWBs are primarily in the Willamette Vdley Physographic Province. The
Church Creek, Roaring River, and the North and South Forks of Crabtree SWBs arein the
Western Oregon Cascades Physiographic Province.

The Crabtree Watershed includes 80,263 acres of private lands, 18,008 acres of BLM lands, and
1,751 acres of date lands. The mgority of the watershed is owned by private landowners, about
haf of which are industrid timber companies. Eighteen percent of the watershed isin federd
ownership which is managed by the Bureau of Land Managemen.

Federad landsin the watershed are managed according to the standards and guidelines of the
Salem District Resource Management Plan (RMP) and the Northwest Forest Plan (NFP).
Industrid and non-industrid private lands managed for timber production are managed in
compliance with the Oregon Forest Practices Act (OFPA), primarily on economic rotation
lengths of 40 to 70 years. The lower end of the watershed is predominately rura residentia and
agricultura lands.

Watershed Analysis Purpose and Process

The purpose of awatershed analysisisto provide federal agencies acomprehensve and
systemdtic andyss to guide planning and management of federa lands within the watershed. It
isintended to guide planning and land management activities to successfully meet the intent of
the Northwest Forest Plan (NFP) asit appliesto the watershed.
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Watershed andys's devel ops and documents a scientifically based understanding of the

ecological structures, functions, processes, and interactions within awatershed. Thisandyss
process identifies current conditions, trends, findings, recommendations and datalinventory gaps.
The information contained in this document will help in making sound resource management
decisonsfor federa lands contained within the watershed. The watershed andysis will serve as
the framework for developing site-specific proposals, monitoring and restoration needs.
Cooperation with other landownersis necessary since the analys's addresses the entire watershed.
The andysisis designed asatool for federa agencies and will not be used to direct other
landowners on the management of their lands.

Watershed andlysisis an ongoing and dynamic process. It will be revised and updated as
conditions, assumptions, or resource plans change and new information becomes available.
Watershed andlysisis not a decison-making process. It isa stage-setting anaytical process that
offers congtraints and provides guidance for future management decisions.

The watershed analys's process begins by identifying significant resource issues which focus on a
basic analysis of ecological conditions, processes, and interactions in the watershed. These
issues are addressed by asking basic and fundamenta key questions. Key questions focus the
andysis on cause-and-effect relationships and on conditions as they relate to the ecologica
processes occurring in the watershed. The key questions have been grouped into three resource
categories. Terrestrid, Aquatic and Socid. While there are considerable overlap and interaction
between the various ecosystem components and processes in anatura system, these broad
categories serve as an organizationa aid to facilitate andys's of complex sysems. This
organization is carried through the entire document for ease of reading and organization.

| ssues and Key Questions

The watershed andysis process begins by identifying significant resource issues which focus on a
basic analysis of ecologica conditions, processes, and interactions at work in the watershed.
These issues are addressed by asking basic and fundamenta key questions. Key questions focus
the andys's on cause-and-effect relationships and on conditions as they relate to the ecological
processes occurring in the watershed. Theinterdisciplinary team (IDT), with comment from the
public, identified and didtilled basic issues and key questions on which to focusthe andysis. The
following describes the primary issues and key questions that directed the analysi's process.
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Terrestrial Resources

Terredtrid resources include vegetation, plant communities, forest hedth, wildlife habitat and
Specid Statug/'Specid Attention plant and animal species. Land management activities have
dtered the watershed, resulting in changes in distribution and patterns of occurrence of habitat
and species. Terrestrial resources are also affected by natural processes such as naturd
succession and disturbance processes.

Issue: What management opportunities exist for protecting, maintaining, and/or
improving terrestrial resourcesin the Crabtree Water shed? How can NFP and RMP
obj ectives associated with managing terrestrial resour ces best be met in thiswater shed?

Key Questions:
* What isthe current condition of the terrestrid resources in the watershed?
* What are the dominant natural processes and how do they affect terrestrial resources?

* How have private and public land use practices influenced terrestria resources and
how will they in the future?

Aquatic Resour ces

Aquatic resources include water quality and quantity, flood control, private and municipa water
rights, fish species and instream habitat. Aquatic resources are affected by both physica
conditions and natura processes such as hydrology, riparian condition, soils, eroson, and dope
dability. Land management activities have dtered the watershed resulting in declining fish runs,
water quality and aquatic habitat degradation. Of specific concern is Crabtree Creek, whichiis
listed by DEQ aswater qudlity limited for summer stream temperature. Demands for aquatic
resources are increasing and so are conflicts with other resource uses.

Issue. What management opportunities exist for protecting, maintaining, or improving
aquatic resourcesin the Crabtree Watershed? How can NFP and RM P abjectives
associated with managing aquatic resour ces best be met in this water shed?
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Key Questions:
* What is the current condition of aquatic resources in this watershed?

* What are the dominant physica conditions and natural processes affecting aquatic
resources?

* How have private and public land use practices influenced aquatic resources and how
will they in the future?

Social

Socia resources consider human usesincluding forest products, transportation, and recreation.
The demands on watersheds to provide for avariety of human uses and products isincreasing.
Thisandyss will focus on the role that BLM-administered land, in this watershed play in
meeting the overall demand for uses and products that were identified in the RMP. Meeting
other resource protection and enhancement objectives must also be considered.

Issue. What developments or other management opportunities exist to meet the demand
for recreational and natural resource commoditiesin this water shed, while still providing
resour ce protection consistent with the RMP?
Key Questions:

* What are the mgjor or human uses and where do they occur?

* What are the current and future trends rd ated to human uses?

* What are the potential socid or resource conflicts related to human uses?

Findings and Recommendations

Terrestrial

Terrestrial Finding #1- Late seral or late successional (mature and old-growth) Forest
Habitat: The amount and quality of late seral forest habitat islimited in the Crabtree Watershed.
The andysis of current conditions shows 11 percent late serd forest across dl ownerships. Less
than five percent isin old-growth over 200 years of age. For BLM lands, the amount of late seral
is consderably higher at 35 percent. About 21 percent of BLM landsisin old-growth forests.
Sixty percent of the late seral forest in Crabtree Watershed is on BLM lands.

The amount and quality of late serd forest was further andyzed by sub-watershed basin (SWB).
North Fork Crabtree SWB and Church Creek SWB have the most late seral with 27 percent and
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17 percent, respectively. Seventy percent of the remaining late serd in the watershed isfound in
these two SWBs. Late serd forest is most scarce in Richardson Gap SWB (<2%), Beaver Creek
SWB (3%), Roaring River SWB (8%), and South Fork Crabtree SWB (10%).

With the development of Riparian Reserves and Late Successiona Reserves (LSRs) on federa
lands and Oregon Forest Practices Act (OFPA) buffers on non-federa lands, the entire watershed
(al ownerships) has the potentia to support 14 to 16 percent late serd forest habitat within 80
years under current management. Due to the small total percentage of federd landsin the
Crabtree Watershed (less than 20 percent), there are limits to how much federa lands can
contribute to late seral forest habitat over time.

Terredrial Finding #2 - Standing Dead/Down Coar se Woody Debris (CWD): Thereisa
scarcity of standing dead/down CWD habitat, especialy larger materid in the early stages of
decay. Egtimates show that the amount of standing dead/down CWD are below NFP and RMP
dandards. Over the long term, the amount of standing dead materid on federa landsis expected
to approach 60 percent of potentid cavity dwelling wildlife populations as late serd forest
developsin LSRs and Riparian Reserves and green tree retention guiddines are implemented.
There would be an increase of standing dead/down CWD on private/state lands as relaively new
OFPA requirements continue to be implemented.

Terrestrial Finding #3 - L SR Boundaries: LSR boundariesin the vicinity of Harry Mountain
Ridge and the Snow Pegk area ddlineated by the Sdlem Digtrict RMP follow interior section lines
rather than topographic features and/or known Specid Status/Specia Attention Species
occurrence. Managing aong legal boundaries irrespective of ecological features and species
occurrence would be inconsistent with the management of these L SRs as ecosystems and
protection of known Speciad Status/Specia Attention Species.

Terrestrial Finding #4 - Special Habitats: On BLM lands, the Snow Peak Ecosystem and
Carolyn’s Crown/Shafer Creek/Crabtree ACEC are priority specid habitat complexesin the
Crabtree Watershed. Buzzard Butte and White Rock Fen ACEC are unique specid habitat
features that are aso important.
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Terrestrial Finding #5 - Willamette Valley Habitats: A fairly large portion of the Crabtree
Watershed iswithin the Willamette Vdley Physiographic Province. A number of bird species

that are considered to be Willamette Valey habitat speciaists are known or are suspected to
occur on non-federd landsin the watershed. The Richardson Gap area has been identified asa
Grassand Bird Conservation Area (BCA), according to the Conservation Strategy for Landbirds
in Lowlands and Valleys of Western Oregon and Washington (American Bird Conservancy,
March, 2000). Under the Conservation Strategy, non-federa landowners can pursue cooperative
agreements and funding to maintain, improve, restore and/or protect native Willamette Valey
habitats, especidly in the Richardson Gap Grasdand BCA. Cooperative programs and funding
opportunities are described in the Implementation Section, Chapter 9, of that document. A
number of voluntary programs are available to private landowners which provide financid and
technical assstance. Programs include those administered by the U.S. Department of Agriculture
under the 1996 Farm Bill, the Wildlife Habitat Conservation and Management Program
administered by Oregon Department of Fish and Wildlife, and matching funds provided by

private foundations such as the Nationd Fish and Wildlife Foundation.

Terredtrial Finding #6 - Road Densities. There are gpproximately 603 miles of road on all
ownerships within the watershed. Currently, the average total road dendity across dl ownerships
isestimated at about 4 miles per section. Of the 603 total road milesin the watershed, 130 miles
are on federa lands (22 %). Averagetotal road density on federd landsis estimated at about five
miles per section, which ishigh. Road dendities on federa lands are highest in the South Fork
Crabtree, Richardson Gap, and Church Creek SWBs (over five miles per section). North Fork
Crabtree Creek and Roaring River SWBs have road densities between four and five miles per
section. Road dendties on federd lands are lowest in Beaver Creek SWB.

Terrestrial Finding #7 - Special Status/Special Attention Plant Species. There are four
known populations of BLM specid status plant species populations and numerous known survey
and manage species Stesin the watershed. These species include tall bugbane, Cimicifuga elata,
fir clubmaoss, Huperza occidentalis, meadow sidalcea, Sdalcea campestris, and noble fir
polypore fungus, Bridgeoporus nobilissimus.

Terrestrial Finding #8 - Noxious Weeds: New invader and established infestation noxious
weed species are present along many roadsides in the watershed. These noxious weeds are
present and will continue to invade native plant habitats if no action is taken. Noxious and
invasive weeds will continue to be a concern over time because of the increased human use of the
watershed, especidly at lower eevations and in travel corridors.
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Terrestrial Finding #9 - Special Status/Special Attention Animal Species. There are three
Survey and Manage mollusk species that are documented to occur in the Crabtree Watershed.
The Oregon megomphix (Megomphix hemphilli), and two tail-dropper dugs, the blue-gray tall
dropper (Prophysaon coeruleum) and the papillose tail dropper (Prophysaon dubium). Thered
tree vole, a Survey and Manage species, has been documented to occur in the Church Creek
SWB, and is highly likely to occur esewhere in the watershed. Four bat speciesidentified in the
NFP as speciesin need of additiond protection are highly likely to occur in the Crabtree
Watershed. In addition, eight Bureau Sensitive species have been documented or are highly
likely to occur in the watershed. These include the harlequin duck, peregrine facon, goshawk,
common nighthawk, Lewis woodpecker, purple martin, yellow-breasted chat and western
meadowlark

Terrestrial Finding #10 - Bald Eagles: Thereis one known bald esgle nest site near the lower
end of the Crabtree Watershed. The nest tree itsdlf is just outside the watershed, however, the
bald eagles are known to utilize Crabtree Creek in the lower end upstream as far as Church Creek
and Roaring River SWBs. There are no bald eagle concentrations or winter roosts in the

Crabtree Watershed. Wintering birds are thought to be the locd birds that nest in the vicinity.
There is auitable bad eagle nesting habitat on BLM landsin the vicinity of Crabtree Creek inthe
Church Creek SWB.

Terrestrial Finding #11 - Nesting Spotted Owlg/Habitat: The only portion of the Crabtree
Watershed that was found to be viable for nesting spotted owls was the upper portion of North
Fork Crabtree SWB on BLM landsinthe LSR. The North Fork Crabtree SWB as awhole as
well as the Church Creek SWB were found to be margind to limiting for nesting spotted owls.
The Beaver Creek, Richardson Gap, Roaring River, and South Fork Crabtree SWBs were found
to be non-viable for nesting spotted owls.

Of the seven known spotted owl sites (KOSs) with site centersin the watershed, four were found
to beviable. Three sites of these Stes are located in the North Fork Crabtree SWB on BLM
landsin the LSR. One located in the Church Creek SWB is limiting, but occupancy and
reproduction appears to be stable. The other three Sites are considered to be non-viable.

Terrestrial Finding #12 - Connectivity/Disper sal Habitat: The Cascades portion of the
watershed is viable for dispersa of spotted owls. The Crabtree Watershed provides for dispersa
to/from the Quartzville Watershed to the east. Spotted owl dispersa out of the Crabtree
Watershed is limited by the scattered federd ownership and the North Santiam River Corridor to
the north, the South Santiam River Corridor to the south and the Willamette VValey on the west.
The mogt ggnificant lands in the watershed for spotted owl movement are the BLM landsiin the
North Fork Crabtree SWB. These lands are directly connected to the large L SR/wilderness
network to the east of the watershed where the mgority of dispersd in the Cascades Range takes
place.
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Recommendations:

Terrestrial Recommendation #1 - Density Management/Thinnings (Findings 1, 2, 11 and
12): Timber harvest should emphasize enhancement and restoration opportunities that target
gands in Riparian Reserves, LSR, Connectivity lands (CONN) and General Forest Management
Area (GFMA) landsin Criticd Habitat that have been managed primarily for timber in the past.
Densty Management would be prescribed primarily in mid-serd stands in the stlem exclusion
stage to encourage the development of late serd conditions. Implement density management
prescriptions in Riparian Reserves and LSR to develop and maintain late serd forest stand
characterigics. Desirable stand characteristics include larger trees for alarge green tree
component and recruitment of large standing dead/down CWD in future stands, multi-layered
stands with well developed understories, and multiple species that include hardwoods and other
MiNor SPeCies.

Terrestrial Recommendation #2 - Standing Dead/Down CWD (Findings 1 and 2):
Implement NFP and RMP standards and guiddines for green tree retention for the recruitment
and development of standing dead/down CWD and to contribute to the development of late serd
forest stand characteridtics. Protect existing materia and leave additiona green treesin future
harvest units to make up for deficiencies in current conditions.

In the Matrix, leave trees should be over 12 inches dbh and represent the current range of conifer
gpecies, Sze and diameters. Leave additiona green treesin areas where standing dead/down
CWD does not meet Northwest Forest Plan (NFP) and Salem District Resource Management
Plan (RMP) standards. Typicaly, up to four additiond trees per acre are |eft in areas where
standing dead/down CWD islacking. Create enough large, hard standing materia to meet the 40
percent level of potentia cavity dwelling wildlife populations. It is anticipated that natura
decay/faldown and blowdown of green tree retention will meet or exceed NFP requirements for
down CWD.

In Riparian Reserves and L SR, standing dead/down CWD requirements should gpproximate
those cited in the Late Successond Reserve Assessment (LSRA) for thearea. Treatment
objectivesin these dlocations would be for individua tree growth and/or stand structure
enhancement for the purposes of accderating late serd forest development in younger age
classes. Landscape level condderations include connectivity for pecies, past management and
natura disturbances such asfire, insects, and disease. Leaving trees to grow and become snags
later is appropriate in early to mid seral stands.

Terrestrial Recommendation #3 - Special Habitats/Species/L SR Boundaries (Findings 3
and 4): Adjust boundaries of LSRsto better protect specid habitats and Specid Status/Specid
Attention Speciesin the Snow Peak and Harry Mountain Ridge areas. Use more ecologicaly
meaningful features to define LSR boundaries such as watershed boundaries, topographic
features, roads, forest type breaks, and Specid Status/Specia Attention Species buffers and
management areas rather than interior section lines.
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Terrestrial Recommendation #4 - Special Habitats (Finding #4): Congder amending the
RMP to protect habitat adjacent to the Buzzard Butte area and encourage the further devel opment
of late serd forest habitet in the vicinity.

Terrestrial Recommendation #5 - Noxious Weeds (Finding #7): Use the principles of
integrated weed management to eradicate, control, and prevent the spread of established and new
invader noxious weed infestations. Integrated weed management means using dl suitable
methods (cultura, physica, biological, chemicad) in a compatible manner to reduce weed
populations.

Control established infestations primarily by biologica control agents and by revegetating
disturbed ground with desirable species. Make biologica control releasesin the Crabtree
Watershed as new agents become available.

Encourage washing of ground disturbing equipment from off Steto limit the spreed of dl exotic
and noxious weed species.

Terrestrial Recommendation #6 - Nesting Spotted OwlgHabitat (Finding #11): Coordinate
management and protection around KOSs with adjacent private landowners and the State.
Highest priority sites are those in Church Creek, South Fork and North Fork Crabtree SWBSs.

Land Tenure

The highest priority lands in the Crabtree Watershed for retention in BLM ownership include
lands with high ecologicd values. Theselandsinclude dl LSR, Criticd Habitat for the northern
spotted owl, and Matrix lands in the vicinity of Buzzard Butte and Snow Pesk. These lands are
mapped as Zone 1 according to definitions under Land Tenure on page 53 of the Sdem Didgtrict
RMP, with the exception of the LSR and Matrix lands in the vicinity of Snow Pegk and Buzzard
Butte, which are mapped as Zone 2. Consder amending the RMP to designate these lands as
Zone 1, high priority for retention. The remaining lands in the watershed are in Zone 2 according
to the RMP. There are no federd lands in the watershed that meet the definition of Zone 3, high
priority to exchange out of federd ownership.

Page 9



Aquatic

Aquatic Finding #1 - Riparian Condition: Riparian surveys on BLM lands indicate that
current riparian vegetation is composed largely of varied age classes which are heavily skewed
toward stands less than 80 years old, resulting in alack of mature to late successona dominated
riparian vegetation. Stream adjacent vegetation along many sections of Crabtree Creek have
been removed by high flows, and movement of sediment, large cobbles and boulders down the
channd. Riparian areas with young conifer sands are common in dl of the SWBs, but are most
prevalent in the Roaring River and South Fork Crabtree SWBs. The North Fork Crabtree and
Church Creek SWBs have the most late successiond forest in riparian areas on the average.

Aquatic Finding #2 - Large Woody Debris (LWD): The combination of alack of large woody
gructure in streams and severd torrentia flow eventsin the early 1970s and 1996, resulted in
some channdlization of the streamsin the watershed, and a further reduction of LWD in the
system. Generdly, LWD is severdly lacking in the watershed, particularly in the lower portions

of the larger streams where anadromous fish are present. The high percentage of riparian acreage
with low potentid is mainly due to the large amount of agriculturd lands in the lower watershed
and young conifer stands in the mid- and upper portions of the watershed. Some of the
headwater reaches have good quantities of LWD that may eventually be flushed down into lower
reaches of the watershed. In the Crabtree Watershed, only 15.5 percent of the riparian areas
(within 30 meters of stream channels) have high potentia for LWD recruitment to streams
(dominant age-class >130 years) and only 2.4 percent have moderate potentia (conifer
dominated or mixed forest, 80-130 years). Theremaining 82 percent have low potentia (conifers
<80, hardwoods and non-forest). The North Fork Crabtree and Church Creek SWBs have the
highest potentid for LWD recruitment.

Aquatic Finding #3 - Stream flows: July and August have the greatest potentia for conflict

between consumptive uses and instream water needs with 52 and 61 percent of water allocated to
consumptive uses respectively, at an 80 percent exceedence flow.
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Aquatic Finding #4 - Water Quality: In the Oregon Department of Environmenta Quality
(ODEQ) publication, 1988 Oregon Assessment of Non-point Sources of Water Pollution (ODEQ
1988), as0 known asthe 319 Report, Crabtree Creek water quality is listed as being moderately
impacted, supported by datain the upper reaches, and by observation in the lower sections.
Problemsidentified include: turbidity, eroson, sediment, low dissolved oxygen, and low flows.
The probable causes were listed as erosion, road runoff, vegetation removal, and water
withdrawas. Impacted vaues were identified as fisheries, aguatic life, water recreetion,

irrigation, wildlife, aesthetics, and livestock. Since the report, additional data has been collected
in the sub-watershed by the South Santiam Watershed Council. The dataindicate dissolved
oxygen and pH are probably not of concern in Crabtree Creek. Roaring River SWB islisted as
having greater than 20 percent steam channel expansion due to roads, which is considered high.

Aquatic Finding #5 - ODEQ 303(d) listing: In the Oregon Department of Environmental
Quality’ s 303(d) List Of Water Quality Limited Waterbodies, dso known as the 303(d) report,
Crabtree Creek isligted as water qudity limited for summer stream temperature, from the mouth
upstream to White Rock Creek. Summer temperatures have been found to be above the 64
degrees F. threshold for fish rearing for notable periods of time.

Aquatic Finding #6 - Stream Temperatures. Summer water temperaturesin Crabtree Creek at
river mile 30 were below the basin standard of 64 degrees F., but dl other Crabtree stations were
above the standard for extended periods of time. Because the data represent a seven day running
average, it is gpparent that water temperatures are high for extended periods of time during the
summer. In early summer, water temperatures increase in a downstream direction which is
expected. However, beginning mid July temperatures decrease in a downstream direction with
temperatures & river mile 14 sgnificantly cooler than found at river mile 28. This phenomenon
indicates one or severa sources of cooling water exist between the two stations in the warmest

part of the year.

Aquatic Finding #7 - Sope Stability and High Water Flows. Andyss of agrid photographs
indicate an increase in landdide activity and the loss of riparian cover occurred between 1993
and 1998. The flood of February 1996 affected much of northwest Oregon, and may have
triggered the observed changes. 1998 photos of Crabtree Creek in the vicinity of river miles 28
and 30 display an open riparian canopy, and the creek appears to have suffered high flows and
large sediment loads. Sediment has been deposited on the flood plain, removing vegetation and
alowing direct solar input. A few large landdides in the area added considerable sediment to the
creek, and most appear to have initiated at roads. BLM road 11-2E-14.1 suffered afew large
dides that appears to have added sediment to the creek. Severd tributaries entering the section
of Crabtree Creek between river mile 28 and 30 gppear to have ddlivered heavy sediment loadsin
the recent past. Severa shallow ponds are obvious on the photographs and may aso be
contributing to warmer water temperatures in the upper sections of Crabtree Creek.
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Aquatic Finding #8 - Off Highway Vehicle (OHV) Use: OHV and motorcycle usein the
Hunter/Church Creek area has crested accelerated erosion affecting water quaity. The arealis
under temporary closure until September 1%, 2001.

Agquatic Finding #9 - Non-point Pollution: Tetra Tech (1993) estimated non-point pollution
annua loads of nitrogen, phosphorous, and total suspended solids for watersheds in the
Willamette River basin. Results suggest the non-point pollution levels are 5 to 20 percent higher
in the Santiam sub-basin than the Willamette Basin average, however sources have not been
identified.

Aquatic Finding #10 - Age Class Distribution: The SWBs with the greatest percent of forested
land in the young age class (0 to 30 years old) are Richardson Gap and Beaver Creek. Landsin
these SWBs are owned and managed by non-industrid private parties with small landholdings,

and BLM land which is managed as Generd Forest Management Area (GFMA). By contradt,
Church Creek and Roaring River SWBs currently have the lowest percentage of forest landsin

the younger age class. These SWBs are managed to a greater degree by industria forest
companies and BLM.

The sub-watershed with the largest amount of late seral is North Fork Crabtree Creek SWB.
Most of the late seral stands in this sub-watershed are located on BLM lands in the upper reaches
managed as LSR. South Fork Crabtree Creek, Church Creek, and Roaring River SWBs have the
highest percentages of private land a an age where harvest is likely within the next decade.

Aquatic Finding #11 - Soils. Severd mgjor geologic hazards exist in the Crabtree Watershed
which affect streams and water qudity. Earth flows and dumps occur in large scattered aress of
the watershed, and result in the delivery of soil materia to streams through streambank erosion
of the toe of the fallure. Slope failures occur in steeply doping, rocky mountainous terrain and
include rock dides, debris avalanches and earth flows. Stream erosion and deposition are
common within portions of the watershed resulting in higher turbidity, Sltation of sdmon
gpawning gravels, and a decrease in channd stability. Church, and North Fork Crabtree SWBs
appear to have the greatest acreage of upland in an ungtable condition. The SWB with the most
extensve BLM ownership classified as unstable is North Fork Crabtree sub-watershed.

Aquatic Finding #12 - Fisheries. Reaches 1-3 of the upper mainstem and reach 1 of South Fork
Crabtree Creek are the primary reaches within the watershed that support, or have the potentia to
support anadromous fish. All of these reaches gppear to have low habitat complexity and are the
reaches in which ingtream restoration (placement of LWD) would probably result in the most
benefit to anadromous fish production. These siream reaches are dmost entirely in private
ownership.

Aquatic Finding #13 - Water Quality and Fisheries: The lower mainstem of Crabtree Creek

(from the mouth to Larwood) has high percentages of actively eroding streambank on private
lands, primarily used for agriculture.
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Recommendations:

Aquatic Recommendation #1 - Riparian Condition and LWD (Findings#1 and 2) on
federal lands: Actively manage Riparian Reserves to achieve Aquatic Conservation Strategy
Objectiveson BLM lands. Plan and implement riparian slviculturd projects designed to
accelerate growth of riparian conifers to improve potentid for LWD recruitment on BLM lands.
Improve and restore riparian habitat through planting and seeding with native vegetation.
Activities could include planting, density management, thinning, road decommissioning, and
erosion control in Riparian Reserves.

Aquatic Recommendation #2 - Riparian Condition and LWD (Findings#1 and 2) on non-
federal lands: Improve riparian conditions, and promote large conifer development in riparian
aress through density management and thinnings. Work with other landowners in the watershed
to improve riparian condition and overstory by implementing projects designed to acceerate
growth of riparian conifers to improve potential for LWD recruitment. Bringing in and

anchoring large logs and rootwads in channels may work in some areas to improve fish habitat
and stream structure.

Aquatic Recommendation #3 - Stream Flows (Finding #3): Cooperate with ODFW to ensure
indream flows are protected in summer and fal during extremely low flow years.

Aquatic Recommendation #4 - Water Quality (Terrestrial Finding #6, Aquatic Findings #4
and 7): Reduce roaded miles that contribute flow or sediment to streams.

Reclaim/decommission roads to reduce road densities in the watershed. Where roads cannot be
decommissioned, close and storm proof unnecessary roads. Pursue road reconstruction and
improvement projects on permanent access roads to reduce sediment to streams or prevent future
water quality problems. Highest priorities for reducing roaded miles would bein North Fork and
South Fork Crabtree SWBSs, Roaring River SWB and Church Creek SWB. Permanently close
Hunter/Church Creek areasto protect water quality, low eevation late seral forest habitat and
reduce disturbance to wildlife species, including the KOS in the Church Creek SWB.

Aquatic Recommendation #5 - Water Quality (Findings#4, 7 and 11): Cooperate with state
and private landowners to improve water quaity. Improve drainage from existing roads and
replace culverts that do not meet 100- year flood standards, to reduce loss of roads during large
sorms and addition of sediments and rock materidsto sresms. Divert runoff from unstable
dopes and Sabilize dide aress.

Aquatic Recommendation #6 - ODEQ 303(d) listing (Findings#4 and 5): ODEQ is
scheduled to set the Total Maximum Daily Load for temperature in Crabtree Creek during 2002.
After ODEQ sets the maximum load, BLM will be expected to produce a Water Quality
Regtoration Plan (WQRP) for BLM managed lands within the watershed. The plan must include
detailed restoration activities and time lines.
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Aquatic Recommendation #7 - Stream Temperatures (Findings#4 and 6): Develop projects
to improve stream shade on BLM lands. Work with other landowners and the South Santiam
Watershed Council to increase effective stream shade, expand the temperature monitoring

network and locate sources of high water temperatures. Expanded temperature monitoring would
provide data for development of the WQRP discussed above.

Aquatic Recommendation #8 - Soils, Slope Stability and High Water Flows (Findings#4, 7
and 11): Conduct an assessment of landdides and erosion problemsin the watershed. The
pending WQRP for the Crabtree Watershed should address erosion problems and restoration
actions. Stabilize dides where possible, by seeding, diverting water from unstable dopes,
ingalation of eroson matting, and unweighting dides at the top. Improve road drainage, and
replace culverts where needed. Improve riparian cover where possible. Restore vegetative cover
on bare dopes. Work on joint projects with other landowners to improve upland conditions on
landsin dl ownerships.

Aquatic Recommendation #9 - OHV Use (Finding #8): Permanently close the Hunter/Church
Creek areato off- road vehicle and motorcycle use and rehabilitate trails affecting water qudity.

Aguatic Recommendation #10 - Non-point Pollution (Finding #9): Support the South
Santiam Watershed Counsd, and ODEQ efforts to quantify non-point sources of pollution.

Aquatic Recommendation #11 - Age Class Distribution (Finding #10): Conduct acumulative
effects anadyss when aproject is proposed by BLM. Redesign or defer projects where necessary,
and consder retoration activities to reduce cumulative impacts where practical. Schedule BLM
timber sdles and other projects so as to reduce their contribution to cumulative effects.

Aquatic Recommendation #12 - Fisheries (Finding #12): Cooperate with private landowners
to implement instream restoration projects and retain riparian overstory vegetation on the
mainstem of Crabtree Creek and South Fork Crabtree Creek. Design and implement cooperative
restoration projects on the mainstem of Crabtree Creek involving BLM, state and local
governments and private landowners.

Aquatic Recommendation #13 - Water Quality and Fisheries (Finding #13): Work with the
South Santiam Watershed Council to encourage private landowners in Lower Crabtree Creek
(from the mouth to Larwood) to implement bank stabilization measures on agricultura lands,
including exclosure of livestock from the stream channel where appropriate,

Page 14



Social

Social Finding #1 - General: Public lands in the Crabtree Watershed are an important resource
to people in the mid-Willamette Valey for avariety of commodity and non-commodity values.
Finding a balance between providing commodity based products such as timber with other vaues
such aswater qudity, fish, wildlife, recreetion, and visud resources will be an ongoing chdlenge
that will only incresse as rurd and urban communities in the mid-Willamette continue to grow.
These issues are further complicated by the intermixed ownership pattern of private land BLM-
administered lands. The BLM’s ahility to develop partnerships with interested groups and
adjacent landowners on avariety of issues and projects will be akey component of successful
public land management in this watershed.

Social Finding #2 - Timber Management: Under the Sdem Didrict RMP, timber harvest
activitieswill continue to occur at various levels rddive to the land use dlocationsin the
Crabtree Watershed. Timber harvest activities will include regeneration harvest, thinnings,
density management and salvage operations conducted according to the NFP.

Social Finding #3 - Rural Interface: Approximately 1,613 acres of the BLM-administered in
the Crabtree Watershed are located within Rural Interface Areas (RIAS). These RIAs have alow
to moderate level of sengtivity, that variesby RIA. Most of the resdentia landowner concerns

in RIAs are associated with timber management and recreetiond/public use. Timber

management concerns are associated with potentia negative impacts to water quaity, scenic
quality, recreationa values and short term disturbance during logging operations (i.e. noise, dudt,
log truck traffic). Recreationa/public use concerns are related to problems such as littering,
vandaism, theft, fire use, shooting, and other noise on public lands adjacent to or near resdentia
lands. Problems with trepass associated with public use of BLM-administered lands near

private property is aso a concern.

Social Finding #4 - Public Access. Motorized access to public and private lands in the Crabtree
Watershed will likely decrease in the long term. Both private landowners and the BLM have
restricted vehicle access in areas because of problems with garbage dumping, eroson, damage to
vegetation, vandalism, theft, long term occupancy, and recklessfire and firearm use. The
restriction of vehicle access to private and public forest landsis a growing trend in many of the
watersheds in western Oregon that are near rural and urban areas. These redtrictions are
becoming an increasing concern recreationa activities which require motorized access. Without
the funding to provide adequate enforcement and development of sdlf-policing partnerships with
user groups, limiting vehicle accessis currently the only cost effective way of addressng these
problems. Because of the intermixed ownership pattern of private and public lands in the

Crabtree Watershed, any long term solution would have to be a collaborate effort between private
and public land managers.
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Social Finding #5 - Off-Highway Vehicle Use: Unmanaged off-road use by motorized vehicles
may not be compatible with other resource management objectives for BLM-administered lands,
due to concerns associated with erosion, vegetation damage, water quality, fisheries and wildlife
disturbance. Due to the intermixed ownership pattern in the watershed, any area designated for
off-road use by motorized vehicles would need to include private and public lands. Currently,
private landowner support for such aproject islow.

Social Finding #6 - Recreation: The recreationd settingsin the grestest demand for SCORP
Region 8 are semi-primitive and primitive. The Crabtree Watershed will likely never have a
roadless area of Sgnificant Sze to meet the criteriafor aprimitive setting. The east half of the
Crabtree Watershed and extending into the western portion of the Quartzville Watershed offers
potentia for providing a semi- primitive setting for both motorized and non-motorized
recregtiond activities. Motorized use would be limited to those roads designated as open, but
main routes on BLM-administered lands will likely remain open. There may be potentid for
developing atral system for non-motorized use such as hiking, mountain biking, and horseback
riding utilizing existing roads and trails and developing additiond trals. Thiswould include the
development of atrail leading from Crabtree Lake to Green Peter Peninsula. Public landsin the
west half of the Crabtree Watershed will continue to provide recreationa opportunities such as
hunting, fishing, target shooting in both rurd and roaded modified settings.  Private landsin the
west haf of the watershed would continue to provide smilar activities to the extent that they
remain open for public use.

Social Finding #7 - Crabtree Lake: Crabtree Lake Outstanding Natural Area (ONA) is one of
the more significant features in the Crabtree Watershed. It receives recregtiond use and use for
educational and research purposes. The condition of Crabtree Lake ONA hasimproved
ggnificantly since vehicle access was blocked gpproximatdy 1/4 mile from the lake in the early
1990s. Visitor useisrdatively low and no new campsites have been established around the [ake
snce the campsite inventory in 1993. Currently no visitor facilities such as restrooms or sgnage
are provided on site. Past efforts at Signing the area have been subject to frequent vandaism.

The last mile of the road accessing Crabtree Lake has greetly deteriorated in the last ten yearsto
the point that it may be difficult for passenger vehiclesto use.

Social Finding #8 - Visual Resources. There are 1,249 acres of BLM-administered land in the
Crabtree Watershed with a Class | rating, requiring the highest level of protection under the

Visud Resource Management (VRM) system.  These landsinclude the Carolyn’s Crown, Shafer
Creek, and Crabtree Lake ACEC's. There are no BLM-administered lands in the watershed with
aClassll rating. Timber management activities will continue to be evident on private lands and

on BLM administered lands with aClass |1 or IV rating. Of BLM-administered lands with a
Class|ll or IV rating, the Snow Pesk and Buzzard Buitte areas were identified as having greater
visud sengtivity. BLM-adminigered lands within RIAs would aso be potentidly more

sengtive.

Page 16



Social Finding #9 - Prohibited Uses. The occurrence of prohibited uses such asillegd
dumping, vehicle abandonment, long-term occupancy, equipment and sign vanddism, wildlife
poaching, unauthorized removal of forest products and the growing or manufacturing of illegd
drugsisincreasng on public and private land in the Crabtree Watershed. Cooperative law
enforcement efforts between public and private landowners, such asthe Linn County Protective
Association, can help discourage these prohibited uses. However, current funding is not
adequate to address this problem on BLM administered lands. If the closure of private landsto
motorized public access continues, the incidence of these prohibited uses on public lands that
remain open may increase.

Recommendations

Social Recommendation #1 - Rural Interface Areas and Visual Resour ce M anagement
(Findings#1, 2, 3and 8): Many of the same mitigating management practices can be used to
reduce the potential impacts to visua resources and rura interface areas, resulting from timber
harvest activities. Of BLM-administered landswith aClass 111 or 1V rating, the Snow Peak and
Buzzard Butte areas were identified as having greater visua sengtivity. In addition, specid
consderation should be given to those BLM-administered lands which have both Rurd Interface
and Visud Resource concerns. Below isalist of mitigating management practices that could be
taken depending on the proposed action and Site specific characteristics.

* Get adjacent landowner input early in the planning process for areas with a potentid for high
sengitivity to better determine areas of concern.

* Early in project planning, consider reducing visud or other disturbance factorsin designing the
Sze, shape, and location of the timber harvest units or project. Consider smadl patch cuts,
thinning, or uneven aged management to better maintain forest cover.

* Where possble, utilize green retention trees and riparian reserves to buffer the visud impacts
from view. Consder leaving additiona trees for added buffering where needed.

* Where possible, consder using dternative reforestation site preparation prescriptions to
broadcast burning.

Social Recommendation #2 - Public Access and Road Use (Findings#4 and 9): Look for
opportunities to work with private landowners, loca and federd law enforcement and other user
groups to keep public and private forest land roads open for public use and to discourage
prohibited uses.
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Social Recommendation #3 - Off-Highway Vehicle Use (Finding #5): Evauate any proposas
for providing off-road motorized use, including roads and trails. Private landowner support and
mitigation measures for resource protection should be important criteria for consderation. Due

to the current lack of private landowner support and resource concerns associated with water, fish
and wildlife, BLM- administered lands in the Crabtree Watershed may be less suited to meeting

the demand for motorized off-road use.

Social Recommendation #4 - Recreation (Finding #6): Evauate the potentia of establishing
multi-use non-motorized trails in the Snow Peak and Crabtree Lake areas. Also consider
possible connections to Green Peter Peninsula and other BLM-administered landsin the
Quartzville Watershed.

Social Recommendation #5 - Crabtree Lake (Finding #7): Continue to monitor the condition
of Crabtree ONA on an annual basis. Convene an interdisciplinary team to prepare a
management plan for Crabtree ONA that addresses issues associated with the gppropriate leve of
public access, facility development and other resource concerns.

Social Recommendation #6 - Prohibited Uses (Finding #9): Continue to work with private,
locdl, state and federd partnersto reduce prohibited uses and to clean up areas where dumping is
occurring.

Data Gaps, |nventory and Monitoring Needs

Terrestrial

Specid Status/Specid Attention vertebrate and invertebrate species occurrence in the Crabtree
Watershed, such as the Oregon giant earthworm, harlequin duck, peregrine falcon, goshawk,
Western pond turtle, red tree vole, and bat species. Recommendation: Survey for priority
wildlife species in the watershed. Continue cooperative efforts with adjacent non-federa
landowners and the State to survey and manage known spotted owl stes in the lower portion of
the watershed.

Presence and abundance of nonvascular plants and fungi, particularly Bridgeoporus nobilissimus,
to determine appropriate management areas. Current Status. Surveysfor this speciesarein
progress and are recommended for BLM lands east of Snow Peak and in the Harry Mountain
Ridge vicinity aong the divide between Crabtree, Quartzville, and Thomas Creek weatersheds.
Surveys for Bridgeoporus nobilissimus in the Snow Pegk areawill be complete by the end of
2001.
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Dengty Management or thinning opportunities across dl LUAS, particularly Riparian Reserves,
LSR, CONN, and Critical Habitat in GFMA and CONN. Recommendation: Conduct stand
exams, including CWD and standing dead components, across al LUASs to identify
restoration/enhancement trestment opportunities in stands previoudy managed for commercid
forest products, especialy in gppropriate Riparian Reserves and LSRs. Prdiminary screening
has been completed and identification of potentia projectsisin progress.

Noxious weed sitesin the watershed on federa and non-federa lands. Recommendation:
Develop a comprehensive inventory of noxious weed sites in the watershed and coordination
with other public and private parties for the development of weed control plans. Continue
surveying and monitoring of noxious and invasve weeds. Develop partnerships and actively
pursue funding for weed control projects.

Swiss needle cast infection levels and trends in the watershed. Recommendation: Establish
monitoring plots to measure current levels of defoliation due to Swiss needle cast and determine
trends in the watershed over time.

Aquatic

Stand ages and serd stages on non-federal lands for the purpose of estimating cumulative effects
associated with future projects. Recommendation: Inventory of stand ages and serd stages on
non-federa lands to create an accurate GIS layer for the purpose of estimating cumulative effects
associated with future projects.

Adequate water temperature and stream modeing data to determine where temperature
enrichment to sSireams may be occurring. Recommendation: Increase water temperature data
collection to help determine where temperature enrichment to streamsis occurring. Model
dreamsin the watershed using ether the Heet Source modd or Shadow mode to help determine
where temperature enrichment is occurring.

Sediment sources and potentia failures associated with roads needed to identify road
decommissioning and storm proofing opportunities. Recommendation: Inventory roads on al
ownerships to determine which are contributing sediment, have the highest risk of fallure, and
which could be decommissioned or storm proofed.

Riparian treatment opportunities in the watershed to enhance stream shade, such as conifer
planting in riparian areas. Recommendation: Conduct stand exams, including photographic
interpretation, in gppropriate Riparian Reserves to identify projects that could enhance stream
shade.
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Fragile soils on non-federd lands and landdide activity and erosion potentid across the entire
watershed. Recommendation: Inventory fragile soils on non-federa lands and develop a
detailed landdide and erosion inventory across the entire watershed.

The upstream limits of resident fish digiribution on federd lands are not known on many sireams
within the watershed. Currently, where no field data are available, resident fish are assumed to
be present in streams that are 3 order and larger. Recommendation: Inventory streams on
federa |ands to determine the upstream limits of resident fish. Much of this inventory work will
occur for site specific andysis of future projects proposed in the watershed.

The upstream limit of anadromous fish digtribution is not known in Church Creek, but is
suspected to occur on BLM land. Recommendation: Inventory Church Creek to determine the
upstream limit of anadromous fish digtribution.

Habitat inventories have been conducted on many streams within the watershed, but inventories
on severd more streams (primarily on private lands) would provide a more complete picture of
aquatic habitat conditionsin the watershed. Recommendation: Support cooperative efforts to
survey habitat and fish distribution across dl ownerships in the watershed.

Social

Vigtation levels and recreationd activitiesin the watershed. Recommendation: Astimeand
funding alow, collect additiond field data

Dispersed campsites, shooting areas, and OHV trailsin the watershed. Recommendation: As
time and funding alow, inventory dispersed campsites, shooting areas, and OHV tralsin the
watershed.

Specid Forest Productsin the watershed on federal and non-federal lands. Recommendation:
Conduct a Specid Forest Products inventory and develop a strategy to increase the marketability
of these products, both on private and public forest lands.

Page 20



Chapter 1 Introduction

Watershed Analysis

The purpose of awatershed analysisisto provide federa agencies a comprehensive and systematic
andysis to guide planning and management of federd lands within the watershed. It isintended to guide
planning and land management activities to successfully meset the intent of the Northwest Forest Plan
(NFP) asit applies to the watershed.

Watershed andysis is ecosystem andysis a the watershed scde. Thisandysisis one of the principa
anadyses for application of the Aquatic Conservation Strategy (ACS) as described in the Northwest
Forest Plan Record of Decision (ROD) for Amendments to Forest Service and Bureau of Land
Management Planning Documents Within the Range of the Northern Spotted Owl (USDA,
USDA 1994). It isdso aprincipad means used to meet ecosystem management objectives identified in
the Salem District Resource Management Plan/Final Environmental Impact Statement
(RMP/FEIS).

Watershed andys's develops and documents a scientifically based understanding of the ecologica
structures, functions, processes, and interactions within awatershed. By developing and documenting a
scientifically based understanding of the processes and interactions occurring within awatershed, a
common framework for evaluating and managing the federa land within the landscape can be
edtablished. The watershed analysis will serve as aframework for developing site-specific proposas,
monitoring and retoration needs. The andysiswill dso be used in making sound resource management
decisonsfor federd lands contained within the watershed.

This analyss process identifies current and historica conditions, trends, findings, recommendations and
datalinventory gaps, and will show how to move landscape units from existing to desired conditions,
identify commodity outputs, identify recreation and other social management recommendetions, and
other ecologica condderations. Adjustment of Riparian Reserve widths was not addressed in this
document.

Cooperation with other landowners is necessary since the analysis addresses the entire watershed. The

andysisis desgned asatool for federa agencies and will not be used to direct other landowners on the
management of their lands.
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Watershed andysisis an ongoing and dynamic process. It will be revised and updated as conditions,
assumptions, or resource plans change and new information becomes available. This document
summarizes alarge quantity of information and detailed andys's of complex issues and
interrdaionships. Watershed anadlyssis not a decison-making process. It is a stage-setting andytical
process that offers congraints and provides guidance for future management decisons. The results can
be used to:

*  Develop ecologicaly sustainable programs to produce water, timber, recreation, and other
commodities.

*  Hep program and budget development by identifying and setting priorities for socid, economic,
and ecologica needs within and among watersheds.

*  Edablish a consgtent, watershed-wide context for project-level Nationd Environmental Policy Act
(NEPA) andyses, management activities eva uation, Endangered Species Act gpplication, and
water quality issues.

Document Organization

The watershed anays's process begins by identifying Sgnificant resource issues which focus on abasc
andysis of ecologica conditions, processes, and interactions in the watershed. Theseissues are
addressed by asking basic and fundamenta key questions. Key questions focus the analys's on cause-
and-effect relationships and on conditions as they relate to the ecologica processes occurring in the
watershed. The key questions have been grouped into three resource categories. Terrestrid, Aquatic
and Socid. Terredtrid resources include vegetation, plant communities, forest hedth, wildlife habitat
and Specid Statug/Specid Attention plant and anima species. Aquatic resources include water quaity
and quantity, flood control, private and municipa water rights, fish species and instream habitat. Socid
resources consder human usesincluding forest products, trangportation, and recregtion. While there
are consderable overlap and interaction between the various ecosysterm components and processesin
anaura system, these broad categories serve as an organizationd aid to facilitate andlyss of complex
systems. This organization was carried through the entire document for ease of reading and
organization.
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The organization of this document was based on guidance contained in the document Ecosystem
Analysis at the Watershed Scale: Federal Guide for Watershed Analysis August 1995, version 2.2,
and isasfollows.

Executive Summary - Overviews of the scope of andysis and findings of this watershed
andyss.

Chapter 1 - Introduction. A description of watershed anaysis, its purpose and intent. Overview
of how the document is organized.

Chapter 2 - Characterization. A brief description of the watershed ecosystem.

Chapter 3 - Issuesand Key Questions. Egtablishes the issues and key questions to be
consdered during the andysis.

Chapter 4 - Higtorical Conditions. Presentsahistorical perspective of the past influences and
processes that occurred in this ecosystem.

Chapter 5 -Current Conditions. Describes the current condition of the resources of the
watershed, according to terrestrid, aquatic, socid, and other issues.

Chapter 6 - Future Conditionsand Trends. Projects possible future trends of ecosystem
processes in the watershed with application of resource management plans and assumptions on
private land management.

Chapter 7 - Management Recommendations. Recommends guidelines for ecosystem
management within this watershed based on the findings of the andysis.

Chapter 8 - Data Gaps, Inventory, Monitoring. A list of where information gaps were found
during the andysis and what information should be collected in the future,

Appendices. Include additiona reports by specidids, lists, tables, charts, and mapsthat are not

specific to the issues but provide other ussful information and other reference information cited in
the andyss.
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Scoping

The issue identification and scoping process are atwo-phased gpproach. The first step involved
scoping through the IDT of scientists and resource professonas. Primary team members were staff
from within the Bureau of Land Management (BLM) Cascades Resource Area. The second phase
involved sending letters of interest and questionnaires to watershed landowners, other loca, county, and
date agencies, and other interested individuas and organizations. These individuds, groups, and
organizations were encouraged to complete our questionnaire and return it to our office. In addition,
notification regarding ongoing watershed andyses was published in the Sdem Didtrict Project Update,
with contact email addresses and phone numbers. See Appendix A for summary of the comments
received.

Not al issuesinitidly identified were carried through the andysis process. Some issues were deferred
dueto lack of information. Other issues were not addressed because they are not covered by federa
law or jurisdiction or gppropriate to this scientific analyss of the condition and trends of the Crabtree

Watershed.

Management Direction - Federal Land Use Allocations

The Crabtree Watershed is 100,022 acres in size and includes 80,263 acres of private lands, 18,008
acres of federd lands, and 1,751 acres of state lands. All of the federa lands within the Crabtree
Watershed are managed by the Sdem Digtrict BLM. The BLM manages 18 percent of the watershed
and is consdered to be ardatively minor landowner. The mgority of the watershed is owned by
private landowners, about haf of which areindudtria timber companies. See Figure 2-1, Ownership
Acreage and Percentages in Crabtree Watershed.

Land useis dlocated according to the NFP and the Sdlem Didtrict Resource Management Plan (RMP).
SeeFigure 2-2, BLM Land Use Allocation Acres and Percentages in the Crabtree Watershed, and
Table 2-1, Land Use Allocations for BLM Lands in the Crabtree Watershed. The primary alocations
within thiswatershed are Matrix, Late-Successona Reserve (LSR), and Riparian Reserves. The BLM
further defines Matrix into General Forest Management Areas (GFMA) and Connectivity (CONN).
Matrix lands are managed for a combination of vaues, including planned timber harvest, and the LSRs
are managed for older forest habitat development and preservation.
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Riparian Reserves overlay the Matrix and LSR. They have been identified as a buffer, based on site
potentia tree height, dong dl standing and flowing water, intermittent stream channels, ephemerd
ponds, and wetlands. Riparian Reserves are to be managed to maintain and enhance riparian and older
forest (late seral) conditions to contribute to the attainment of the Aquatic Conservation Strategy
Objectivesin the NFP. A more detailed description of management objectives and direction for these
LUAs are given in Chapter Six, Future Conditions and Trends; and the standards and guiddlines are
discussed in detail in the NFP and RMP.
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Chapter 2 - Characterization

This chapter describes the dominant physical and biologica processes and features, and human
influences in the Crabtree Watershed that affect ecosystem functions or conditions. This
narrative is intended to give the reader aquick overview of the watershed. More detailed
andysisis contained in other chapters of this document, particularly in Chapter 5, Current
Conditions.

L ocation and Setting

The Crabtree Watershed islocated in northwest Oregon in Linn County. The watershed is
100,022 acres in Size and extends from the confluence of Crabtree Creek with the South Santiam
River, five miles east of the city of Albany, to about 30 miles east into the Cascades Mountains.
Elevations range from 240 feet in the Willamette Vdley, to Crabtree Mountain (4436 feet) and

Y ellowstone Mountain (4316 feet), the highest pesks, located on the east end of the watershed
(SeeMap 1, Location Map). The watershed is bordered by Franklin Butte, Rogers Mountain and
Snow Pegk on the north; Crabtree Mountain and Y elowstone Mountain on the east; and Bad
Peter, Ked Mountain, Green Mountain and Round Mountain on the south side of the watershed.
The Crabtree Watershed includes the communities of Crabtree and LaComb. The watershed is
located within the Willamette Valey and Western Oregon Cascades Phys ographic Provinces.
Approximatdly 40 percent of the watershed is located in the Willamette Valey Physiographic
Province and the remaining 60 percent is in the Western Oregon Cascades Physiographic
Province (See Map 9, Spotted Owl Habitat Map).

Immediately to the east of the Crabtree Watershed is the Quartzville Watershed, which is part of
the predominant north-south Late-Successional Reserve (L SR)/wilderness network of the
Cascades Mountain Range, managed primarily by the U.S. Forest Service. The BLM landsin the
eastern portion of Crabtree Watershed are contiguous with this L SR/wilderness network to the
eadt. The crest of the Cascades is approximately 32 miles east of the Crabtree Watershed.

North of the Crabtree Watershed is the Thomas Creek Watershed, which is primarily private
lands. To the north of Thomas Creek are the North Santiam River Corridor, and the cities of
Lyons, Mill City, and Gates. To the north, about 10 miles across the North Santiam River
Corridor, isthe Little North Santiam Watershed.

South of the Crabtree Watershed is Hamilton Creek, alow e evation watershed comprised
mogtly of private landsin the foothills of the Cascades. To the south of Hamilton Creek and
Crabtree Watershed are the communities of Lebanon and Sweet Home and the South Santiam
River Corridor.
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The western portion of the Crabtree Watershed and immediately to the west is the Willamette
Valley floor. The Crabtree Watershed exhibits ecologica characterigtics of the Cascades
Mountain Range as wdl as remnant habitats characteridtic of the Willamette Vdley. The
majority of the native Willamette Valey habitats have been atered and currently consst of
agriculturd, rural and residentia areas. Fragments of native Willamette Valley habitats
congsting of grasdands, Oregon white oak savannahs, wetlands and hardwood types are still
intact on non-federa lands.

Terrestrial

The array and landscape pattern of plant communities and their serd stages are aresult of natura
processes and human-caused disturbances. Fire has been the mgjor short-term natural process.
Human-caused disturbances are most commonly logging, fire, agriculture, mining, recregtion
facilities, and resdentia development.

The upper reaches of the Crabtree Watershed are managed as forest land, with agriculture
dominating the lower devation terraces and flood plains. Much of the forested areas within the
watershed have been previoudy logged, and are in young to moderate aged stands of trees. The
most extensve stands of mature forestsin the watershed are located in the northeast portions of
North Fork Crabtree sub-watershed on BLM lands.

Approximately 55 percent of the Crabtree Watershed are conifer types consisting mostly of
Douglas-fir and western hemlock. Above 3000 feet, the cooler Pacific Siver fir zoneis
composed of Pacific slver fir, noble fir, Douglas-fir, and western hemlock. About 34 percent
consdsof rurd, resdentid, and agriculturd lands, mogtly in the Willamette Vdley portion of
the watershed. About 10 percent of the watershed are hardwood and mixed types consisting of
red dder, bigleaf maple, hemlock and fir, with minor components of Oregon white oak and
Oregon ash that occur in the lower portion, especidly dong the riparian aress.

The remaining one percent are non-forest types and natura openings in the forest environment,
including specid habitats such as meadows, wetlands, rock outcrops, cliffs, and talus dopes.

The Crabtree Watershed isreatively rich in specid habitats. Two significant specid habitat
complexes are located in the Crabtree Watershed. They are the Carolyn’s Crown/Shafer
Creek/Crabtree ACEC and the Snow Peak Habitat Complex. Many other specid habitat features
are found scattered throughout the Crabtree watershed. Among them are Buzzard Butte, White
Rock Fen ACEC, and the Richardson Gap area.

Plant and anima speciesthat occur in the Crabtree Watershed are fairly typica of those found in
the Western Oregon Cascades and Willamette Vdley Physiographic Provinces. Lists of plant
and anima speciesincluding specid status/specid attention species that are known or highly
likely to occur in the watershed are included in the appendices.
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Aquatic
Hydrology and Water Quality

Crabtree Creek flows into the South Santiam River which, in turn, flowsinto the Santiam River,
four miles west near the town of Jefferson. The Santiam River flows into the Willamette River
north of Albany. The Willamette River Basin (WRB) is the largest river basin in Oregon, and
drains 11,100 square miles, and is part of the Columbia River subregion. A large percentage of
the state's population and mgjor cities are located in the WRB, including Portland, Salem,
Corvallis and Eugene. The United States Geologic Survey (USGS) has divided the WRB into
hydrologic units and assigned each a Hydrologic unit code. The Crabtree Creek Watershed is
located within the southeast section of the WRB, and is synonymous with the USGS fifth field
unit 1709000602.

Although recent improvementsin water quaity have been achieved, the Oregon Department of
Environmenta Qudlity publication, 1988 Oregon Assessment of Non-point Sources of Water
Pollution (ODEQ), adso known as the 319 report, recently identified the protection and
enhancement of water qudity in the WRB as one of the mogt critica long-range resource
management issues currently facing the State of Oregon (Tetra Tech 1992). According to the
ODEQ), water quality in upper Crabtree Creek islisted as being moderately impacted by turbidity,
erosion, sediment, low dissolved oxygen, and low flows. The affected beneficid uses are
fisheries, aguatic life, water recregtion, irrigation, wildlife, aesthetics, and livestock.

The Crabtree Watershed includes Crabtree Creek and its tributaries which include (but are not
limited to) Bald Peter Creek, Beaver Creek, Bonnie Creek, Camp Creek, Carter Creek, Church
Creek, Green Mountain Creek, Hunter Creek, North Fork Crabtree Creek, Roaring River, Rock
Creek, Shafer Creek, South Fork Crabtree Creek, and White Rock Creek. For the purposes of
thisanaysss, the Crabtree Watershed was dratified into six sub-watershed basins (SWB), which
will be used for future cumulative effects andyses. See Map 5, Sub-Watershed Basins Map.
SWBs include Beaver Creek and Richardson Gap, which are primarily in the Willamette Vdley
Physiographic Province; Church Creek, Roaring River, and the North and South Forks of
Crabtree Creek which arein the Western Oregon Cascades Province.

The climate in the upper devations of the Crabtree Watershed is characterized by cool
temperatures and heavy winter snowfal, while the lower devation Willamette Valey portion is
characterized by wet and generdly mild winters, and dry moderately warm to hot summers.
Average annud precipitation in the sub-basin ranges from approximatdy 62 inchesin the
mountains to 43 inches on the valey floor, with the greatest precipitation occurring November
through January, and the least occurring June through September (Taylor 1992).  Snow pack
plays aminor role in overwinter storage of precipitation in the Crabtree Watershed.
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Riparian and stream adjacent vegetation aong many sections of Crabtree Creek have been
removed by high flows and movement of sediment, large cobbles and boulders down the channd.
Overstory vegetation aong the upper reaches of Crabtree Creek are dominated by dense younger
conifer stands, with some mature mixed stands. The lower reaches of Crabtree Creek are
dominated by grasses and shrubs. The current riparian vegetation is heavily skewed toward
younger stands, resulting in alack of mature to late successional dominated riparian vegetation,
and alack of larger materid available for recruitment as large woody debris. Large conifers are
necessary for long-term stream structure, and are limited in the Crabtree Creek Watershed. The
combination of alack of woody structure and severd torrentid flow eventsin the early 1970s
and 1996 resulted in some channdization of the streamsin the watershed, and a further reduction
of woody debrisin the system. Channelized streams generdly have higher high flows and

greater velocity, lower low flows, few meanders, incised banks, uniform streambeds, and a
shorter overal stream length.

Soils

Typicd soilsin the watershed formed in colluvium (materid rolling downhill) from andecite,
basat, and volcanic ash. Soilsin river flood plains formed in dluvium (water transported
materias) and include series such as Chehdis and McBee silty clay loams. The Soil
Conservation Service (SCS) publication Soil Survey of Linn County Area, Oregon (Langridge,
1987) described these series as poorly to well drained soils on flood plains and stream terraces.
Upland soilsin the higher devations include series such as Ked gravelly st loam, and Henline
very stony sandy loam. These soil series are described as shalow to deep, well drained, cold
soils of the western part of the Cascade Range. Lower evation soil seriesinclude Klickitat
gony loam, Kinney cobbly loam, Nekia silty clay loam, Philomath cobbly sty clay, and Dayton
glt loams. These soils are moderately deep to deep well drained soils on the foothills of the
Cascades (Langridge, 1987).

Slope stability and mass movement hazards exist in the Crabtree Watershed which have affected
streams and water quality. See Map 15, Precipitation Zones/Slope Stability Hazard. Slope
stability was based on dope hazard and stand age. L ess than two percent of the forested acresin
the watershed is considered to be unstable or potentially unstable (see Table 5-21). Earth flows
and dumps occur in scattered areas of the watershed, and result in the ddivery of soil materid to
streams through streambank erosion and dope failures. Sope failures occur on steep rocky
mountainous terrain and include rockdides, debris avalanches and earth flows. These fallures are
cgpable of ddivering large quantities of unconsolidated materiads to mgor drainagesin a short
period of time, and are often associated with roads. Slope erosion occurs on exposed dopes,
producing increased sediment loads and higher turbidities. Stream erosion and deposition are
common within portions of the watershed resulting in higher turbidity, slitation of ssimon
spawning gravels, and a decrease in channd dability.
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Fisheries

Winter stedhead trout (Oncorhynchus mykiss) and soring chinook saimon (O. tshawytscha) are
the only anadromous salmonids nétive to the Crabtree Creek Watershed. Stocks of both species
are in serious decline, and the native spring chinook are probably extinct. Planting of hatchery
stocks of both species (including summer stedhead) has been extensve in the South Santiam
Basin, including Crabtree Creek. Planting of non-native stocks has probably been detrimentd to
the native stocks due to hybridization and competition. The Oregon Department of Fish and
Wildlife (ODFW) istrying to reestablish arun of spring chinook in Crabtree Creek by planting
gmolts and surplus adults from the South Santiam Hatchery.

The Roaring River Fish Hatchery islocated in the Crabtree Watershed, and is involved with
raising rainbow trout for the Catchable Trout Program. Stocking of nonnative resdent fishin
flowing waters statewide was discontinued in 1998 to comply with ODFW’ s Wild Fish
Management Policy, which discourages release of catchable trout in anadromous waters.
Hatchery rainbow trout are released in lakes and streamsin Oregon that do not have anadromous
fisheries, including Crabtree Lake. The Roaring River Fish Hatchery is aso used for rearing
summer stedhead from the South Santiam Fish Hatchery.

Stream habitat in the watershed is generdly in a degraded condition from decades of land
management practices such as timber harvest, road building, siream cleaning and conversion of
forest lands to agricultural uses. Streams are lacking large woody debris which servesto cregte
and maintain habitat complexity, increases the retention of spawning gravel and nutrients,
reduces the velocity of high flows, provides instream and overhead cover for aguatic organisms,

and provides a nutrient base and/or preferred substrate for many taxa of aquatic invertebrates.

Social

The Willamette Vdley has along history of human habitation. Evidence suggests the Willamette
Valey may have had human inhabitants as early as 10,000 years ago. Sites dating to about
8,000 years ago occur dong the South Santiam River with artifacts indicative of hunting. At the
time of Euro-American exploration and settlement, the Kaapuya Indian groups lived in the
Willamette Vdley aong the Santiam and Molala Rivers, and on the dopes of the western
Cascades. The Kdapuya were known to have burned in the Willamette Valey to maintain
habitat for favored plant and game animal species.

Today, avariety of human uses occur in the Crabtree Watershed. The predominant uses include
indugtrid timber production, agriculturd and livestock raising, resdential and recreationd use.
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The east hdlf of the Crabtree Watershed is dominated by private industrid forest land and BLM
administered forest lands. Much of the agricultura and residentia use occursin the western
portion of the watershed, in the Willamette Valey. Approximately 1,600 acres of BLM-
adminigered lands are intermixed with agriculturd and resdentia use in the foothills of the
Cascade Range. These lands have been identified as having higher public sengtivity associated
with timber and other resource management activities.

The Crabtree Watershed aso offers avariety of recrestional opportunities. Most of these
opportunities occur in a setting that is characterized by aforested environment that has been
ggnificantly modified in many areas by timber harvest activities and high road dengdties.
Recregtiona activities are primarily dispersed in nature, including camping, target shooting,
hunting, and off-highway vehicle use. Problems with dumping, vandaism, and resource damage
have resulted in the gating and blocking of severd private and BLM roads in the watershed.
Larwood County Park isthe only developed recregtion Site in the watershed.

The mgjority of the roads in the watershed are surfaced by rock and passable by the average
vehicle. There are aso severd lesser maintained roads and spur roads that offer more chalenging
driving experiences. Public vehicle access to public and private indudtrid landownersiis limited
by gates.

Respondents to a scoping questionnaire indicate that recrestion opportunities, water resources,
and forest hedlth are important values. The comments reflected the need for balanced multiple
use resource management, including sound forestry practices and preserving older forests.

Owner ship

The Crabtree Watershed is 100,022 acresin size and includes 80,263 acres of private lands,
18,008 acres of Bureau of Land Management lands, and 1,751 acres of state lands. See Map 2,
Ownership; and Figure 2-1, Ownership Acreages and Percentages in the Crabtree Watershed.
Federd ownership in this watershed is consdered to be rdatively minor, with about 18 percent
of the watershed managed by the BLM. The mgority of the watershed is owned by private
landowners, about half of which are industrid timber companies.

All of the 18,008 acres of federa lands in the Crabtree Watershed are managed by the Salem
Digrict BLM. These lands are managed according to the standards and guiddines of the Salem
District Resource Management Plan (RMP) and the Northwest Forest Plan (NFP). There are
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severd Land Use Allocations (LUAS) within the Crabtree Watershed. The mgority of BLM
lands in the Crabtree Watershed (11,270 acres) are Matrix lands conssting of General Forest
Management Area (GFMA) and Connectivity (CONN). There are 6,738 acres of Late-
Successond Resarves (LSR), located mostly in the upper end of the watershed. Riparian
Reserves overlay the Matrix and LSR. They have been identified as a buffer, based on ste
potentid tree height, dong al standing and flowing water, intermittent stream channels,

ephemerd ponds, and wetlands. See Map 3, Land Use Allocations; and Figure 2-2, BLM Land
Use Allocation Acres and Percentages in the Crabtree Watershed.
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OWNER ACRES PERCENT
BLM 18,008 18
STATE 1,751 2
PRIVATE 37,763 38
INDUSTRIAL
PRIVATE 42,501 42
NON-

INDUSTRIAL
TOTAL 100,022 100

Stalde

Privake Non Induetrial

Figure 2-1. Ownership Acreage and Percentagesin Crabtree Water shed.

LUA ACRES | PERCENT
GFMA 7,209 40
CONN 4,061 23
LSR 6,738 37

Figure 2-2. BLM Land Use Allocation
(LUA) Acres and Percentagesin
Crabtree Water shed.
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Table 2-1 Land Use Allocations for BLM Lands in the Crabtree Water shed.

Outgde Inside
Riparian Riparian Total
Land Use Reserves Reserves
Allocation
% of Acres % of Acres % of Acres
All BLM All BLM All BLM
GFMA 23% 4,154 17% 3,053 40% 7,209
CONN 13% 2,281 10% 1,782 23% 4,001
LSR 20% 3,670 17% 3,068 37% 6,738
56% 10,105 44% 7,903 100%
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Chapter 3 Issuesand Key Questions

The watershed anayd's process begins by identifying Sgnificant resource issues which focus on a
basic analysis of ecologica conditions, processes, and interactions at work in the watershed.
These issues are addressed by asking basic and fundamenta key questions. Key questions focus
the andys's on cause-and-effect relationships and on conditions as they relae to the ecological
processes occurring in the watershed. The key questions have been grouped into three resource
categories.

¢ Terrestrial
¢ Aquatic
¢ Social

Thisfirgt step in the process should answer the question What is the condition of the water shed
and how did it get thisway? The key questions for each resource category focus on abasic
andysis of ecologica conditions, processes and interactions at work in the watershed. An
attempt to answer key questions is accomplished by gathering the current resource data available
or by identifying data gaps. Current and reference conditions/trends and causa relationships are
examined to the extent practicable for each of the resource categories. Answering the key
questions provides the basis for recommendations which address the issues identified.

Not dl issuesinitidly identified were carried through the andyss process. Some issues were
deferred due to lack of information. Other issues were not addressed because they are not
covered by federal law or jurisdiction.

Consderable overlgp and interaction occur among the various ecosystem components within the
three resource categories. For instance soil erosion affects both upland productivity and water
qudity. Riparian ecosystems are an interface between aquatic and terrestrial resource categories
that affect both. There are upland terrestria and aquatic wildlife and plant species. The grouping
into resource categories was used purdly as an organizationa aid for easing anaysis and
promoting easier reading.

A scoping questionnaire seeking public input for the Crabtree Watershed andysis was sent out to
landowners, resdents, and interested parties during the spring of 2000. In addition, notification
regarding ongoing watershed andlyses was published in the Sdem Didtrict Project Update, with
contact email addresses and phone numbers. Respondents indicated that recreation
opportunities, water resources, and forest hedlth are important issues. The comments reflected
the need for balanced multiple use resource management, including sound forestry practices and
presaerving older forests. This information was considered during the watershed andys's process
and the formulation of the issues and key questions that follow.
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Terrestrial Resour ces

Issue: What management opportunities exist for protecting, maintaining, and/or improving
terrestrial resourcesin the Crabtree Watershed?

Discussion: Terrestrid resources include vegetation, plant communities, forest hedth, wildlife
habitat and Specid Status/Specid Attention plant and anima species. Land management
activities have dtered the watershed, resulting in changes in didtribution and patterns of
occurrence of habitat and species. Terrestria resources are d so affected by natura processes
such as natural succession and disturbance processes. How can NFP and RMP objectives
associated with managing terrestrial resources best be met in this watershed?

Key Questions:
* What isthe current condition of the terrestrid resources in the watershed?
* What are the dominant natural processes and how do they affect terrestrial resources?

* How have private and public land use practices influenced terrestria resources and
how will they in the future?

Aquatic Resources

Issue: What management opportunities exist for protecting, maintaining, or improving
aquatic resourcesin the Crabtree Watershed?

Discussion: Aqueatic resources include water quality and quantity, flood control, private and
municipa water rights, fish gpecies and instream habitat. Aquatic resources are affected by both
physica conditions and natural processes such as hydrology, riparian condition, soils, erosion,

and dope gability. Land management activities have dtered the watershed resulting in declining
fish runs, water quaity and agquatic habitat degradation. Of specific concern is Crabtree Creek,
whichislisted by DEQ aswater qudity limited for summer stream temperature. Demands for
aqueatic resources are increasing and so are conflicts with other resource uses. How can NFP and
RMP objectives associated with managing aguatic resources best be met in this watershed?

Key Questions:

Ch.3Pg. 2



* What is the current condition of aquatic resources in this watershed?

* What are the dominant physica conditions and natural processes affecting aquatic
resources?

* How have private and public land use practices influenced aquatic resources and how
will they in the future?

Social

Issue: What developments or other management opportunities exist to meet the demand for
recreational and natural resource commoditiesin this watershed, while still providing
resource protection consistent with the RMP?

Discussion: Socia resources consder human usesincluding forest products, transportation, and
recregtion. The demands on watersheds to provide for a variety of human uses and productsis
increasing. Thisanadydswill focus on the role that BLM-administered land, in this watershed

play in meeting the overal demand for uses and products that were identified in the RMP.
Mesting other resource protection and enhancement objectives must also be considered.

Key Questions:
* What are the mgor or human uses and where do they occur?

* What are the current and future trends related to human uses?

* What are the potentia socid or resource conflicts related to human uses?
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Chapter 4 Historical Conditions

| ntroduction

Ecosystems are not static, but vary over time and space. This dynamic nature of ecosystems
exemplifies the need to consder ranges of conditions over time, rather than Sngle pointsin time,

The following narrative explains how ecologica conditions have changed over time dueto
naturd disturbances and human influences. Thisinformation is used to explain existing
conditions and predict potentia trends.

Geologic History

Cresgtion of the Cascade Mountains began 40 million years ago during the Eocene erawhen the
oceanic Faralan plate began under thrusting the North American continenta plate at a shalow
angleand at argpid rate (3 incheslyear). Early volcanism followed, and lava flowed from a
volcanic chain found immediately east of the Pacific continental margin. These amdl, low

vol canoes spaced aong a northeast/southeast belt deposited thick accumulations of andesitic
tuffs and lava flows that form the base of the western Cascade Mountains. Volcanic ash was
flushed out of the vents into marine basins dong the coast. Upper continenta shelf sands were
the fina marine sediments to be deposited dong the retregting shordline. During the mid-
Miocene periods (22.5 to five million years ago), more tilting and folding from subduction were
followed by volcanic lava flows dong with the development of the western Cascades volcanic
arc. The growth of the range was modest as the volcanic accumulations sank dmost asfast as
they piled up. As recently as seven million years ago, the volcanic belt had narrowed to a band
as wide as the present day High Cascades Range.

L ocated within the western Cascades and Willamette Valey Phys ographic Provinces, the
Crabtree Watershed is mainly composed of basdt, andecite, and pyroclastic depositsin the
headwater reaches of the watershed, and nonmarine terrace and aluvid depositsin the lower
elevation western reaches.

Terrestrial

Disturbance Regimes and Ecological Effects

There are many disturbance factors that operate within the Crabtree Watershed. These factors
include wind, fire, floods, insects, disease and humans. Today, humans are the agents of greatest
disturbance in the landscape. 1n the past when human population levels were low, fire wasthe
primary disturbance factor.
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Fire Ecology

Fireisthe primary natura disturbance factor over the landscape that causes the greatest
ecologicd effects over gpace and time. Understanding basic fire ecology terminology is helpful
in undergtanding fire effects on the ecosystem from a historical perspective. A fireregimeisa
generdized description of therole fire playsin an ecosystem. It isthe combination of fire
frequency, predictability, intengty, seasondity, and extent characteristics of fire in an ecosystem.
There are many descriptions, but the one used hereis based on fire frequency and fire intensity
(Agee 1981, Heinsdman 1981). Fire frequency isthereturn interva of fire over agiven area.
Freintengty/severity isthe ecologica impact of afire, such as mortdity of plant or animd
gpecies, changes in species compaosition, and other ecosystem characteristics.

The source of fire ignitions comes from two primary sources, lightning and humans. Lightning is
the primary source of wildfire ignitions in the Pacific Northwest and humans the secondary

cause.

Occurrence or patterns of lightning fires are determined by regiona climate, land forms,

elevation, aspect, and fud type. Human caused fires can be aresult of indudtria or land
management activities (logging, welding, road building, escaped prescribed burns, etc.), arson,
carelessness (debris burning, campfires), and structura fires in the forested landscape. In the
Crabtree Watershed, lightning starts occur more frequently in the east portion of the watershed at
higher eevations. On the west Sde of the watershed human caused ignitions a the lower
elevations are the primary source of fires.

Willamette Valley Province

The Crabtree Watershed is located within the Willamette Valey and western Oregon Cascades
Physiographic Provinces. There has been a greater departure from historic conditionsin the
Willamette Valey portion of the watershed. Higtoricaly, native habitats in the Willamette
Valey conssted of grasdands, Oregon white oak savannahs, and wetlands. Mixed
hardwood/conifer forest types were more predominate in the past. These forest types consisted
of adivergty of tree species such as Oregon white oak, Oregon ash, bigleaf maple, red ader,
black cottonwood, Douglas-ir, western hemlock, and ponderosapine. The mgority of native
Willamette Valley habitats have been dtered and currently consst of agriculturd, rura and
resdentia areas. Decline of native ponderosa pine and Oregon white oak has mostly been due to
harvest and habitat converson. Fragments of native Willamette Vdley habitats are ill intact on
non-federd lands.
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The oak savannah/prairie ecosystem in the Willamette Valey portion of the watershed was
influenced by Native American burning. Native Americans recognized the benefits of fire and
became accomplished practitioners of prescribed fire. The Kagpuya Indians burned the
Willamette Vdley for thousands of years prior to Euro-settlement.  Native Americans used fire
to manipulate the ecosystem to provide safety from warring tribes, better game forage for game
management, to maintain traditional food sources and ease of travel. This use of fire extended up
mgor river drainages such as the Santiam and Mckenzie rivers and extended into the foothills of
the Cascades and Coast Range (Boyd 1986). This influenced the ecology of the foothill forests
and valey floor. At the sametime fire occurred naturaly, primerily from lightning.

Native Americans recognized the benefits of fire and became accomplished practitioners of
prescribed fire. The Kaapuya Indians burned the Willamette VValley for thousands of years prior
to Euro-settlement. This use of fire to manipulate their environment extended up mgor river
drainages such as the Santiam and Mckenzie rivers and extended into the foothills of the
Cascades and Coast Range (Boyd 1986).

Oregon’s native vegetation evolved with fire. Some rare species are more dependent on fireasa
naturd disturbance than others. Those species that require fire to create and maintain optimal
habitat conditions have lost habitat due to fire suppression. Before fire suppression and

European settlement, there was more available habitat for the species we describe as rare today.
Species such as Bradshaw' s lomatium, howelia, Nelson’s sSdalcea, golden paintbrush, peacock
lockspur, and Willamette daisy inhabited the Willamette VValey prairies and wetlands before
European settlement and modern land management practices began. Asthe Willamette Valey
turned into an urban and agricultura center, the amount of habitat for these species decreased
dramaticaly. Today, oak savannahs, prairies and undisturbed low e evation wetlands are anong
the rarest habitats in this watershed.

In the past, the Native American use of fire maintained prairie and oak-savannah habitats.

Today, most of these native Willamette Vdley habitats have been converted to agriculturd/rurd
areas. Dueto fire suppresson, the remaining oak savannah began changing to a conifer
ecosystemn, especidly in the foothills of the Cascades and Coast Range. The habitat for native
vegetation in the Willamette VValley began to degrade. Trees encroached on native habitats and
hydrological processes were dtered through road construction and wetland conversion to
agriculture. Human disturbance has created seed beds for exotic species through soil disturbance
and roads have provided travel corridors for exotic plant species. Asaresult, human disturbance
has provided excellent opportunities for invasive plant species to become established in the
ecosystem, thus competing with native vegetation.

Western Oregon Cascades Province
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Much of the information on disturbance processes for the Western Oregon Cascades Province
comes from the Mid-Willamette Late-Successional Reserve Assessment (LSRA, 1998). In that
assessment, there are two mgjor plant association groupings in the Cascades portion of the
Crabtree Watershed; the warm/moist western hemlock/Pecific slver fir, and dry western
hemlock/Pacific Slver fir plant associations. Thereis a specific fire regime for each of the two
plant associaions. The fire regimes are based on the physical factors of: elevation, aspect,
topography, climate and weether patterns. These factors have sgnificant effects on fire behavior,
which affectsfire regime, and therefore fire history (Teensma 1987, Morrison and Swanson
1990, Garza 1995, Weisberg 1997).

The fire regime associated with the war m/moist western hemlock/Pacific silver fir plant
association is characterized by average low frequency (>200 years) Sand replacing fires,
moderate frequency (80-200 years) partid burns. The dominant early seral species regenerating
after a stand replacement disturbance in this regime is Douglas-fir. Western hemlock and
western red cedar may be components in developing stands in the western hemlock type. Pacific
dlver fir and noble fir may be components of developing stands in the Pecific slver fir type.

One or two intermediate disturbances may occur over the life of the stand. These disturbances
can kill the fire intolerant western hemlock and Pecific Siver fir while only dightly affecting the
tolerant Douglas-fir. Post-fir seedbeds will vary, with western hemlock and Pecific slver fir able
to regenerate under more shady conditions than Douglasfir. These intermediate disturbances
serve to increase the within as well as between, sand heterogeneity. Most sandsin this regime
reach classc old-growth conditions of multiple layers, large snags and downed wood. Thefire
pettern for this fire regimeis one of stand replacement fires that occur over large aress (greater
than 1000 acres) of the landscape infrequently, creating large, early serd patches. Partid burns
and under burns occur in amore variable pattern, creating gaps and heterogendity across the

landscape.

The fire regime associated with the dry western hemlock/Pacific silver fir plant association is
characterized by average moderate frequency (80-200 years) stand replacing fires; average
moderate frequency (80-200 years) partid burns. The dominant early seral species regenerating
after a stand replacing disturbance is Douglas-fir. Western hemlock and western red cedar may
be components of developing stands. Some stands in this regime reach classic old-growth
conditions of multiple layers, large snags and downed wood. Some stands may not develop
multilayered canopies before experiencing another stand replacing event. One or two events may
occur over the life of the stand. These disturbances can kill the fire intolerant western hemlock
and western red cedar, while only dightly affecting the fire tolerant Douglasir, leaving

remnants of various dengities. Pogt fire seedbeds will vary, with western hemlock able to
regenerate under more shady Stuations than Douglas-fir. These intermediate disturbances serve
to increase the within aswell as between, stand heterogeneity. Pecific Slver fir, noble fir and
Douglasfir commonly regenerate after a tand replacing fire in the Pacific silver fir type.
Intermediiate disturbances have a variety of effectsin thiszone. Pecific slver fir, having thin

bark and shalow roots, is very susceptible to mortdity. Noble fir is moderately susceptible
(especidly when young), and DouglasHir is quite fire tolerant. Partial stand replacing fires are
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quite variaole, leaving patches of live stands interspersed with areas of high mortdity. Stand
replacement fires occur over large areas (greater than 1000 acres ) of the landscape at moderate
frequencies (80-200 years) creating large, early serd patches. Partial burns and under burns
occur in amore variable pattern, creating gaps and heterogeneity across the landscape.

Higtorically, large blocks of older forest dominated the Cascades portion of the watershed. The
watershed was unroaded until relatively recent times, and direct influences from human
disturbance was minima. Fragmentation was less and connectivity of habitats was higher,
resulting in better wildlife dispersal capabilities across the landscape.

Fireleft amosaic of forest types, seral stages and alegacy of structura diversity acrossthe
landscape.  The result was multilayered canopies, high numbers of standing dead trees, downed
logs and coarse woody debris (CWD), and a prolonged stand establishment phase that |asted 20-
100 years. It has been hypothesized that long establishment periods (brush>hardwoods>conifers)
helped control root rots.

Earlier timber harvest diminated much of the structurd diversity components. Where fire gave
divergty and complexity yielding stability, timber harvest gave the forest smplicity and
ingability. Timber harvest has changed the forest to aless complex system. Fire has been
virtudly eiminated from the ecosystem.

With the harvest of trees, the amount of older forest, standing dead and down CWD components
of wildlife habitat have decreased. Asaresult, within stand diversity has decreased and between
stand diversity hasincreased. Timber harvest and road congtruction has increased the amount of
high contrast edge and isolation of remaining patches in the watershed. Harvest patterns aong
property boundaries have disrupted travel corridors and decreased connectivity of habitats
resulting in poorer wildlife dispersd capabilities. Asaresult of commercid foredtry, the
regeneration period has been shortened resulting in a proportionately higher amount of mid serd
stages across most of the watershed (see Map 8, Sera Stages).

Wind Events

Wind also has the capacity to disturb large areas of the landscape and on a historica basis has
done so0 gpproximately every 25 years (Teenama 1987). The last extensve large wind event in
Oregon was the Columbus Day Storm of 1962, which blew down 11 billion board feet of timber
in Oregon and Washington, 98 percent of which was west of the Cascade Crest. Other maor
wind events occurred in December 1996, March 1963, February 1958, April 1957, November
1953, January 1921 and January 1880. Wind has more influence on coastal forest dynamics than
on the forests of the Cascades. Wind is aso associated with patch size disturbances over the
landscape as are insects and disease. These three disturbance factors add small complex changes
over large spatial and tempora scales and have direct and indirect influences on fire ecology.

Blowdown is sometimes associated with timber harvest activities which cause fragmentation
across the landscape. Blowdown as aresult of past timber harvest has occurred in the Crabtree
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Watershed, however, based on wind patterns, topography and past events, blowdown in the
Crabtree Watershed has not proven to be a serious problem.

I nsects and Pathogens

Insects and pathogens are important components of western Oregon’ s forested ecosystems.
Insects function in forest dynamics as defoliators, decomposers, pollinators, and prey or hogisto
other pecies such as birds, amphibians, and other insects. The diversity and community
compogtion of insects and pathogens influences processes such as nutrient cycling, plant
population dynamics, and predator-prey interactions. From the silvicultura perspective, insects
and pathogens can affect tree growth rates, stand structure, fire hazard, recruitment and
decomposition of CWD. Insects and pathogens can profoundly affect and on occasion actud
become disturbance processes in the forest environment.

I nsects

Much of our current understanding about insects comes from studies conducted on the H.J.
Andrews Experimenta Forest (HJA), located on the Blue River Ranger Didtrict of the
Willamette Nationd Forest. Over 3,400 insects have been documented from the HJA, and this
may represent only haf of the total species actually present (Parsons et d. 1991). Of these 3,400
species, 523 moth species (order Lepidoptera) have been recognized. Lepidoptera are vita
components of food webs by serving as the primary food resource for bats and passerine birds.

Studies on the HJA aso show that insect diversity and functiond diversity are much higher in
canopies of old-growth trees compared with those of young trees (Schowater 1989, 1995). In
addition to being more diverse, mature and old-growth stands are less susceptible to insect
outbreaks, and therefore typicaly suffer less defoliation than young stands (Schowalter 1989).
Forests management activities such as sdective logging, fire suppresson, and seedling planting
have proven vulnerable to mountain pine beetle (Dendroctonus ponder osae), western spruce
budworm (Choristoneura occidentalis), and Douglas-ir tussock moth (Orgyia pseudotsugata).

Although savera thousand insect speciesinhabit our forests, it is only afew species, primarily
specific bark beetles (Coleoptera) and defoliating caterpillars (Lepidoptera), that sgnificantly
affect growth and survivd of conifers and thus receive the mogt attention.

Douglasir beetle (Dendroctonus pseudotsugae) is present and widespread throughout our
forests. Its populations are maintained at low levelsin root disease pockets or on scattered dead
or down trees. Endemic populations (i.e., low, rdatively static numbers, which cause reaively
inggnificant amounts of damage) can build up to epidemic levels (i.e,, high numbers that cause
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reedily noticed or sgnificant damage) following windstorms with Sgnificant blowdown. Data
from 50 years of aerid surveys, conducted to detect insect-caused mortaity, indicate notable
increases in Douglasir beetle caused mortdity every eight to twelve years, usudly two years
after sormy winters. Impacts range from scattered mortaity (one tree killed per four acres) over
large areas to concentrations of 5 to 20 trees killed per acrein areas 1 to 50 acresin Size.

An outbresk of mountain pine beetle (Dendroctonus ponder osae) in western white pine occurred
in the Cascades during the late 1960s. As aresult, western white pine populations have dropped
sgnificantly below higtoric levels.

Basam wooly aphid (Adelges piceae) is an exotic insect, introduced into the Peacific Northwest
during the 1920s on true firsin the Willamette Vdley, which gradudly spread to the Cascades.
During the 1960s, it caused extensve areas of Pecific dlver fir mortdity at high eevationsto the
eadt of the Crabtree Watershed. While thisinsect has had little influence recently, it had a
profound influence on the structure of high eevation stands closer to the crest of the Cascades
Mountains.

Pathogens

Similar to insects, there are rdlatively few fungi speciesthat are considered to be a problem in the
forest environment. Of the more than 100,000 species of fungi, only asmal fraction (< 200
Species) can cause serious damage.

Laminated root rot (Phellinus weirii), anative disease that affects many conifer species, isavery
widespread disease of DouglasHir in the western Cascades. Various surveys show that laminated
root rot is patchily distributed and occurs a endemic levelsin Douglasfir forests. Treeskilled

by the disease provide snags and down logs, which benefit many wildlife species. Management
of forests on short rotations and replanting with susceptible species such as Douglasfir tends to
favor the disease. Current management emphasizes planting or retaining resistant or immune
species such as western white pine, western red cedar and red ader.

White pine bligter rust (Cronortium ribicola) can infect nearly al the 5-needle pinesincluding
western white pine. Western white pineisaminor component in the Crabtree Watershed. Asa
result of white pine blister rust and an outbreak of mountain pine beetles (Dendroctonus
ponderosae), western white pine populations in the Cascades have dropped sgnificantly below
higtoric levels. Current management emphasizes planting geneticaly developed blister rust
resstant pinesin harvest aress.

Swiss needle cast (Phaeocryptopus gaeumannii) isanative fungal pathogen that occurs only on
Douglas-fir. Until the 1980s, this defoliator was considered a problem only in Chrisgmas tree
plantations. Sincethen, it is estimated that Swiss needle cast has reduced the totd growth of
Douglasfir by 25 percent in coastal Oregon. While this pathogen rarely kills, it has the capacity
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to severely retard Douglas-fir growth, enabling insects and diseases to kill weakened trees.
Symptoms caused by Swiss needle cast are common in low eevation plantations in the Crabtree
Watershed. Currently, these symptoms can be described as low to moderate with isolated
pockets where severe symptoms are evident. The problem is not as severein the Cascades asit is
in the Coast Range of Oregon. Plots to monitor the disease are being established in the Oregon
Cascades.

Other pathogens would include Annosus (Fomes annosus), which is widespread in hemlocks and
true firs with bark damage. Dwarf mistletoes (ar cuethobium spp.), cause reduced growth and
deformities in western hemlock, and to alesser extent true firs and Douglasfir. Armillaria
(Armillaria spp.) isaroot rot most sgnificant in young Douglasfir. Brown cubica rot (phaeolus
schweintzii) and red ring rot (Fomes pini) are problemsin older Douglas-fir sands. Black stain
root disease (Ceratocystis wagnerii) and Rhabdocline needle cast (Rhabdocline pseudotsugae)
are problems in young Douglas-ir stands.

Wildlife Habitat

The departure from historic disturbance regimes addressed in the previous section has affected
the abundance and distribution of wildlife species throughout the Crabtree Watershed. Species
that find their optimum habitat in components of older forest (late serd) have been adversdy
affected through harvest or degradation of preferred habitat and fragmentation. Examples of
species affected include the Oregon dender salamander, pileated woodpecker, northern spotted
owl and American marten. Conversdy, species such as the black-tailed deer, mountain quail,
great horned owl and the golden eagle may have benefitted from edges and forest openings
resulting from changes in disturbance regimes.

Some species present during historic times have been greatly reduced in numbers or extent, or no
longer occur in the watershed due to direct human impacts. Species such as the fisher, gray wolf,
and the western rattlesnake no longer occur, or their populations are greetly reduced. Nonnétive
gpecies such as the bullfrog, starling, house sparrow, opossum, Norway rat, eastern cottontail and
nutria have displaced some native species. These species are often associated with human atered
environments such as agricultural, rural and urban areas. Impacts from nonnéative species are
epecidly acute in the Willamette Valey province where these dtered environments occur.

Aquatic
Hydrology / Water Quality

Stream channel morphology reflects a channd systems ability to transport or store inputs of
water, sediment, and wood. Differencesin channe dope, flow, depth, sediment supply, and
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large woody debris affect a channds sengtivity to changes in inputs (Washington Forest
Practices Board, 1993).

Limited stream gauging data exists for the Crabtree Watershed. However, sgnificant flood
events are known to have occurred in the South Santiam sub-basin as long as records have been
kept. The most recent mgjor floods recorded in the watershed were in December 1964, and
February 1996. Floods are often aresult of warm storms, heavy rain and snow pack at lower
elevaions, resulting in the generation of large volumes of runoff in ashort period of time. The
amount of snow pack, and the time required for runoff to reach a stream are affected by the
number and sze of openingsin the natura forest canopy, and the miles of road in the vicinity of
gream channels. Openings in the forest canopy alow for a heavier snow pack to accumulate,
when compared with a closed forest canopy.

Roads d =0 affect stream flows and yidds, but in a different way than harvesting. While
harvesting affects evgpotranspiration, roads influence hilldope flow paths by converting
subsurface flow to surface flow, and alowing it to enter the stream much more quickly. The
combination of harvesting and roadsin small watersheds have been shown to increase pesk
flows, produce higher ssorm volumes, and produce earlier risesin stream flow response to storms
(Jones et. al. 1996).

Higtoricdly, disturbance in the watershed prior to European influence is thought to be due mostly
to fire. The Native Americans used fire to manipulate the lower reaches of the watershed, and
maintain a prairie ecosystem. The upper reaches of the watershed were characterized by natura
moderate frequency partia burns and low frequency stand replacement fires. These disturbances
would have affected stream channds, flows, and water quaity, and provided woody debris and
gravelsto streams. The natura disturbance cycle was long enough to alow recovery of the
sream system in-between fire events. Thistype of disturbanceis different from the disturbance
cycle seen in the watershed currently. Harvesting is amost constant, forming a patchwork of
gtands of varying ages. Roads provide continud disturbance, change the hydrologic response to
sorms, and the input of sediment to streams. The historic low to moderate frequency of
disturbance in the forested reaches of the watershed have been replaced by chronic, constant
disturbances, and has affected the character and morphology of streams.

Soils
Slope Stability

The relationship between pyroclagtic rock and dope stability was studied by the USFS on the
H.J. Andrews Experimenta Forest by Dyrness (1967). In this study, 94 percent of mass soil
movement events occurred on the 37 percent of the area made up of pyroclastic materia, and 6
percent of the area made up of green tuff and breccias.

Comparative rates of soil movement from various land uses have been inventoried over a25-

year period in the experimenta forest in the Cascade Range. Mass erosion rates were calculated
to be 0.87 cubic meters per hectare per year for undisturbed forests, 2.45 cubic meters per hectare
per year for clearcuts, and 26.19 cubic meters per hectare per year associated with roads. Ina
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summary of severa studies, McNutt and McGreer (1985) cdculated naturd dumping rates of
0.0224 per square mile per year; or one dump in 45 years per square mile in aress of undulating
topography with dope gradients of less than 60 percent. Naturd failure rates of areas of steep to
extremely steep dopes (70 to 100%) occur in old-growth Douglas-fir stands.

Fisheries

Higtoricaly, winter steelhead trout (Oncor hynchus mykiss) and spring chinook salmon (O.
tschawytscha) were the only anadromous salmonids that could migrate over Willamette Fallsinto
Crabtree Creek. Both species used Crabtree Creek for spawning and rearing. Spring chinook
would enter the Santiam sub-basin in May and hold in large, degp mainstem pools until they
gpawn in the early fall. Winter stedlhead would enter the sub-basin from March through May,

and spawn immediately upon reaching their spawning grounds. Adults that survived the

spawning process would return downstream to the ocean. Pacific lamprey (Lampetra tridentata)
aso were capable of ascending the fdls and entering the upper Willamette River tributaries, but
little is known about their historic distribution or abundance.

The Santiam sub-basin provided the mgority of the winter steelhead production and about
one-third of the spring chinook salmon production in the Willamette Basin (Wevers, et d. 1992).
Up to two-thirds of the Santiam sub-basin steelhead production occurred in the upper portions of
the North and South Santiam rivers. The remaining production occurred in the lower foothill
tributaries including Crabtree Creek. Little information is available regarding historic abundance
of steelhead and chinook in Crabtree Creek, however, they are beieved to have been plentiful.
Historically (and currently) upstream migration of chinook in mainstem Crabtree Creek has been
blocked by a barrier waterfal at approximate river mile (RM) 33. Chinook are not suspected to
have higtoricaly utilized any Crabtree Creek tributaries. However, in asummary report for a
stream survey conducted on Crabtree Creek by the U.S. Fish and Wildlife Service (USFWS) in
1940 the author wrote “...salmon get way up into the upper portions of Crabtree, Bald Peter and
South Fork Creeks and afew are even said to ascend Rock Creek” (Mclntosh et al. 1994).
Whether the word “salmon” was used genericaly to include steelhead is unclear.

Steelhead are suspected to have had access up to another waterfall at approximate RM 34.5.
Tributaries known to have been accessible to steelhead are Beaver Creek, Roaring River, Rock
Creek, South Fork Crabtree Creek and Bald Peter Creek. Other tributaries that may have been
access ble to steelhead are Church Creek, Hunter Creek, Green Mountain Creek and White Rock
Creek. No information is available regarding historic or current anadromous fish use of Beaver
Creek. Roaring River, which enters Crabtree Creek at gpproximate RM 15, is said to have
produced fair numbers of steelhead historicaly (Williset d. 1960). In South Fork Crabtree
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Creek, which enters Crabtree Creek at gpproximate RM 27, historic steelhead digtribution is
suspected to have extended to a barrier waterfal at approximate RM 2.2, aswell asto
approximate RM 2.5 in Bald Peter Creek, atributary that enters South Fork Crabtree Creek at
approximate RM 0.25.

In the1l940 USFWS stream survey, the surveyors reported seeing coarse scaled suckers, shiners,
chubs, sculpins and trout at varying levels of abundance (Mclntosh et a. 1994). Resident
rainbow trout have been stocked in Crabtree Creek since the 1920s, athough the numbers of fish
are unknown. Stocking of nonnative resident fish in flowing waters statewide was discontinued

in 1998 in order to comply with Oregon Department of Fish and Wildlife sWild Fish
Management Policy. Rainbow trout have aso been stocked over the yearsin Crabtree Lake.

Much of the most productive habitat in the Santiam sub-basin has been blocked by dams on the
North, South and Middle Santiam rivers. Detroit Dam and the downstream Big Cliff Dam,
constructed in 1953 on the North Santiam, and Foster and Green Peter dams, constructed in 1968
on the South and Middle Santiam rivers, have blocked anadromous fish passage to higtoric
upstream spawning and rearing areas. As aresult of these dams, wild anadromous fish

production is restricted to lower mainstem and tributary streams, such as Crabtree Creek.

Hatchery production of spring chinook was increased as mitigation for the damsin the Santiam
Basn. Hatchery stocks are derived primarily from native Willamette stock. 1n 1983 and ‘84,
150,000 and 196,000 spring chinook fry were released in Crabtree Creek. Spring chinook smolts
were released in1984-87 (avg. 4,300/year), and in 1994-97 (avg. 20,000/year). In 1998, 40
surplus adult spring chinook from S. Santiam Hatchery were also released in Crabtree Creek. In
1975 and * 76, 3.2 million fal chinook smolts were released in Crabtree Creek. Big Creek stock
winter steelhead were released throughout the Willamette Basin in the 1960s through the 1980s.
Roaring River was stocked with 12,000 Big Creek stock fingerlingsin 1979, and Crabtree Creek
received 61,000 in 1983 and 8,500 in 1985. Skamania stock summer steelhead were also widely
released throughout the Willamette Basin during the 1970s and *80s, with Roaring River

receiving an average of 5,600 fingerlings and smolts per year from 1977-80.

Fish Habitat

Crabtree Creek and many of its tributaries were surveyed in 1940 and 1950 by USFWS
personnd. Personne of the Oregon Fish Commission surveyed the maingtem from the mouth of
Roaring River upsream sx milesin 1951, the lower two miles of the South Fork in 1954 and
34.5 miles of the mainstem in 1959 (Mclintosh et d. 1994; Williset . 1960). Mot of the
information contained in the survey reportsisin narrative form, and is mainly focused on
investigation of the potentia for increasing the range of anadromous fish, looking for potentid
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impoundment and hatchery Sites as well as barriersto fish passage and water diversons.

Anadromous and resident fish existed in streams that would have had an abundance of large
persstent wood. Log jamswere likely common, particularly in the low gradient (<2%) sections.
Woody debris provided instream cover and helped disspate flood flows. Channels would have
had a diversity of substrate types, for spawning and invertebrate production, as floods routed
landdide debris throughout the system. Stream channdls would have been more complex, with
water flowing around boulders and large pieces of wood. Side channd and off channd habitats
were common in low gradient aress.

Riparian areasin the lower portion of the watershed were likely composed of mixed hardwoods
and conifers. Above the point where the valley beginsto congrict (gpprox. RM 21), riparian
areas would have been dominated by older coniferous forests, with some alder and maple along
the stream corridor.

Stream temperatures were likely cool in the summer, supporting strong populations of spring
chinook that would enter the Santiam sub-basin in May and hold in large mainstem pools until
they spawned in the fdl, requiring deep, cold water pools for holding during summer months.
Periodic fires, often followed by landdides, would have had a negative effect on sdmonids due
to increased sedimentation and increases in water temperature. However, due to the biotic
divergity brought about by fire in the landscape, there were likely places where some fish could
escape the impacts of these events.

A diverson cand, supplying the community of LaComb with irrigetion weter islocated & RM
23.5. Inthe 1940 and 1959 surveys the diverson was not screened, and probably resulted in the
loss of congderable numbers of fish. In the 1959 survey report the author wrote“ . . . adult
sedhead, aswell asfingerlings, have been reported in theirrigation ditches’ (Williset d. 1960).
In the 1940 survey, severd other diversions (all unscreened) for irrigation and mill ponds were
noted.

Log driving is known to have occurred on Crabtree Creek at least as early as 1892 and continued
until at least 1906, probably later (Farnell 1979). Log drives and the associated splash dams that

probably would have been necessary to drive logs on a stream the size of Crabtree Creek would
have had serious adverse effects on instream habitat conditions for fish.

Social

Prehistoric Human Activities

Within the boundaries of the Crabtree Watershed area, 29 archeologica sites and seven
archeologicdl isolates (areas with single or few artifacts) have been recorded on BLM-
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administered lands. Two of these Sites appear to date to the Middle Archaic Period, along

period that started about 6000 years ago and ended about 2000 years ago with the advent of bow
and arrow technologies. Four sites and two isolates appear to date to the Late Archaic Period
which runs from 2000 years ago to gpproximately 200 years ago. The mgority of the other Sites
have not been dated and may be undatable with current methods. Prehistoric activities appear to
have been particularly focused toward Snow Peak and itsimmediate vicinity and around Crabtree
Mountain and the surrounding area. All of the recorded stes have been disturbed by timber
harvest and road building activities to some extent.

Excavated sites from the South Santiam areaiindicate that people have used that portion of the
Cascade Range for at |east the past 8000 years and scanty Clovis Period finds in the Willamette
Valey indicate that there may have been a human population in the valey by 10,000 years ago.
Early Archaic Stes (8000 to 6000 years ago) are well documented in the valley and by the Middle
Archaic, alarge number of sites are known.

The stesin the Crabtree Watershed consst of lithic scatters most often with no tools recorded on
gtes. Those siteswith recorded tools typically have scrapers, knives, projectile points, choppers,
coretoals, and utilized flakes. Stone materid utilized include jasper, chert and less commonly,
obsdian. These lithic scatters gppear to be smdl camp stes with the mgority of tools being
associated with hunting activities. Jasper and chert areloca to the Crabtree Watershed while
obsidian had to be obtained by trade or travel to eastern Oregon. Some of the Sites appear to run
aong ridgelines where later settler trails developed suggesting thet the settler trail was aborigina

in origin and that the Stes are aborigind campsites on an established east-west travel route.
Overdl, prehigoric Stesin the Crabtree Watershed likely represent the upland activities of

people whose main bases were in the Willamette Valey. Such tools as are visible on the Stes are
typica to hunting, which during ethnographic timeswas a Fal activity, and trave for trade
purposes. Ethnographic information aso includes descriptions of the area being used for
huckleberry picking.

Historic Native American Use

The Crabtree Watershed fals within the historically recorded territories of the Santiam Kaapuya
and the MoldlaIndians. Thisinformation was collected by anthropologists early in the 1900s
and describes the Santiam Kaapuya and Moldla Indian’ s way-of-life, prior to contact with
Stlers.
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The Kdapuya maintained permanent villages in the Willamette Vdley and lower reaches of
Willamette tributaries. Their subsistence activities were closdly tied to various plants available

in the Willamette Valey, particularly camas and tarweed, and family groups moved to temporary
camps from March to November to harvest various plant resources. During their seasond round
however, from late summer into early fdl, some smal groups embarked on hunting, fishing and
berry picking expeditions into the Cascade and Coast Ranges while others remained near plant
resourcesin thevaley. The Kdapuya are known to have ddiberately st fire to the dry prairie of
the Willamette Valey for a number of resource management purposes, including manipulating
habitat for hunting, promoting favored plant species, and preparing tarweed for harvest.
However, deliberate firing of lands outsde the Willamette Valey themsalves were not observed
or recorded. Such fires may have been set in some areas to encourage huckleberry growth, most
notably land now within Table Rock Wilderness Area, but this doesn’t appear to have been
widdly practiced in the Cascades. Naturaly occurring fires and escaped Indian campfires or
runaway valley fires may have been adequate to maintain Cascade huckleberry habitat.

The Maldla Indians occupied the eastern and western dopes of the Cascades. Apparently always
few in number but well established in the mountains, the Moldla wintered in smdl villages

aong the lower reaches of riversin the Cascades and spent the summer at higher devations
hunting deer and elk and collecting roots and berries. The Molalatraded with the Klamath and
other Indians on the east Sde of the mountains and intermarried with the Kalgpuya. They may
have served as atrade link between people east of the Cascades and west of the mountains. The
time depth of the Moldla occupying the west sde of the Cascadesisin dispute. It ispossble

that they migrated west sometime during the 1810's as aresult of awar between the Molalaand
the Cayuse Indians. Whether the Molallawere resding or using the west side of the Cascades
prior to that time has not been clearly determined.

Historic Human Use

Homesteading and Settlers

The first homestead claim filed in the watershed dates to the 1866 however, homesteading
became more common in the late 1870s. In 1878, the Cyrus family homesteaded aong Crabtree
Creek. They raised sheep and milk cows and grazed their livestock along the creek and
meadows. Nail builtacabinin1878inT. 12 S, R. 1 E, and later built asawmill. Bante built a
cabin in 1878 and homesteaded near Nail. By 1879, afew more cabins were being recorded on
Government Land Office (GLO) survey maps and a number of sdttler’ strails ran into and
through the watershed.

The Camp Hamilton Traill was mapped in 1878 inT. 12 S. R. 1 E. Severa homestead claims
were made in 1883 and 1889 and accessed from the trail. Many of the earliest clamsfailed
however and additional claims were made for the same parcdl.

Fawn Heaven camp shown on 1879 GLO mapswasin use seasondly by settlers. This camp did
not show up on later maps. It probably was used by hunters and berry pickers.

Ch.4Pg. 14



Thetrail to Snow Peak, mapped by GLO surveyorsin 1897, was one of the earliest trailsin the
Snow Pesk area. Thetrall may have been aborigind in origin. Indians and early settlers used
Snow Pesk for hunting and huckleberry picking.

Homesteading activities continued in the watershed through the 1920s and into the 1930s.
Homesteads often included construction of a cabin, clearing of a small number of acresfor
cultivation, planting of fruit trees and raising of some livestock. Although many of these clams
were ultimately abandoned, evidence of them sometimes gill exigts in the form of fruit trees,
cabin ruins, trash dumps, and small grassy clearings.

A few grazing leases were let on the BLM-managed lands in the watershed. These occurred in T.
11 S, R. 1E. between 1941 and 1950 and T. 12 S,, R. 1 E. between 1941 and 1947.

Historic Fire Protection Activitiesand CCC Work

Systematic and widespread fire protection started in the watershed in 1911 with the activities of
the Linn County Fire Protection Association (LCFPA). Lookouts were built on Snow Peak
(1911), Green Peter (1912), Y dlowstone Mountain (1921) and Bad Peter (1937). Trallsin use
by area settlers were improved and extended to construct and supply the lookouts and to staff and
supply fire camps a Crabtree Guard Station, Snow Peak camp, Cougar Camp, Halfway Cabin
and Four Corners on Thomas Creek. Camps were usudly staffed from April through fire season.
The LCFPA built trail shelters dong trails for work and supply crews. Telephone lines were
hooked up from Snow Peak Lookout, the first in the Digtrict, and connected to the LCFPA office
in Mill City. In 1913, telephone lines were built dong Green Peter Trall and ran by way of
Crabtree Mountain, Y elowstone Mountain, Bald Peter and Foster to the LCFPA main station in
Lebanon. Cabins or trail sheltersfor work crews occurred a 12-mile intervals dong this trail.
Thetrail ran to Cougar Camp via Crabtree Lake. Some resdentsin the area served asfire
wardens for the LCFPA while other fire wardens were hired seasondly and stationed at camps.

The Civilian Conservation Corps (CCC) had a camp at Crabtree (later became Crabtree Guard
Station) and Buzzard Butte in the 1930s. The camp at Crabtree was the CCC headquarters for
thearea. CCC crews improved fire lookouts and the system of trails used to supply lookouts and
firecamps. Astrails were upgraded into roads by the CCC workers, many of the earlier trailsfell
out of use and by 1941, accessinto the LCFPA facilities was by vehicle. The CCC crews aso
built cabins at Cougar Camp for fire crews.

Maor trails of the LCFPA in the watershed include Roaring Creek Trail (Converted to aroad by
the CCC'sin 1938), Snow Pegk Trail (probably aborigind in origin and improved by the CCC's
in the 1930s until it was replaced by an easer route in 1941), Willamette Vdley Mainline Trall,
LaComb to Green Mountain Trail (put out of use by CCC congtruction of a new route), Bad
Peter Trail (improved by CCC's), Green Peter Trail, New Mill City to Snow Pegk Trail, and
Monument Peak to Snow Peek Trall.

Historic Timber and L ogging Activities
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Portions of the watershed that were granted to railroads as part of the O& C railroad grant were
eventudly returned to federal ownership and became managed by the BLM. By township,
logging activities commenced on BLM-managed lands in the Crabtree Watershed in the
following years.

T.10S, R. 1 E,, Lulay Brothers, 1929

T.11S,R.1E., H.C. Pyle, 1928

T.11S, R. 2 E., Willamette Valey Lumber Company, 1946
T.11 S, R. 3E., Willamette Valey Lumber Company, 1951
T.12 S, R. 1 E., Ford Lumber Company, 1939

T.12 S, R. 2 E., Hammond Lumber Company, 1940

The earliest millsin the watershed were probably Clark’sMill inSec. 20, T. 11 S, R. 1 E. This
mill was operating in 1878. In 1927, the Lulay Brothersrailroad logged in the area out of their
logging camp (Lulay Camp.) They began operating a saw mill therein the 1930s. Between 1928
and 1941, Henry Pyle operated a sawmill on his homestead and logged nearby government
timber. Also operating amill in the watershed was the Ford Lumber Company (1937-1943).
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Chapter 5 Current Conditions

| ntroduction

The Crabtree Watershed is 100,022 acresin Size and is located within the Willamette Valey and
Western Oregon Cascades Physiographic Provinces. Elevations range from 240 feet at the
confluence of Crabtree Creek with the South Santiam River in the Willamette Valley, to Crabtree
Mountain (4,436 feet) and Y ellowstone Mountain (4,316 feet), the highest peaks, located on the
east end of the watershed. The watershed is bordered by Franklin Butte, Rogers Mountain and
Snow Pesk on the north; Crabtree Mountain and Y dlowstone Mountain on the eest; and Bald
Peter, Ked Mountain, Green Mountain and Round Mountain on the south side of the watershed.

The Crabtree Watershed includes the communities of Crabtree and LaComb.

The Crabtree Watershed was sratified into Sx sub-watershed basins (SWBs) which are
delineated on Map 5, Sub-Watershed Basins. The Beaver Creek and Richardson Gap SWBs are
primarily in the Willamette Valey Physiographic Province. The Church Creek, Roaring River,

and the North and South Forks of Crabtree SWBs are in the Western Oregon Cascades
Physiographic Province.  Approximately 40 percent of the Crabtree Watershed is located in the
Willamette Vdley Physiographic Province. The remaining 60 percent isin the Western Oregon
Cascades Physiographic Province.  Federd landsin the watershed are managed by the Bureau of
Land Management (BLM). The areaof each SWB and percentages of the total watershed are

displayed in Table 5-1, below.

Table5-1 Sub-Water shed Basins of the Crabtree Water shed by Owner ship Acresand

Per cent.
SWB Federal Non-Feder al Total
Acres (% of SWB) | Acres(% of SWB) | Acres(% of WA)

Beaver Creek 1,988 (8%) 22,921 (92%) 24,909(25% )
Church Creek 3,826 (24%) 12,397 (76%) 16,223(16%)
North Fork Crabtree 8,435 (51%) 7,928 (49%) 16,363(16%)
Richar dson Gap 742 (3%) 22,419 (97%) 23,162(23%)
Roaring River 2,322 (26%) 6,658 (74%) 8,980 (9%)
South Fork Crabtree 695 (7%) 9,689 (93%) 10,385(10%)

TOTALS 18,008 (18%) 82,012 (82%) 100,022 (100%)
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Terrestrial

Vegetation Patterns

Information on vegetative conditions was derived from avariety of sources. BLM Forest
Operations Inventory (FOI) records were used to depict vegetative conditions on BLM lands.
Edtimates of vegetative cover and stand conditions on BLM lands are expressed as exigting in the
summer of 1999. Vegetative condition on private lands was determined from aerid photograph
interpretation using the Western Oregon Digital Imagery Project (WODIP). Estimates of
vegetative cover and stand conditions on non-federd lands are expressed as existing in the
summer of 1997. Thisinformation was developed for the evauation of serd stage didtribution
and habitat conditions across the watershed. Harvest and other management activities conducted
since then were not evaduated in this andyss.

Approximately 55 percent of the Crabtree Watershed are conifer types consisting mostly of
Douglas-fir and western hemlock. About 34 percent consst of urbar/rura residentid,
agriculturd lands and roads, in the Willamette Valey (western) portion of the watershed. Inthe
lower eevations of the watershed and adong the riparian areas are hardwood and mixed types
congsting of red ader, bigleaf maple, hemlock and fir, with minor components of Ponderosa
pine, Oregon white oak and Oregon ash that comprise about 10 percent of the watershed. The
remaining one percent consists of non-forest types such as barren, water, meadows, rock
cliff/talus, and other natural openingsin the forest environment. Map 6, Vegetation Cover Type,
shows the locations of cover typesin the watershed.

The forested portion of the watershed can be Stratified into three plant association groups:
Douglasir, western hemlock and Pecific silver fir series. Plant associations describe the
potentia dominant plant community (a combination of tree and shrub and/or herb layers) that
would inhabit a 9te over time without any disturbance (Hemstrom and Logan 1986). A plant
associaion defines abiologica environment in terms of gpecies compostion, productivity, and
response to management. Knowledge of the presence and digtribution of indicator understory
gpecies further refines the biologica environment, alowing us to more accurately assess Site
potential.

Pant associations with smilar attributes have been aggregated into groups. These plant
associations groups have been arranged into “ sub-series’ based on the broad environmental
conditionsin which they arefound. Thisisakey dratification in identifying the range of
structura and compositiona characteristics that can be expected under natural conditionson a
given gte. Table 5-2 characterizes the relationship between series, environment or sub-series
environments, and plant associations found in the watershed.
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Thejoint FS'BLM plant association modding project does not extend dl the way through the
Willamette Valey. Asaresult, 28 percent of the watershed has no plant associations data
coverage. Thisunmodelled lower portion of the watershed is 86 percent agricultura/non-forest
and 14 percent forested lands. This forested portion has plant associations of Douglas-fir grading
into western hemlock as eevation increases.

Table 5-2 Crabtree Water shed Plant Association Series, Sub-Series, & Indicator Species.

Hr

cooler temperatures and persistent
snow packs shorten the growing
Season.

Sub-Series or Undergtory Indicator Species Groupsin
Series Environment Pant Associations
Douglasfir Low to mid-elevation on the driest vine maple; ninebark-dwarf Oregon
environments supporting forest; grape; dwarf Oregon grape-swordfern-
these stands can grade into ninebark; ninebark-whipple vine;
woodlands of Douglas-fir, Oregon ninebark- grass; snowberry
white oak and pines.
Western Warm & Moist - More moisture dwarf Oregon grape/oxalis, Oregon
Hemlock than the Douglas-fir or Grand-fir oxdis, swordfern; twinflower;
zones. Thisareaiswarm, moigt, samonberry-swordfern; foamflower;
productive; near riparian aress, toe | salmonberry-oxdis
dopes and up to mid dopes at low
elevations.
Western Well-drained, dry - Mid to upper dwarf Oregon grape; dwarf Oregon
Hemlock dopesin low eevations, grape-saa; rhododendron-dwarf
Oregon grape; rhododendron-sad;
rhododendron/twinflower; vanilla lesf;
dwarf Oregon grape/vanillalesf;
twinflower; rhododendron-Alaska
huckl eberry/dogwood bunchberry;
rhododendron/beargrass
Pacific Slver Mid to upper elevations where vine maple/coolwort foamflower;

Oregon oxdis; coolwort foamflower;
rhododendron-Alaska
huckleberry/dogwood bunchberry;
Alaska huckleberry/dogwood
bunchberry; big huckleberry/beadlily;
rhododendron-dwarf Oregon grape;
big huckleberry/beargrass,
rhododendron/beargrass

For the remainder of the watershed which is covered by the plant association modeling project,
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western hemlock is the most dominant series present, occurring on 83 percent of the watershed.
It occurs from low to mid elevation and up the mgor riparian areas. The western hemlock series
can be further differentiated with 70 percent of the series being in the warm, moist sub-series and
the other 30 percent in the drier, well-drained sub-series. The remaining 17 percent of the
watershed which is covered by the plant association modeling project, isin the Douglasfir series
(5 percent), the silver fir series (11 percent), or non-forest types (2 percent). The Douglasfir
series occurs primarily on the lower evation southern aspects while in the higher elevation 11
percent isin the Slver fir series (over about 3000 feet), where noble fir isacomponent. The Late
Successond Resarve (LSR) Land Use Allocation (LUA) is primarily within the Slver fir series
duetoitshigher devation. Noble fir sands are most frequent in the vicinity of Snow Pesk.

In addition, mixed hardwood stands conssting mostly of big leaf maple, red dder with some
Oregon white oak, Oregon ash and black cottonwood comprise a minor component at low
elevations and in riparian zones of larger order streams such as Crabtree Creek.

Seral Stages

Serd stage is an important component in describing the overdl structure of the vegetation and
patterns across the watershed. On federal lands, age class distribution has been categorized into
age class bands corresponding to vegetative serd stage development. On non-federa lands, the
WOODIP data yielded size classes which were correlated to serd stages. See Table 5-3, Serdl
Stage Definitions for Crabtree Watershed; Map 8, Sera Stages, and Figures 5-1, 5-2, & 5-3,
Serd Stage Amounts by Ownership.

Table 5-3 Seral Stage Definitionsfor Crabtree Water shed.

Seral Stage Age Class Sze Size Class

(Federal lands) Class
Open/Grass/Forb Oto10years 0 0
Open sapling/brush | 10to 40 years 1 lessthan 10 inches DBH
Closed Sapling 40to 80 years 2 11 to 20 inches DBH
Mature 80to 200 years 3 21to 30inchesDBH
Old-growth greater than 200 years | 4 greater than 30 inches DBH
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Serd Stage Acres
Old-growth 3,821
Mature 2,588
Closed Sapling 3,078
Open Sgpling/Brush 7,641
Early-Grass/Forb 288
Nonforest

Figure5-1. Seral Stagefor BLM

Owner ship.

Serd Stage Acres

Old-growth 3
Mature 4,269
Closed Sapling 22,762
Open Sapling/Brush 10,756
Early-Grass/Forb 9,839
Nonforest 34,376

Figure 5-2 Seral Stage for Non-Federal
Owner ship.
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Serd Stege Acres |
Closed Sapliry
Old-growth 3,819
Mature 6,852 Dpen Sapling Maiura
Clel Crowtn
Closad Sapling 25,844
Open Sapling/Brush 18,395
Ear'y_GragForb 10,122 EzrlylGrassFo
NcrHorest

Non-Forest

Figure 5-3 Seral Stagesfor All Lands.

Mature and old-growth forest are considered to be late successiond (late serd) habitat. Late
seral comprises about 11 percent of the watershed. Acres of late serd forest in the Crabtree
Watershed were further broken down by ownership and SWB. Seventy percent of the late seral
forest isin the North Fork Crabtree and Church Creek SWBs. Sixty percent of the late serdl
forest in the Crabtree Watershed ison BLM lands.

Serd stage amounts and digtribution were further analyzed on federd lands and categorized by
LUA. See Table 5-4, Sera Stage Acreage on Federal Lands by LUA. Late sera forests comprise
35 percent of the federal ownership in the watershed. Mogt of the late serdl forest islocated in
LSR. Fifty-four percent of the LSR isin late serd forest conditions compared with 34 percent in
Connectivity (CONN), and 19 percent in General Forest management Area (GFMA).
Approximately 21 percent of the federal ownership in the watershed is in old-growth forests

more than 200 years of age.
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Table5-4 Seral Stage Acreage on Federal Lands by LUA in the Crabtree Water shed.

Seral Stage GEMA % CONN % LSR %
Early/grassforb 146 2% 57 1% 85 1%
Open Sapling/brush 3,205 44% | 2,127 53% | 2,309 | 35%
Closed Sapling 2,412 34% 460 11% 206 3%
Mature Late 939 13% 367 9% 1,282 19%
Old-Growth Serdl 440 6% 1,018 25% 2,363 35%
Non-forest 66 1% 31 1% 494 %

Totds 7,209 4,061 6,738

Late Seral Habitat Quality

Late seral forest within each SWBs was caculated and further andyzed for edge effects and
fragmentation. Harvest patterns and natural disturbance in the past have created amosaic of serd
stages across the watershed. Where alate sera patch is surrounded by younger age classes, the
edges of the patch exhibit environmenta conditions that are different from the interior of the

patch. Asthe amount of open area and edge increases, habitat quality declines for species
associated with late serd forests and improves for species that are associated with edge and open
areas. The amount of interior late seral forest in relaion to the amount of totd late sera forest
gives someindication of the qudity of exiding late serd forest habitat and the influence of edge
effects.

Edge on exigting late serd forest was modded to determine the amount of interior late serd

forest and the influence of the edge effects. Asareault of thisanadyss, it was found that 21
percent of the late sera forests in the watershed are interior forests. The mgority of remaining
interior late seral forest, about 1,135 acres, isfound in the upper haf of the watershed on BLM
lands in the North Fork Crabtree SWB. The largest patches of interior late sera forest in the
lower hdf of the watershed are found in Church Creek SWB in the Church Creek, Hunter Creek,
and Hammond Camp areas. There are 860 acres of interior late sera forest in the Church Creek
SWB. Theremaining 140 acres of interior |ate seral forest habitat are scattered among the other
four SWBs. Road |ocations were mapped to estimate the effect of roads on exigting interior late
serd forest. Thisandydsindicates that the late serd forest in the Crabtree Watershed is further
fragmented due to edge effects created by existing roads, especidly in the Church Creek, North
Fork and South Fork Crabtree SWBSs.
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Overdl, the quality of late serd forest habitat in the Crabtree Watershed isimpaired by
fragmentation caused by past harvest activity, especialy in the Roaring River, Richardson Gap,
Beaver Creek, and South Fork Crabtree SWBs. The highest qudity late seral forests are located
on BLM landsin the North Fork Crabtree SWB in LSR and Church Creek SWB in CONN,;
however, they are further fragmented by roads.

L andscape Structure

The structure and pattern of vegetation or habitats within an ecosystem such as awatershed, can
be characterized in terms of patches, corridors, and a background matrix. The patterning of
patches, matrix, and corridors across the watershed strongly influences the ecological
characterigtics, processes, and energy flows (Diaz and Apostol 1992).

The term ‘matrix’ in landscape ecology is defined as the most connected portion of the
landscape, the vegetation type that exerts the most control over landscape function (Diaz and
Apostol 1992). Patches are definable vegetative types that differ in their habitat characteristics
from their surroundings. Patches vary in Size, shape, type, heterogeneity, and the vegetaive
types that surround them.

In the Richardson Gap and Beaver Creek SWBs which comprise the lower portion of the
watershed in the Willamette Valley, the matrix is non-forest, agricultura types with patches of
forestsin al serd stages, predominately in the upper eevations of both SWBs. In the Roaring
River, Church Creek and South Fork Crabtree SWBS, the predominate matrix is closed sapling
gtands averaging 50 years of age. Thereisasignificant secondary matrix of open sapling stands
in these SWBs.

Patches of early seral stage and some mature comprise the rest of the South Fork Crabtree and
Roaring River. Within the Church Creek SWB, there are patches of mature and old-growth
forests within the CONN block. The North Fork Crabtree SWB has a matrix that isa
combination of early open sapling stands, 20 years average age, in the northern portion and
closed sapling, 50 years average age, in the southern portion. In the upper end, mature and old-
growth forests comprise the predominate matrix surrounding Carolyn’s Crown Area of Critical
Environmenta Concern (ACEC). The serd stage digtribution in the watershed follows a generd
harvest pattern from lower to upper eevationsin the watershed over time.

Mature and old-growth forests comprise about 11 percent of dl ownershipsin the watershed.
Approximately 35 percent of the federd ownership in the watershed is in mature and old-growth
(late serdl) habitat. The mgority islocated in the upper end of the watershed in the North Fork
Crabtree SWB in LSR. Thereisadgnificant block of mature and old-growth forest in the
Church Creek SWB in the Church Creek, Hunter Creek and Hammond Camp areasin CONN.
See Map 8, Seral Stages.
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The drainages and their associated riparian/streamd de vegetation provide corridors for wildlife
movement. They flow from the eastern higher eevations through the watershed to the

Willamette Vdley Province to the west. The higher eevation ridge top areas connecting the

peaks of the watershed dso serve as flow corridors. The flow of the more mobile species of
wildlife isfrom higher evation to lower devation in the fal/winter and to higher evationin

the soring. This corresponds to a poorly defined east/west flow across the watershed, presumably
aong drainages and ridge tops. Vegetation in naturd corridors has been dtered over time dueto
fire, past harvest patterns, and roads.

The Mid-Willamette LSR Assessment (LSRA) discussed connectivity in alarger scale than this
watershed analysis. Connectivity can be described as the ability of alandscape to provide for
gpecies movement between refugia. Between LSR connectivity andyss showed that the
Crabtree Watershed is an important link between the Quartzville LSR to the east and the Thomas
Creek L SR to the north and west. However, connectivity of federa lands between the
Quartzville and Thomas Creek is disrupted by the scattered ownership pattern. To the north of
Thomas Creek are the North Santiam River Corridor, and the cities of Lyons, Mill City, and
Gates.

The LSR landsin the eastern portion of the Crabtree Watershed connect with the contiguous

L SR/wilderness network to the east, which includes the Quartzville Watershed. The Quartzville
Watershed, immediately to the east of Crabtree, is part of the predominant north-south

L SR/wilderness network which comprises the backbone of the Cascades Mountain Range. The
Cascade Crest is gpproximately 32 milesto the east of the Crabtree Watershed.

To the south of the Crabtree Watershed is Hamilton Creek, alow eevation watershed comprised
mostly of private landsin the foothills of the Cascades. To the south of Hamilton Creek and
Crabtree Watershed are the communities of Lebanon and Sweet Home and the South Santiam
River Corridor.

The western portion of the Crabtree Watershed and immediately to the west is the Willamette
Vdley floor. Connectivity is effectively cut off and the Willamette Vdley acts as an effective
barrier for many wildlife species. The Crabtree Watershed exhibits ecologica characterigtics of
the Cascades Mountain Range as well as remnant habitats characteristic of the Willamette
Valley, such as white oak savannah and grasdands.

Special Habitats

Specia habitats are usualy non-forest types such as meadows, wetlands, rock outcrops, cliffs,
and talusdopes. They gresetly contribute to the overdl biodiversity across the landscape and are
important for plants and wildlife. The Crabtree Watershed isrdatively rich in specia habitats.
Two significant specia habitat complexes are located in the Crabtree Watershed. They are the
Carolyn’s Crown/Shafer Creek/Crabtree ACEC and the Snow Peak Habitat Complex.
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Many other specid habitat features are found scattered throughout the Crabtree watershed.
Among them are Buzzard Butte, White Rock Fen ACEC, and the Richardson Gap area. See
Maps 19 and 23, Specia Management Aress.

The Carolyn’s Crown/Shafer Creek/Crabtree ACEC isa 1,222-acre biologicaly diverse habitat
complex with arich cultura and geologica higtory. The area conssts of a glaciated valey with
dreams, alake, avernd pond, and severd forest communities. Within the glaciated vdley is
Carolyn’s Crown, a cirque with steep, rocky sdewalls carved by glaciers. The basin has
provided protection from wildfires for centuries, so that the area now contains one of the oldest
communities of Douglasfir, western hemlock and western red cedar that is estimated to be 400
to 600 yearsold. Many diverse habitats are present within thisarea. The near climax, multi
gpecies forest has an abundance of the classic old-growth components, such as large trees, large
CWD and snags in various stages of decompasition, and amultilayered canopy with good
vertical stand structure. There are both lentic and |otic aquatic habitats including a deep lake,
shallow lake/wetland with springs, seeps, perennia and intermittent streams and associated
habitats. Natura forest openings such as wet meadows, dry meadows, dry grass hillsdes, Sitka
ader/brush patches, dliffs, crevices and talus dopes are dl present. There are dpine type
meadows in the vicinity of Crabtree Mountain on the divide with the Quartzville Watershed. The
presence of very old forests and the diverdty of habitats present in close proximity a an
elevation of 3000 to 4000 feet isunusua. The entire Carolyn’s Crown/Shafer Creek/Crabtree
ACEC islocated in the North Fork Crabtree SWB within LSR.

The Snow Peak Habitat Complex islocated on the northern edge of the Crabtree Watershed. The
complex includes Snow Pesk and the Anthus, Thomas Carin and Waldo Pesk. In the immediate
vicinity of the peaks are numerous dry meadows, rock outcrops, cliffs and talus dopes. At the
base of the peaks are topographic bowls within which are wetlands, wet meadows, brush patches
and alake. The divide between Thomas Creek and Crabtree Creek watersheds bisects this
ecosystem. Much of the Snow Peak Habitat Complex is within the Thomas Creek Watershed,
including the head of Ned Creek, Ella Creek, Indian Prairie and Eleanor Lake. There has been
more harvest activity on the north Sde in the past, and most of the complex in Thomas Creek is

in early sera stages. The mgjority of the late serd forest isin the Crabtree Watershed to the

south of Snow Peak on BLM lands. There are Sgnificant pecid habitats on the South sde of
Snow Peak, including wetlands, numerous rock outcrops and Snow Peak Meadows. Snow Peak
Meadowsis a series of natural openings and wetlands in topographic bowls at the base of Snow
Peak. Portions of the Snow Peak Habitat Complex arein LSR, and portions are in GFMA and
CONN, including Snow Pesk itsdlf.

Buzzard Butte islocated in the Church Creek SWB, mostly on BLM lands. This pesk risesto an
elevation of 1320 feet and is known as a turkey vulture soaring and gathering areaimmediately
adjacent to the Willamette Vdley floor. Within the habitat complex are dry hillside meadows
fringed with old-growth Douglas-fir and a hardwood component conssting of bigleaf maple and
Oregon white oak. Buzzard Butte is primarily in GFMA, with minor portions on adjacent non-
federd lands that have been recently harvested.
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The Richardson Gap areais located in the lower end of the watershed in the vicinity of

Richardson Gap, Franklin Butte and Rogers Mountain, mostly on private lands. Contained

within these areas are remnant Willamette Valey vegetation types, including grasdands and oak-
shrub types. Some native Willamette Valey bird species are known to occur here. The area has
been identified as a Grasdand Bird Conservation Area (BCA), according to the Conservation
Strategy for Landbirdsin Lowlands and Valleys of Western Oregon and Washington (American
Bird Conservancy, March 2000). The purpose of the BCA concept is to focus conservation

efforts on priority habitats and focal land bird species.

The White Rock Fen ACEC islocated in the minor drainages at the upper end of White Rock
Creek in the North Fork Crabtree SWB. The areaiis unique for its four sphagnum bogs which
were created from ancient mass-wadting. Hydrologicaly, there is no smilar configuration found
on the Sdem didtrict. Sphagnum ecosystems are uncommon and provide very specidized habitat
for uncommon plant and animal species. In addition, there are a number of wetlands, rock
outcrops, cliffs, and taus habitats in the surrounding White Rock area.

Standing Dead and Coar se Woody Debris (CWD)

Standing dead and down CWD provide essentid structure and functiona habitat conditions for
plant and animasin each serad age. CWD is an important pool of energy, carbon, and nutrients
in ecosystemns and has an impact on site productivity. Data from inventory plots and stand
exams were used to estimate the amount and condition of standing dead and down CWD across
the watershed. The inventory and stand exam data for the watershed show that there are very few
snagsin 75 percent of the open or closed sapling stands. The other 25 percent of these stands
have at least two snags per acre. Mature stands average amost eight snags per acre with 20
percent having no snags. Old-growth stands average 10 snags per acre and dl plots had snags.
Most of the mature and old-growth (late serd) Sands are in the LSR in the upper end of the
watershed. Thisindicatesthat thereis a shortage of sanding dead materid in the remainder of
the watershed, especidly in younger stands. In the lower portions of the watershed, standing
dead materia is scarce.

Estimates of the amount and condition of down CWD were compared to the Northwest Forest
Plan (NFP) standard of 240 linedl feet per acre of hard material more than 20 inches in diameter.
The amount and condition of down CWD follow asmilar pattern to standing dead materid, with
the good quality materid in the upper end and alack of high qudity materid in the lower

portions of the watershed. Mogt of the open sapling stands have down CWD |eft from previous
logging in the more advanced stages of decay, much of which is smdler diameter materid.
Twenty-six percent of the plots had no down CWD. In the closed sapling stands, 75 percent
meet the NFP standard.
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Another method of measuring down CWD isto measure percent of the ground covered by down
wood. The standard of 240 linedl feet trandates to approximately 0.8 percent. For the late seral
stands in the watershed, the percent cover is between 2.3 and 2.6 percent. The recommendation
inthe LSRA trandatesto 10-15 percent ground cover of dl diameters and speciesin the LSR.
Since mogt of the late serd stands are in the LSR, they would fal below this recommendetion, as
would be the younger and mid-seral standsin LSR.

Overdl, there is not enough large, harder materia as either snags or down CWD that will persst
in the long term, especidly in the lower end of the watershed and in younger sands. Late serd
gandsin the LSR will no longer be mortdity sdvaged and closed forest sands will not be
thinned without leaving a CWD component that meets the guiddines established in the LSRA.
The LSRA guiddines will aso be gpplied to treetments within Riparian Reserves.  This materid
will beimportant for nutrient capita and future habitat for cavity and CWD dwelling wildlife
Species.

Roads and Transportation

The existence of roads have obvious physicd effects on the ecosystem. The land areataken upin
roads does not contribute to forested habitats. Run off from roads causes changesin water
qudity that effect aguatic and semi-aguatic vegetation and wildlife. The existence of roads

causes edge effects and microclimate changes that affect plant communities and wildlife. In
addition, open roads and road maintenance activities cause disturbance effects resulting from
increased traffic and human intruson. Roads aso facilitate the spread of noxious weeds and
exotic species. Roads in the watershed were mapped and are shown on Map 10, Transportation.
Tota miles of road and road densities across the Crabtree Watershed were caculated by SWB
and ownership. See Table 5-5, Road Densities by SWB and Ownership in the Crabtree
Watershed.

Table5-5 Road Densities (miles/square mile) by SWB and Ownership in Crabtree
Water shed.

SWB Federal (BLM) | Non-Federal Totals

Beaver Creek 3.40 241 248
Church Creek 5.12 4.74 4.83
North Fork Crabtree 4.39 6.09 5.22
Richardson Gap 5.22 2.63 2.72
Roaring River 4.87 4.17 4.36
South Fork Crabtree 7.04 5.52 5.62

Totals 4.68 3.68 3.86
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There are gpproximately 603 miles of road on dl ownerships within the watershed, and the
average tota road dengity is estimated at about four miles per square mile. The highest road
densities are more than five miles per square mile and occur in the South Fork and North Fork
Crabtree SWBs. Church Creek and Roaring River SWBs have moderately high road dengities of
between four and five miles per square mile.

Of the 603 road milesin the watershed, 130 miles are on federd lands (22%). Road densitieson
federd lands are estimated to be about five miles per square mile, which ishigh. Road densities
on federal lands are highest in the South Fork Crabtree, Richardson Gap, and Church Creek
SWBs (more than 5 miles per square mile). North Fork Crabtree Creek and Roaring River
SWBs have road densities between four and five miles per square mile. Road densities on
federa lands are lowest in Beaver Creek SWB.

Special Status/Special Attention Species

Plants

There are four known populations of BLM specid status plant species popul ations and numerous
known survey and manage species stes in the Crabtree Watershed. Based on aliterature review
of the habitat requirements of the Specid Status Species (SSS) known to occur in the province, a
list of potential species has been identified for the Crabtree Watershed and its specid habitats
(Appendix B-1). Thislist includes Federal Endangered, Federal Threatened, Federal Proposed
Threatened, and Bureau Sendtive species. Included in Appendix B-2 isalist of Survey and
Manage Species known or suspected to occur in the Cascades Resource Area. It isbased on
Table C-3 of the Sandards and Guidelines for Management of Habitat for Late-Successional
and Old-Growth Forest Related Species Within the Range of the Northern Spotted Owil.

Cimicifuga elata, tal bugbane, is a Species of Concern found in forested areas in western
Oregon, Washington, and British Columbia. More than one hundred popul ations are documented
in Oregon. Cimicifuga elata is atemperate forest herb found in forest ggpsin moist steswith
well-drained soils. C. elata occursin smdl populations a moderate to low devations. Although
populations are found within coniferous forests, deciduous tree species are nearly dways present
in the loca overstory. Two populations of Cimicifuga elata are known to occur in the Crabtree
Watershed, one growing within a Riparian Reserve and the other near aroad.

Huperza occidentalis, fir clubmoss, is an assessment species. Fir clubmoss grows on a variety of
subgtrates from rocks to rotten logs in humid aress on the west dopes of the northern Cascadesin
Oregon, northern Idaho, and northwestern Montana. There are two documented sSites of Huperzia
occidentalis in the Crabtree Watershed, oneisin the LSR, and both are in riparian aress.
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Sdalcea campestris, meadow Sdalces, isatracking species. It was once avery common native
grasdand wildflower found in the Willamette Vdley that is now limited to fence-rows, roadsdes,
and ditches. Thisplant is very susceptible to roadside spraying. There is one documented Site of
Sdalcea campestrisin the lower Crabtree Watershed adong aroad.

Bridgeoporus (= Oxyporous) nobilissimus, the noble fir polypore fungus, is a Bureau Sengtive
Species and an SEIS Specid Attention Species. It has been found in over nine other locationsin
the region ranging from the Olympic Peninsula south to the Crabtree Watershed. Thislong lived
butt rot fungus grows on the roots and bases of old-growth noble fir and Pacific slver fir trees,
snags and sumps. Little dse is known about the habitat requirements and life history of this
gpecies. A management area of 600 acres of BLM land has been defined around the population
in the Thomas Creek Watershed to the north of Crabtree Watershed. One Siteisaong theridge
between Thomas Creek and Crabtree and another recent site in the Crabtree Watershed was
found during asurvey of apotentia timber sde. The sde has been dropped to dlow time for
further surveysin the area and management recommendations for the site.

Noxious weeds and exotic species may threaten native plant communities and wetlands, replace
forage for wildlife, create fire hazards, reduce recreationa enjoyment, compete with crops, and
poison livestock. Noxious weeds usudly do not become established in native plant communities
in western Oregon until there is disturbance. Some weed species become established after a
disturbance and may become tenacious.

Noxious weeds spread primarily aong roads, through the spreading of infested gravel, and
through other ground-disturbing actives such as the yarding of timber.

There are no known sites of Priority 1 (potentid new invaders) noxious weed speciesin the
Crabtree Watershed. There are afew known meadow knapweed and spotted knapweed sites and
a Japanese knotweed site in the watershed. All three species are Priority 11 noxious weed
(eradication of new invaders) species. Priority species definitions are discussed in the Salem
District 1992-1997 Noxious Weed Control Program Environmental Assessment.

There are severd known occurrences of the Priority 111 noxious weeds (established infestations)
such as Canadian thistle, St. Johnswort, tansy ragwort, and Scotch broom in the Crabtree
Watershed. Established infestations are widespread throughout the landscape. Additiona
Priority 111 species populations are expected to be found in the andysis area.

Biologicd control agents have been released to contain infestations throughout the state for
Priority 111 species and to prevent further spread. Biologica control agents will reduce, but not
eradicate, noxious weed populations. Increased miles of roads and disturbed ground will
increase the suitable habitats for noxious weeds.
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Besides noxious weeds, severd exotic species exist in the watershed. Although these species are
not classified as noxious, they compete with the native vegetation and often have negetive
ecologica impacts. In areas where the soil has been disturbed, such as road cuts, grave pits, and
clearcuts, exotic species such as Oxeye daisy and Himaayan blackberry are common. Nonnative
gpecies are found in dmost every type of habitat throughout western Oregon.

Animals

As part of the andys's, the occurrence of wildlife speciesin the Crabtree Watershed was
andyzed. A lig of vertebrate wildlife species was compiled using BLM wildlife databases, the
Oregon Natura Heritage Program (ONHP) Database, and various wildlife field guides and texts
aong with knowledge of the habitats present gained through air photo interpretation, GIS
information, and field reconnaissance. The resulting list isincluded in Appendix C-1. The
resulting list of wildlife species was then cross referenced with Rare, Threatened and
Endangered Species of Oregon (ONHP, March, 1998) and Sdem Didtrict's sendtive species list
to determine federd, state, and Bureau status of each species with status. The resulting list of
gpecid datus species which are known or highly likely to occur in the Crabtree Watershed and
their habitat preferencesisincluded in Appendix C-3. Thislist includes 2 federally threatened,
10 Bureau Sensitive species, 3 Bureau Assessment species, and 22 Bureau Tracking species. In
addition, there are three Survey and Manage mollusk species, four Survey and
Manage/Protection Buffer bat species and the red tree vole that are documented or highly likely
to occur in the Crabtree Watershed.

Little is known about the occurrence of specid status invertebrate speciesin the Crabtree
Watershed. A list of suspected or possible specid statusinvertebrate species that could occur in
the watershed isincluded in Appendix C-2. One species, the Oregon giant earthworm, isa
Bureau Sengtive species. It is associated with uncultivated soils a low devationsin the
Willamette Vdley. Itisnot known if the speciesisfound in the Crabtree Watershed.

There are three Survey and Manage Strategy one and two mollusk species that are documented to
occur in the Crabtree Watershed. The Oregon megomphix (Megomphix hemphilli), a Survey and
Manage Bureau Sendtive species, isfound in moist conifer/hardwood forests with biglesf maple

in asociation with duff and leef litter at low to mid devations. Surveys that have been

conducted for this species indicate that the Oregon Megomphix is common aong the interface
between the Willamette VValley and the Western Oregon Cascades. Much of the Crabtree
Watershed islocated in this transition zone between the two physiographic provinces. The

Oregon Megomphix has been found in the Church Creek SWB.
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There are two tail-dropper dugs which are Survey and Manage Strategy speciesthat are
documented to occur in the Crabtree Watershed. The blue-gray tail dropper (Prophysaon
coeruleum) and the papillose tail dropper (Prophysaon dubium), occur in conifer/hardwood
forests in association with ferns, mosses, duff and litter at low to mid devations. Preiminary
surveys indicate that papillose tail droppers are locally common to abundant in watersheds south
of the Little North Santiam. The blue-gray tail dropper is more common in the watersheds to the
north of the North Santiam River.

The harlequin duck, a Bureau Sendtive species, has been observed on Crabtree Creek in the padt,
but breeding satus is unknown. It is found on swift flowing mountain rivers and larger streams
whereit breeds and in rocky coastdl areas during the winter. Breeding populations occur in the
Quartzville Watershed immediately to the east, and the North Santiam to the Northeast of the
Crabtree Watershed.

The goshawk, a Bureau Senditive species, has been observed in the Crabtree Watershed, but
breeding status is unknown. The goshawk prefers late serd forests generaly at higher eevations,
such asthe higher elevation LSR in North Fork Crabtree,

The golden eagle is known to occur in the Crabtree Watershed, but breeding status is unknown.
They are known to occur in the vicinity of Snow Peak during the nesting season. The closest
known nest steisto the north of Harry Mountain in the Thomas Creek Watershed.

The peregrine facon, aformer endangered species, is considered to be a Bureau Sendtive
gpecies. The peregrine facon is highly likely to occur as amigrant and winter visitor and could
occur as anesting species in the Crabtree Watershed (Pagel, pers. comm.). Suitable cliff habitat
for nesting is present in the North Fork Crabtree SWB on BLM landsin LSR, especidly inthe
vicinity of Crabtree Mountain. The closest known nest Steis five miles to the southeast in the
Quartzville Watershed. There are no large bodies of water in the watershed, however, prey is
available in the form of avian species such as the band-tailed pigeon and passerine birds.

A fairly large portion of the Crabtree Watershed is within the Willamette Vdley Physiograhic
Province. A number of bird species that are consdered to be Willamette VVdley habitat

specidists are known or are sugpected to occur in the watershed. These species include the
yellow-breasted Chat, grasshopper sparrow, vesper sparrow, and western meadowlark. They
prefer native Willamette Vdley habitats such as grasdands and riparian areas dong larger

sreams and rivers. According to the Conservation Strategy for Landbirds in Lowlands and
Valleys of Western Oregon and Washington (American Bird Conservancy, March 2000), a Bird
Congsarvation Area (BCA) has been identified in the lower Crabtree Watershed in the vicinity of
Richardson Gap to target these pecies for conservation efforts.

The common nighthawk is known to occur from the valey floor to higher evation clearcuts.

Breeding populations in the Willamette Valley are of concern, however, this species has been
known to breed in the Cascades a rather high elevationsin early seral and open aress.
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The purple martin, Lewis woodpecker, and the western bluebird are species native to the
Willamette Vdley which need cavities and standing dead/cull materid for nesting. Dueto the
scarcity of thistype of materid and competition with nonnative starlings and house sparrows,
these speciesarerare. The Lewis woodpecker, which was formerly a summer resdent, is
known only as awinter vistor and trangent today. The purple martin and western bluebird do
utilize artificid nest boxes. The western bluebird aso occurs a higher devationsin the
Cascades as a breeding species.

The red tree vole, a Survey and Manage strategy one and two species, has been documented to
occur in the Church Creek SWB, and is highly likely to occur elsewhere in the Crabtree
Watershed. Thisarbored voleisfound in mid to late serd forests with closed canopies. Thered
tree vole is consdered to be a late serd associate and there is suitable habitat present in al
SWBSs, primarily below 3500 feet elevation. Red tree vole habitat in the Crabtree Watershed was
analyzed according to serd stage, stand conditions and elevation. The Crabtree Watershed is 18
percent federal ownership, of which 52 percent is suitable habitat for the red tree vole. The
majority of red tree vole habitat occursin the Church Creek and North Fork Crabtree SWBs.

The long-eared myatis, long-legged myotis, slver haired bat, and Townsend' s big-eared bat are
Survey and Manage/buffer speciesthat are suspected to occur in the watershed. They are species
which have been identified asin need of additiona protection in the NFP. They are associated
with diff/crevice and cave habitats and some are known to utilize stlanding dead/cull components
inforest stands. In addition, the Townsend' s big-eared bat is known to use buildings and
abandoned mines. They forage in avariety of habitats, especidly riparian aress.

Threatened and Endangered Species

Threatened and endangered species habitat was andyzed separately in the watershed analysis
process. There are no endangered species known or suspected to occur in the Crabtree
Watershed. There are two federdly threatened species which have been documented to occur in
the watershed. The bald eagle has been documented in the lower end of the watershed. The
northern spotted owl has been documented to occur in the mid to upper end of the watershed.

The Canadian lynx was recently listed as a threatened species. The Canadian lynx is not likely to
occur in the Crabtree Watershed. Habitat for lynx in the Sdem Didtrict was recently anayzed
based on criteria set forth by the Lynx Scientific Team. Asaresult of this andyss, the Crabtree
Watershed does not have potentid or existing suitable habitat for lynx. The Crabtree Watershed
was found to be 17 mileswest of the nearest Lynx Habitat Units (LHU) on adjacent Forest
Service lands to the east.

Bald Eagle

There is one known bald eagle nest Site near the lower end of the Crabtree Watershed. The nest
tree itsdlf isjust outside the watershed, however, the bald eagles are known to utilize Crabtree
Creek in the lower end upstream as far as Church Creek and Roaring River SWBs.

Bad eagles have large home ranges and are known to move long distances. They are present as

Ch.5Pg. 17



migrants in the Crabtree Watershed as well (Isaacs, pers. comm.). There are no bad eagle
concentrations or winter roosts in the Crabtree Watershed. Wintering birds are thought to be the
locd birdsthat nest in the vicinity. Thereis suitable bad eagle nesting habitat on BLM landsin
the vicinity of Crabtree Creek in the Church Creek SWB. In addition, bald eagles have been
observed roogting on Round Mountain, on the southeast edge of the watershed. 1t is unknown if
these birds are the Crabtree birds, or the birds that nest on Foster/Green Peter reservoirs to the
southeast.

Northern Spotted Owl

The overal habitat conditions for northern spotted owls was andyzed across the entire
watershed. Age classes and forest types were classified as suitable for nesting, foraging,
dispersa or non-suitable habitat for the spotted owl. Non-suitable habitat was further classified
as either cgpable or non-cgpable of becoming suitable habitat over time. The Willamette Valley
portion of the watershed was analyzed separately and found to be non-viable for the spotted owl
due to a high percentage of non-capable habitat (80%). The Willamette Vdley Physographic
Province is not considered to be within the normal range of the spotted owl. Habitat acresin the
Willamette Vdley portion of the watershed were removed from the totals, and the remaining
portion of the watershed that is within the Western Oregon Cascades Phys ographic Province was
anadyzed separately. The results are displayed in Table 5-6, Spotted Owl Habitat by Ownership
in the Cascades Province of the Crabtree Watershed; and on Map 9, Spotted Owl Habitat.

Table5-6 Spotted Owl Habitat by Owner ship in the Cascades Physiographic Province of
the Crabtree Watershed

Spotted Owl Habitat Federal Non-Feder al TOTAL

Class Acres % Acres % Acres %

Nesting Suitable 4,430 25% 6 0% 4436 | 7.2%
Foraging Habitat 1,927 | 11% 3,867 % 5794 | 9.4%
Dispersal 3,079 17% 21,126 48% 24,205 | 39.4%
Capable 7,628 43% 15,371 35% 22,999 | 37.4%
Non-capable 668 4% 3,361 8% 4,029 | 6.6%
TOTALS 17,732 | 100% 43,731 | 100% 61,463 | 100%

Approximately 17 percent of the Cascades portion of the watershed is considered suitable habitat
for nesting and/or foraging (suitable), 56 percent is functiona as dispersa and 44 percent is non-
habitat. Of the non-suitable habitat, 85 percent is cgpable of becoming suitable habitat over time.
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The only portion of the Crabtree Watershed that was found to be viable for nesting spotted owls
was the upper portion of North Fork Crabtree SWB on BLM landsin LSR. The North Fork
Crabtree SWB and the Church Creek SWB were found to be margind to limiting for nesting
gpotted owls. The Beaver Creek, Richardson Gap, Roaring River, and South Fork Crabtree
SWBswere found to be non-viable for nesting spotted owls.

Spotted owl habitat on federa lands in the Cascades portion of the Crabtree Watershed was
further analyzed and categorized by LUA. See Table 5-7, Spotted Owl Habitat on Federal Lands
in the Cascades Phys ographic Province of the Crabtree Watershed by LUA.

Table5-7 Spotted Owl Habitat on Federal Landsin the Cascades Physiographic Province
of the Crabtree Watershed by LUA.

Spotted Owl GFMA | % CONN | % LSR %
Habitat Class
Nesting 560 | 8% 1,018 25 3,030 45
% %
Foraging 765 | 11% 369 | 9% 615| 9%
Dispersal 2,412 | 30% 459 11 206 | 3%
%
Capable 3,130 | 50% 2,144 53 2,353 35
% %
Non-Capable 63| 1% 70 2% 535 | 8%
Totals 6,930 4,060 6,738

Approximately 35 percent of federal lands in the watershed are considered to be suitable habitat,
52 percent isfunctiond as dispersd and 47 percent is non-suitable habitat. Of the non-suitable
habitat present on federd lands, 92 percent is capable of becoming suitable habitat over time.
The amount of suitable habitat is 19 percent in GFMA, 34 percent in CONN, and 54 percent in
LSR.

The Cascades portion of the watershed is viable for dispersa of spotted owls. The Crabtree
Watershed provides for dispersal to/from the Quartzville Watershed to the east. The Quartzville
LSR (RO213) and Middle Santiam Wilderness complex is about 92,400 acresin size and spans
four mgjor watersheds from Crabtree on the west, through Quartzville, into the North Santiam to
the north toward Detroit Reservoir and south and esst into the Middle Santiam wetershed. This
very largereserveis anintegra and important link in the predominant north-south

L SR/wilderness network where the mgority of dispersal between known spotted owl Stesin the
Cascades Range takes place. Approximately five percent of the Quartzville LSR islocated in the
Crabtree Watershed, mostly in the upper end of the North Fork Crabtree SWB. The mgority of
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the Crabtree Watershed conssts of BLM and private lands, and is located just outside, to the
west of this mgjor L SR/wilderness network in the Cascades Mountain Range.
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In the LSR Assessment, between L SR connectivity analys's showed that the Crabtree Watershed
isnot only an important link between the Quartzville LSR to the esst, but also to the Thomas
Creek L SR to the north and west. However, connectivity of federa lands between the
Quartzville and Thomas Creek LSR is disrupted by the scattered ownership pattern. To the north
of Thomas Creek is the North Santiam River Corridor, and the cities of Lyons, Mill City, and
Gates. To the north about 10 miles across the North Santiam River Corridor isthe Little North
Santiam Watershed.

To the south of the Crabtree Watershed is Hamilton Creek, alow eevation watershed comprised
mogtly of private lands in the foothills of the Cascades. To the south of Hamilton Creek and
Crabtree are the communities of Lebanon and Sweet Home and the South Santiam River
Corridor, which acts as a barrier to spotted owl movement to the south.

The western portion of the Crabtree Watershed including the mgority of the Richardson Gap and
Beaver Creek SWBs, and immediately to the west isthe Willamette Vdley floor. Spotted owl
dispersd is cut off and the Willamette Vdley acts as an effective barrier to movement west of the
watershed.

Spotted owl dispersal out of the Crabtree Watershed is limited by the scattered federa ownership
and the North Santaim River Corridor to the north, the South Santiam River Corridor to the south
and the Willamette Vdley on thewest. The most sgnificant landsin the watershed for spotted
owl movement are the BLM lands in the North Fork Crabtree SWB. These lands are directly
connected to the large L SR/wilderness network to the east of the watershed where the mgority of
digpersal between known spotted owl Sitesin the Cascades Range takes place. Most of the BLM
lands in the North Fork Crabtree SWB are designated as Critical Habitat for the spotted owl in
Critical Habitat Unit OR-14, which includes the federd lands in the Quartzville Watershed.

There are 6,830 acres of Critical Habitat in the Crabtree Watershed, dmost al of it within the
North Fork Crabtree SWB. Approximately 87 percent (5,966 acres) isin LSR and 13 percent
(864 acres) isinthe matrix LUAs.  Approximately 84 percent of the Critical Habitat in the
matrix isin GFMA and 14 percent isin CONN. In addition, there are 755 acres designated as
LSR inthe vicinity of Snow Pesk that are not designated as Critical Habitat. See Table 5-8,
Spotted Owl Critical Habitat by SWB in the Crabtree Watershed; and Map 9, Spotted Owl
Habitat.

Critica Habitat was further andyzed for suitability and dispersal capabilities both insde LSR
and on adjacent matrix lands outside of LSRs. The amount and condition of suitable and
dispersa habitat in LSR Critica Habitat was found to be considerably better than in adjacent
matrix Critical Habitat. Critica Habitat within the LSR was found to be viable for both nesting
and dispersd of spotted owls. However, Critical Habitat in the matrix was found to be limiting
for nesting and dispersal of spotted owls. See Table 5-9, Spotted Owl Critical Habitat on LSR
and adjacent Matrix lands.
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Table5-8 Spotted Owl Critical Habitat by SWB in the Crabtree Water shed.

Sub-Water shed Critical Critical Total Critical LSR notin
Basin Habitat Habitat Habitat Critical
(SWB) Acresin LSR Acresin Acres (%) Habitat

(%) Matrix (%)

Beaver Creek 0 (0%) 0 (0%) 0 (0%) 0
Church Creek 0 (0%) 0 (0%) 0 (0%) 230
North Fork 5,743 (87%) 864(13%) 6,607(97%) 525
Crabtree
Richardson Gap 0 (0%) 0 (0%) 0 (0%) 0
Roaring River 0 (0%) 0 (0%) 0 (0%) 0
South Fork 223(100%) 0 (0%) 223 (3%) 0
Crabtree

TOTALS| 5,966 (87.3%) 864 (12.7%) 6,830 (100%) 755

Table59 Spotted Owl Critical Habitat in LSR and Adjacent Matrix Landsin the

Crabtree Water shed.
Spotted Owl Critical Habitat in Critical Habitat in Critical Habitat
Habitat Class LSR Matrix totals

Acres % Acres % Acres %
Nesting 2,967 50% 188 22% 3,155 46%
Foraging 34 1% 0 0% 34 1%
Dispersal 188 3% 124 14% 312 5%
Capable 2,278 38% 534 62% 2,812 41%
Non-capable 499 8% 18 2% 517 7%
TOTALS 5,966 100% 864 100% 6,830 100%
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Once the overdl habitat conditions were andyzed across the watershed, each individud known
gpotted owl ste (KOS) was andyzed. The KOS is established by buffering the site center with
the provincid home range radius for the spotted owl. The provincid home range radius for the
Western Oregon Cascades provinceis 1.2 miles. Once the KOSs were established, the habitat
within each was classified as elther suitable, dispersd, or non-suitable habitat for the spotted owl.
The results were used to estimate viability of each site. A KOS that has an intact 70 to 100-acre
core areg, and the equivaent of over 40 percent suitable habitat within its provincia home range
radius is considered to be viable.

There are seven spotted owl ste centers located in the watershed. Four of these seven arein LSR
and the other three are in matrix. Two of the three located in matrix have an unmapped LSR
(core area) associated with them. Of the seven KOSs with Site centers in the watershed, three
were found to be viable. These three Sites are located in the North Fork Crabtree SWB on BLM
landsin LSR. Of the other four Sites, three are considered to be non-viable and one site, located
in the Church Creek SWB, is limiting, but occupancy and reproduction appears to be stable.

In addition, there are seven spotted owl Site centers located just outside of the watershed. Dueto
their location, surrounding topography, and past harvest patterns, the Crabtree Watershed does
not contribute sgnificant habitat to these Stes. Four of these Stes are located in the Quartzville
Watershed to the east, where connectivity between the mgjor L SR/wilderness network is more
important. Two of the other three are located to the north in the Thomas Creek Watershed and
oneisto the south in Hamilton Creek Watershed.

Barred owls compete directly with spotted owls for territory and to alesser extent prey. They are
more aggressive than spotted owls and broader in their habitat requirements. The number of
barred owl sghtingsin the watershed has increased greetly in recent years. They have been
documented as nesting in the lower end of the Crabtree Watershed. Barred owls have been
observed in the Richardson Gap, Roaring River, Church Creek, and Beaver Creek SWBs. There
are no known sightings in the upper end of the watershed in North Fork or South Fork Crabtree
SWBs.

Current acres of federd suitable, dispersd, capable habitat, and number/condition of KOSsin the
Crabtree Watershed were calculated and the results are shown in Table 5-10.
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Table5-10 Current Statusof the Spotted Owl and Its Habitat Within Crabtree Water shed

Totalin Total in LSR (%) Total notin LSR (%)
WA
Acreagewithin Boundary 100,022 6,738 (7%) 93,284 (93%)
Acreage of Federal 18,008 6,738 (37%) 11,270 (63%)
Federal Suitable Spotted 6,411 3,645 (57%) 2,766 (43%)
Owl Habitat
Federal Dispersal Plus 9,488 3,851 (41%) 5,637 (59%)
Spotted Owl Habitat
Federal CapablePlus 17,333 6,204 (36%) 11,129 (64%)
Spotted Owl Habitat
Federal Critical Habitat 6,830 5,966 (87%) 864 (13%)
(% suitable habitat) Total in WA Total Protected Total Unprotected
(inLSR) (inLSR)
Spotted owl sites (>40%) 3 3 0
Spotted owl sites (20-40%) 1 0 1
Spotted owl sites (<20%) 3 1 2
Total Spotted Owl Sites 7 4 3
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Aquatic
Hydrology and Water Quality

The Crabtree Watershed contains gpproximately 100,022 acres or 156 square miles of forest and
agricultural land on the west dope of the Oregon Cascade Mountains. The watershed is
contained within the larger South Santiam sub-basin covering 1,061 square miles, which in turn
flowsinto the 11,100 square mile Willamette River Basn; the largest river basinin Oregon. A
large percentage of the state’ s population and major cities are located in the Willamette River
Basin including Portland, Sdem, and Eugene. The United States Geologic Survey (USGS) has
divided the Willamette River Baan into hydrologic units and assgned each a hydrologic unit

code. The Crabtree Creek watershed andysisis synonymous with the Crabtree Creek 5" fidd
hydrologic unit (1709000602). The 5" field boundary extends from the mouth of Crabtree
Creek upstream to the headwaters. Crabtree Creek Watershed has been sub-divided into six
SWBSs, dso known as 6" field watersheds. See Map 5, Sub-Watershed Basins. SWB names and
acreages are listed in Table5-1 in the Introduction to Chapter 5.

Total miles of streams were calculated and stream densities across the Crabtree Watershed were
mapped by SWB. See Maps 11 and 12, Stream Order and Stream Flow. There are
approximately 926 miles of stream in the watershed andlyssarea. Stream densities by SWBs are
shownin Table 5-11. The SWB dream dengties vary from 7.2 miles per square mile in North
Fork Crabtreeto 4.9 miles per square mile in Beaver Creek. Analysis areas further upstream in
the watershed exhibit higher stream densities than andysis areas nearest the mouth. Figure 5-4
displays the differences between andlyss areas and identifies the higher eevation North Fork and
South Fork Crabtree SWBs as the highest in stream dendity, Roaring River, and Church Creek
SWBs as about average, and the lower eevation Richardson Gap and Beaver Creek SWBs as
below average. In addition to naturd streams, there are approximately 31.5 miles of diversion
ditch in the watershed. The diversions are used to support irrigation, and severd transfer water
across sub-watershed boundaries. Stream dengties and road densitiesinteract. The higher the
stream density, the greater the potentia for road impactsto streams.  Sub-watersheds with higher
stream dengities often have greater topographic relief, which can affect erosion processes.
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Table5-11 Crabtree Creek Stream Densities by Sub-Water shed Basin.

Sub-Water shed (6" Field) Stream Densities (mi./sg.mi.)

North Fork Crabtree 7.2
South Fork Crabtree 6.7
Church Creek 6.2
Roaring River 5.8
Richardson Gap 5.6
Beaver Creek 4.9
Watershed Average 59

Crabtree Creek Watershed |
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Figure 5-4: Stream Density by Sub-Water shed
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Stream flow

The watershed analys's area exhibits high winter flows and low summer flowstypica of the
Cascade Range drainages, with gpproximately 73 percent of the flow occurring November
through March. Approximately 65 percent of annual precipitation is also received during this
period (See Figure 5-5).

Crabtree Sub-Watershed Discharge and Precipitation
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Figure5-5 Discharge and Precipitation.

No mgor dams or reservoirs exist in the watershed andlysis area, and most of the summer flow is
derived from groundwater.

Annud stream hydrographs from the USGS stream gaging station number 14188700, Crabtree
Creek near Crabtree, Oregon were used to andyze stream discharge in the watershed. In ayear
of average precipitation, the groundwater recharge due to storms occurs between early October
and the end of April, and stream flow is regulated predominantly by precipitation. From May
through September, groundwater discharge occurs and is the main component of stream flow
avalable for runoff.
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Water Rightsand Minimum Instream Flows

All waters within Oregon are publicly owned and controlled by the state, in accordance with date
laws. With few exceptions, a permit from Oregon Water Resources Department (WRD) must be
obtained to clam rights to surface waters. Thisincludes the instream uses and diversions of
water. State laws recognize prior gppropriation as the basis for water right alocation, and during
periods of water shortage, the permittee with the oldest water right has priority over junior

cdams. Inaddition, awater right can be atached to the land where the permit was established,
and transferred to subsequent owners. Table 5-12 contains a summary of permitted water
withdrawals or diversons for the Crabtree Watershed Analysis from the Oregon State Water
Rights Information System (WRIS).

Table5-12 Water Rights Summary for the Crabtree Creek Analysis Water shed

Domestic Irrigation Power Industrial Municipal Fish/wildl. Misc.
CFS 0.1 125 65 2 0 26 1
AFT 0 62 5 0 0 38 48

CFS: Cubic Feet Per Second
AFT: Acre Feet

Totals are for permitted withdrawals or current maximum allowed usage, and do not necessarily reflect actual
use. ODFW instream water rights are not included in this summary.
From: Oregon Water Resources Department, Water Rights Information System.

Minimum stream flows were converted to instream water rightsin Crabtree Creek in 1983 to
protect aquetic life and for pollution abatement. However, the rights themsaves are not a
guarantee that sufficient flows will be available within the protected sections. Consumptive

water rights pre-dating the instream rights and extreme low flow periods may prevent the desired
flows from being achieved during some periods. Table 5-13 provides an example of the potentia
for insufficient flows during the summer and fal low flows a the mouth of Crabtree Creek, from
the South Santiam Watershed Assessment 2000 data. An 80 percent exceedence flow value was
used for the andlys's, which means in a given month the average discharge will be higher than the
exceedence value eight years out of ten, and lower than the exceedence vaue two years out of
ten.

Table5-13 Low Flow Water Availability in Crabtree Creek at 80 Per cent Exceedence.

Percent of streamflow appropriated for Consumptive use

Jdun NT| Aug Sept Oct
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Crabtree Creek at Mouth 14 52 61 28 2

July and August have the greatest potentid for conflict between consumptive uses and instream
water needs with 52 and 61 percent of water allocated to consumptive uses respectively at an 80
percent exceedence flow.

Water Quality

Protection and enhancement of water qudity in the Willamette River Basin was identified by
Oregon Department of Environmental Qudity (ODEQ) as one of the most critical long range
environmental issues facing the state (Tetra Tech 1993). Pollutants are generdly divided into
two sources. Point sources which come from an identifiable source, such as afactory or sewage
trestment plant, and non-point source pollutants such as soil erosion or pollutantsin precipitation
runoff, which are not as eadly traceable. Point sources of water pollution are closely monitored
by the ODEQ), and contribute significantly less pollution to Oregon rivers than in the past. Non-
point sources, such as road and agricultura runoff are harder to regulate because of the difficulty
in determining accurately the amounts as sources of pollutants entering the stream. Most of the
non-point pollution in the Willamette River Basin occurs in the winter and spring when heavy
rains wash pollutantsinto rivers (Tetra Tech 1995). Due to the lack of industry within the
Crabtree Creek Watershed, non-point sources are the main sources of pollution.

The ODEQ has divided Oregon into 19 river basins and developed water quality criteriafor each.
Streams that do not meset these criteriamay be listed as water qudity limited. The criteria
encompass physica and chemicd characterigticsincluding: pH, water temperature, dissolved
oxygen, feca coliforms, turbidity, and other parameters. See Table 5-14, below.

Table5-14 Selected Water Quality Criteria For Crabtree Water shed.

pH 6.5t08.5

Water temperature Fish rearing: 64 degreesF. or less
Dissolved oxygen > 90% saturation

Fecd coliform < 200 per 100ml.

Turbidity <10 % increase

In the ODEQ publication, 1988 Oregon Assessment of Non-point Sources of Water Pollution
(ODEQ 1988), also known asthe 319 Report, surface waters are listed where problems were
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thought to occur using existing data or by observation. The publication lists Crabtree Creek
water qudity as being moderately impacted, supported by data in the upper reaches, and by
observation in the lower sections. Problemsidentified include: turbidity, erosion, sediment, low
dissolved oxygen, and low flows. The probable causes were listed as erosion, road runoff,
vegetation remova, and water withdrawals. Affected vaues were identified asfisheries, aguatic
life, water recregtion, irrigation, wildlife, aesthetics, and livestock. The 319 report was an initia
assessment of water quaity in Oregon, and was used as a bench mark for future sudies. Since
the report, additional data has been collected in the SWBs. Data collected by the South Santiam
Watershed Council indicate dissolved oxygen and pH are probably not of concern in Crabtree
Creek.

The Oregon Department of Environmental Quality’s 303(d) List Of Water Quality Limited
Water bodies, also known as the 303(d) report, isacompilation of water bodies where existing
required pollution controls are not stringent enough to achieve the state’ swater quality standards.

States were required to develop this list under the 1972 Federd Clean Water Act. Unlike the
319 report, sufficient datato show a specific problem exigsis required to place a stream on the
list. Crabtree Creek islisted on the 303(d) list as water quality limited for summer stream
temperature, from the mouth upstream to White Rock Creek. Summer temperatures have been
found to be above the 64 degree Fahrenhet threshold for fish rearing for notable periods of time.
See the stream temperatures section below.

Severd water quality studies have been conducted in the Willamette River Basin in the past
decade. Some provide information for the Santiam sub-basin which contains the Crabtree
Watershed; however data specific to Crabtreeislimited. Tetra Tech (1993) estimated non-point
pollution annua loads of nitrogen, phosphorous, and total suspended solids for watershedsin the
Willamette River Basin. Table 5-15 compares the Santiam sub-basin with the average for the
entire Willamette River Basin. Results suggest the non-point pollution levels are 5 to 20 percent
higher in the Santiam sub-basin than the Willamette Basin average; however sources have not
been identified .

Table 5-15 Phosphorous, Nitrogen, and Suspended Solids.

Area Tota Phosphorous Tota Nitrogen Tota Suspended
(kg/ha) (kg/ha) Solids
(kg/ha)
Santiam Sub-Basin 0.78 5.47 770
Willamette Basin 0.74 457 680

A summary of information on aguatic biota in the Willamette Basin was published by the USGS
in1997. The report cited the results of a pesticide and trace meta study in fish found in
Willamette Basin watersheds. Squaw Fish collected in the Santiam Watershed &t river mile 0.5
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were found to contain smal amounts of chlorinated pesticides, PCBs, and trace metals. However,
because fish are mobileit is difficult to estimate the level of contamination from the Santiam
Watershed.

Stream Temperatures

The South Santiam Watershed Council, and BLM have collected summer and fal water
temperatures since 1997 at Stes on mainstem Crabtree Creek, and severd tributaries using
temperature dataloggers. Oregon Adminigrative Rules (OAR340-41) give numeric temperature
criteriawhere measurable increases in stream temperatures due to human activities are not
alowed. The temperature threshold for sdmonid fish rearing in Crabtree Creek is 17.8 degrees
C (64 degrees F).

In the Crabtree Creek Watershed, the main channel has been listed as water qudity limited due to
temperature from the mouth upstream to White Rock Creek (river mile 29). Temperature
monitoring Stes on the mainstem are located at river mile 10 near Richardson Gap, river mile 14
near Roaring River, river mile 28 a Snow Pesk road, and river mile 30 at alow water ford.
River miles are measured in an upstream direction, beginning with O a the mouth. Data have

a so been collected at the mouth of Church and Green Mountain creeks, tributaries of Crabtree
Creek. Datafrom 1999 were summarized by calculating seven day maximum averages, which
are an average of the maximum recorded temperatures for a given date, the three days prior and
the three days after the date. The seven day maximum average was used rather than straight daily
maximums, because aguatic organisms are more susceptible to disease and other environmental
stress when water temperatures are elevated over a period of time. Seven day maximum
averages dso remove some of the fluctuation that can appear in graphs of dally maximums.

The Crabtree Watershed 7-day averages are plotted in Figure 5-7. The figure indicates
temperatures in Crabtree Creek at river mile 30 were below the basin standard of 17.8 degrees C
(64 degrees F)., but al other Crabtree stations were above the standard for extended periods of
time. Because the data represent a seven day running average, it is apparent that water
temperatures are high for extended periods of time in the summer. At temperatures near or above
the 17 degrees Cesius threshold, salmon are forced to seek refuge in cooler water in places such
as deep pools, or cooler tributaries. Green Mountain Creek was below the standard the entire
period of record, and Church Creek most of the time. Both creeks were cooler than mainstem
Crabtree Creek over the entire period of sampling. Focusing on data at river miles 28 and 14
early in the summer, water temperatures increase in a downstream direction which is expected.
However, beginning mid July temperatures at river mile 14 are sgnificantly cooler than found at
river mile 28, and in the fdl temperatures a river mile 14 fal below the 17 degree Celsius
temperature standard long before temperatures at river mile 28. This phenomenon indicates one
or several sources of cooling water exist between the two stations in the warmest part of the year.
Tributaries like Green Mountain, and Church creeks are located between these stations and have
acooling effect on Crabtree Creek. Other tributaries and groundwater inputs may exist that dso
lower the temperatures between these stations.
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Figure 5-6 presents the Crabtree Creek temperature data on four different 1999 dates, plotted by
river mile. The location of Church Creek and Green Mountain Creek have aso been included on
the graph for reference. The graph shows water temperatures at river mile 30 below the basin
gandard on al dates, however temperatures increase sharply by the time water reachesriver mile
28, decreasing again by river mile 14 (except for the July 1% plot), then again risng by river mile
10. Aerid photographs were used to assess Crabtree Creek for potential sources of the
temperature increase. 1998 photos of Crabtree Creek in the vicinity of river miles 28 and 30

display an open riparian canopy, and the creek appears to have suffered high flows and large
sediment loads. Sediment has been deposited on the flood plain, removing vegetation and

Crabtree Creek 7-Day Average Temperature Profiles

Water Temperature (F)

0 5 10 15 20 25 30 35
River Mile
|—e— 07/01/99 —®—08/01/99 —A—— 09/01/99 —@——(09/25/99 Basin Standard |

Figure5-6 7-Day Maximum Average Temperature Profiles: Crabtree Water shed.
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Crabtree Watershed 1999 Stream Temperatures

Water Temperatures (F)
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Figure5-7. 7-Day Maximum temperatures; Crabtree Water shed.

dlowing direct solar input. Severd shdlow ponds are obvious on the photographs and may aso
be contributing to warmer water temperatures in the upper sections of Crabtree Creek. Looking
downgtream of river mile 28, riparian cover appears to improve dowly and the stream shade
increases. Downstream of river mile 14, the creek enters open agricultura lands and riparian
cover isnon-existent. Increases in temperature in this section of Crabtree Creek are not
unexpected.

1993 aerid photographs of the area display riparian cover over much of the stream, and some
exiding landdide ectivity. So, an increase in landdide activity and the loss of riparian cover
apparently occurred between 1993 and 1998. The flood of February 1996 affected much of
northwest Oregon, and may have triggered the changes observed on the photographs.

Road Summary

Tota miles of road and road densities across the Crabtree Watershed were caculated by SWB
and ownership. See Map 10, Transportation, and Table 5-5, Road Densities by SWB and
Ownership in the Crabtree Watershed. There are approximately 603 miles of road on dl
ownerships within the watershed, and the average total road density is estimated at about four
miles per square mile. The highest road densities are over five miles per square mile and occur

in the South Fork and North Fork Crabtree SWBs. Church Creek and Roaring River SWBs have
moderately high road densities of between 4 and 5 miles per square mile.

Of the 603 tota road milesin the watershed, 130 miles are on federd lands (22 %). Road
dengties on federd lands are estimated to be about five miles per square mile, which ishigh.
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Road dengties on federal lands are highest in the South Fork Crabtree, Richardson Gap, and
Church Creek SWBs (over five miles per square mile).

Road surfaces and cut banks are basically impermeable to rainfal and snowmedt runoff. Roads
can aso intercept subsurface flow in cutbanks and concentrate surface runoff. During storms and
snowmelt periods, roads act as intermittent stream channel extensons. They increase drainage
dengty by concentrating runoff and routing it to streams more quickly than by natural processes.
Increasesin road dengties in the vicinity of streams result in more water being ddlivered to
natural channelsin ashort period of time. This can cause peak discharges to occur sooner than
expected, and increase their size (Jones and Grant 1996). The potentia channel network
expanson due to roads was caculated by totaling the length of road within 100 feet of astream
channd and adding the vadue to the totd stream milesin the SWB. Table 5-16 lists miles of
stream, miles of roads within 100 feet of an existing stream, and the estimated channel network
expanson dueto roads. Roaring River SWB has greater than 20 percent channel expansion,
which is congdered high.

Table5-16 Estimated Channel Network Expansion.

SWB Stream Road Miles Within Estimated Channel
Miles 100 Feet of Streams Networ k Expansion
(Per cent)

Beaver Creek 1919 16.8 8.7
Church Creek 157.6 24.6 15.6
North Fork Crabtree 184.5 28.9 15.7
Richardson Gap 201.0 21.2 10.5
Roaring River 81.8 21.2 259
South Fork Crabtree 109.3 17.9 16.4

While surface erosion on exposed hilldopes usudly decreases within afew years of disturbance
as the dope revegetates, road surfaces can continue to erode aslong astheroad isin use.
Cutdopes and filld opes revegetate after road congtruction; however the running surfaces produce
fine-grained sediments over the life of the road. Roads can disrupt sub-surface flow, re-route
surface flow, and in effect, act like stream channel extensions during storms, contributing runoff
and sediment to streams. The amount of sediment, and runoff reaching streams depends on the
location, quantity and type of traffic, geology, and construction of the road.

Cumulative Effects

In past watershed andyses, cumulative effects were estimated usng data on forest stand birth
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dates. Interpretation of stand birth dates from aeria photographs for non-BLM lands s |abor
intensve and expensve. Due to funding and time condraints, Western Oregon Digital Imagery
Project (WODIP) datawas used to classify tree overstory ages rather than specific stand birth
dates. WODIP datais produced by interpreting satellite imagery, and places areas of like
vegetation into categories based on the species, diameters, and amount of crown closure.

V egetation maps derived from WODI P data are estimated to be 80 percent accurate for the type
of stand. However, because the data must be grouped into broad age bands, the age estimates are
not as accurate as birth date information collected from aeria photographs.

The WODIP images were grouped into age bands based on estimates of forest type, crown
closure, and tree slem diameter. A comparison of actud stand ages where existing data was
available with WODIP data for the same aress revealed errors in the cumulative effect
calculation of up to 30 percent. In severa casesthe WODIP results showed the SWBsto bein
better condition than when andyzed using actua ages, however the error could bein ether a
positive or negative direction. Due to the level of error inherent on the calculations, project
gpecific cumulative effects analysis will need to be conducted in the future as projects are
proposed.

A generd condition ranking was accomplished usng WODIP data to compare SWBs to each
other and the Crabtree Watershed. The intent was to estimate which SWBs appear to have the
largest amount of forested acres in young age classes, and which have the leest. The god wasto
provide a rough estimate where watershed restoration activities might be most useful within the
Crabtree Watershed.

Agriculture isamgor land use in the lower eevation SWBs, and is along term traditiona use of
theland in these areas. In order to rank the SWBs into relative condition based on forest
management activities, only forest management acres were used in esch SWB. Table5-17 ligs
the total acresin each SWB, forest management acres and percentages.
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Table5-17 AcresManaged as Forest in Crabtree Water shed.

Crabtree SWB Total Acres Forest Management Forest Management
Acres Acres
(Per cent)
Beaver Creek 24,909 9,073 36
Church Creek 16,223 15,573 96
N.F. Crabtree Creek 16,362 15,678 96
Richardson Gap 23,161 5,949 26
Roaring River 8,980 8,439 94
S.F. Crabtree 10,384 10,258 99
Totd for Crabtree 100,022 64,972 65
Watershed

Forest management acres within each SWB were eva uated, and the percent of forest in ayoung
age class and mature age class estimated. The age of overstory trees within the young age classis
approximately 0 to 30 years. The mature overstory age class contains stands approximately 80
year old and older. Table 5-18 lists the SWBsin order of decreasing percent forests in the young
age class.

Table5-18 Percent Forest Landsin Younger and Older Age Classes.

Crabtree SWB Forest Management Forest in Young Forest in Older Age I
Acres Age Class (Per cent) Class (Per cent)
Richardson Gap 5,949 65 7
Beaver Creek 9,073 49 10
N.F. Crabtree Creek 15,678 39 29
S.F. Crabtree 10,258 29 10
Church Creek 15,573 29 19
Roaring River 8,439 24 9
Total for Crabtree 64,972 37 16
Watershed

The SWBs with the grestest percent of forested land in the young age class were Richardson Gap
and Beaver Creek. Landsin these SWBs are owned and managed by private non-industrial
parties with smd| landholdings, and BLM land managed as GFMA. In contrast, Church Creek
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and Roaring River SWBs currently have the lowest percentage of forest lands in the younger age
class. These watersheds are managed to a greater degree by private industrial companies and
BLM. The SWB with the greatest amount of older forest is North Fork Crabtree Creek with 29
percent. Most of the older forest standsin this SWB are located on BLM lands in the upper
reaches managed asLSR.

Future harvest plans by private land owners are not known, and can change quickly. The leve of
harvest by industrid companies depends on severd factors, including nationd or loca economic
conditions. However, many companies in western Oregon use a 50-year rotation age for
determining when to harvest managed forest lands. Assuming that much of the private land 50
years or older will be harvested in the next decade, an estimate of the level of potentid future
harvest was made for the Crabtree SWBs. Table 5-19 lists the acres of private land and the
percent in a greater than 40 year age class

Table5-19 Private Landsin the Greater Than 40 Year Age Class.

SWB Private Forest Acres Percent in Gresater than 40
Year Age Class

S.F. Crabtree 6,879 67
Church Creek 7,962 51
Roaring River 4,231 50
Beaver Creek 2,816 31
N.F. Crabtree Creek 3,544 27
Richardson Gap 1,598 27
Watershed Total 27,034 42

South Fork Crabtree Creek, Church Creek, and Roaring River have the highest percentages of
private land at an age where harvest islikdly. Since the timing of actua harvest cannot be
predicted, an in depth cumulative effects andysis will have to be completed for SWBs when
BLM projects are proposed.

Trandent Snow Zone

Trandent snow zones (TSZ) are areas where snow normaly accumulates and melts severd times
awinter, often mdting rapidly. See Map 15, Show Zone/Sope Stability. Openingsin the forest
canopy in these areas increase the amount of snow accumulating on the ground, and provides
more runoff when arain on snow event occurs. The cumulative effect of increasesin runoff can
be large, causing flooding, stream channel and bank damage.

Stream channel dimensions and characteristics adjust to accommodate bankfull flows, which
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correspond to the two-year event in lower gradient steams and apparently to the five-year event in
steeper mountain streams (Leopold et.a 1964, Washington Forest Practices Board 1993).
Change in the magnitude of frequent flood flows can affect channel scour and fish habitat.

Exiging data did not provide enough informetion to andyze the effects of management on
transent snow. Future projects will require additiona data collection and andysis on asite
specific basis.

Soils

Soil properties, classfications, series descriptions, and soil maps of the Crabtree Watershed are
contained within the Soil Survey of Linn County Area Oregon.

SopeHazard and Stability

Sope hazard ratings for erosion were estimated using dope steepness. Slopes under 60 percent
were rated asalow hazard, 60 to 75 percent dopes were rated as moderate, 76 to 90 percent
dopes were rated high and slopes over 90 percent were rated as severe. See Map 15,
Precipitation Zones/Slope Stability Hazard.

Slope stability by SWB was estimated using geographic information systems maps and database
information. Slope stability ratings were based on dope hazard ratings and age of the overstory
vegetaion. Table 5-20 ligts the assumptions used to caculate dope stability. Vauesweretdlied
and presented here to identify the SWBs with the highest percentage of ungtable ground. These
unstable areas may be prone to mass movement under certain environmenta conditions.

Table5-20 Slope Stability Assumptions.

Slope Hazard Overgory Age Stability
Slope Range (%) (vears)
Low (O to 59) Any Stable
Less Than or Equd to 10 Potentidly Ungtable
Moderate (60to 75) Grester Than 10 Stable
Less Than or Equal to 20 Undgable
High (76 to 90) .
Greater Than 20 Potentidly Undable
Severe (90 and Above) Any Ungable

Overgory ages for non-federa lands were not available, so an age of less than 10 was used in
these areas. Resultsare listed in Table 5-21 by SWB and ownership.

Table5-21 Sope Stability by Sub-Water shed and Owner ship (acres).
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SWB Ownership Stable Potentially Unsable
Unstable
BLM 1,979 5 3
Beaver Creek
Other 22,875 44 2
Total 24,854 49 5
BLM 3,812 12 2
Church Creek
Other 11,940 343 115
Total 15,752 355 117
BLM 8,252 126 58
North Fork
Crabtree Other 7,662 215 50
Total 15,914 341 108
BLM 738 4 0
Richardson Gap Other 22371 48 0
Total 23,109 52 0
BLM 2,322 0 0
Roaring River
Other 6,560 85 13
Total 8,882 85 13
BLM 694 0 0
South Fork
Crabtree Other 9,579 95 16
Total

Church, and North Fork Crabtree Creeks appear to have the greatest acreage by far in an unstable
condition. The SWB with the mogt extensve BLM ownership classfied as unstable is North
Fork Crabtree SWB (58 acres).

1998 photos of Crabtree Creek in the vicinity of river miles 28 and 30 in North Fork Crabtree
SWB display an open riparian canopy, and the creek appears to have suffered high flows and
large sediment loads. Sediment has been deposited on the flood plain of Crabtree Creek, and
riparian vegetation has been removed. A few large landdidesin the area added condderable
sediment to the creek, and most appear to have initiated at roads. BLM road 11-2E-14.1 suffered
afew large dides that gppears to have added sediment to the creek. It isdifficult to distinguish
without doubt, but severd tributaries entering the section of Crabtree Creek between river mile

28 and 30 appear to have delivered heavy sediment loads in the recent past.

Fisheries
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There are two listed anadromous fish species and a number of resdent species found in the
Crabtree Creek Watershed. See Map 13, Fish Presence in the Crabtree Watershed.

Chinook Salmon

Chinook sdmon within the Upper Willamette River Evolutionarily Significant Unit (ESU) were
listed as ‘threatened’ by the National Marine Fisheries Service (NMFS) in March 1999.
Populations are in sharp decline from higtoric levels, and the native run is thought to be extinct,
with the present run believed to be of hatchery origin. As much as 85 to 95 percent of the spring
chinook run in the Willamette River above Willamette Fallsis hatchery produced. The hatchery
fish are derived primarily from native Willamette stock. Recent (1994-99) releases of spring
chinook from S. Santiam Hatchery have been conducted by Oregon Department of Fish and
Wildlife (ODFW) in an attempt to reestablish a population in Crabtree Creek. Surveysto
determine whether the effort has been successful are ongoing, but the results are not yet
conclusve. Chinook sdmon are found in mainstem Crabtree Creek, using gpproximately 33
miles of stream within the watershed, but Chinook are not known to utilize any Crabtree Creek
tributaries. Upstream migration of chinook in mainstem Crabtree Creek is blocked by abarrier
waterfall a gpproximate river mile (RM) 33.

Stedhead Trout

Stedhead within the Upper Willamette River ESU were listed as ‘threatened’ by NMFSin
March 1999. The proportion of Willamette Basin winter steelhead produced in the Crabtree
Creek watershed is unknown. Runs of Willamette Basin winter steelhead have been declining
since the late 1980s and are at or near record low numbers. In 1996, arecord low number of
1,322 late-run winter steelhead were counted at Willamette Falls. Stedlhead are found in
approximately 41 miles of streamsin the watershed. In mainstem Crabiree Creek stedlhead are
suspected to have access up to abarrier fals at approximate RM 34.5. The lowest mgjor
tributary to Crabtree Creek, Beaver Creek, flows through mostly agricultura lands, and may be
used by steelhead, but that is consdered unlikely because the mgority of the stream has a very
low gradient with substrates mainly conssting of st and mud. Only two tributaries, Roaring

River and South Fork Crabtree Creek are known to support steelhead. In Roaring River, which
enters Crabtree Creek at approximate RM 15, upstream migration of steelhead is blocked by a
weir at Roaring River State Fish Hatchery at approximate RM 1. In South Fork Crabtree Creek,
which enters Crabtree Creek at approximate RM 27, steelhead distribution is suspected to extend
to abarrier waterfal at approximate RM 3.5, as well asto gpproximate RM 2 in Bald Peter
Creek, atributary that enters South Fork Crabtree Creek at gpproximate RM 0.25.
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Resident Fish

Resident fish species known to inhabit the Crabtree Creek watershed are cutthroat trout (O.
clarki), mountain whitefish (Prosopium williamsoni), coarse scale sucker (Catostomus
macrocheilus), dace (Rhinicthys spp.) and sculpin (Cottus spp.). The lower reaches of Crabtree
Creek support populations of redside shiner (Richardsonius balteatus), northern pikeminnow
(Ptychocheilus oregonensis) and non-native smalmouth bass (M. dolomieui), brown bullhead
(Ameiurus nebulosus) and yelow bullheed (A. Natalis).

Cutthroat trout (O. clarki) and sculpins (Cottus spp.) are generdly present throughout the
watershed. For the purpose of this watershed analys's, where distribution data are lacking, fish
are assumed to be present in al 3 order and larger streams. Using that assumption, resident fish
arefound in approximately 233 miles of stream within the watershed. Resident rainbow trout

(O. mykiss) may till be present in Crabtree Creek as aresult of stocking, athough surviva of
hatchery rainbow trout is assumed to be very low. An isolated population of resdent rainbow
trout is suspected to exist above the waterfall at RM 34.5, but probably originated from stocked
fish that dropped out of Crabtree Lake.

The Roaring River Fish Hatchery islocated in the Crabtree Watershed, and is involved with
raising rainbow trout for the Catchable Trout Program. Stocking of non-native resident fishin
flowing waters statewide was discontinued in 1998 to comply with ODFW’ s Wild Fish
Management Policy, which discourages release of catchable trout in anadromous waters.
Hatchery rainbow trout are released in lakes and streamsin Oregon that do hot have anadromous
fisheries, including Crabtree Lake. The Roaring River Fish Hatchery is aso used for rearing
summer stedhead from the South Santiam Fish Hatchery.

Instream Habitat Conditions

ODFW has conducted habitat inventories on severd streams in the basin in conjunction with

BLM and the Oregon Forest Industries Council. Surveyed streams are shown in Table 5-22.
With the exception of the lower Crabtree Creek survey, surveys began at the mouth of each
stream, and typicaly ended at road crossings with barrier culverts, property ownership lines, or
headwater areas where the stream went dry. The lower Crabtree Creek survey began at the Hwy.
226 bridge at approximate RM 8. Reach changes were generally determined by changesin valey
or channel form, mgor changes in vegetation type, changes in land use or ownership, or tributary
junctions.
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Table5-22 StreamsWith Completed Aquatic Habitat Inventoriesin the Crabtree Creek

Water shed.
Stream Year No. of Miles
Surveyed Reaches Surveyed
Lower Crabtree Cr. 1993 1 7.75
Upper Crabtree Cr. 1995 7 21.26
S.F. Crabtree Cr. 1995 2 7.01
Rock Cr. 1995 2 3.74
W.F. Rock Cr. 1995 3 2.68
Hunter Cr. 1995 1 0.80
S.F. Crabtree 1995 1 0.48
Cr.(trib.2)*
S.F. Crabtree Cr. (trib. 1995 1 0.60
2)?
S.F. Crabtree Cr. (trib. 1995 1 0.75
3)°
Dorgan Cr. 1995 1 2.92
Shafer Cr. 1995 2 1.20
Totd: 22 49.19

'MouthinT. 11S, R. 2E, Sec. 34, NWY4, NWY4
2MouthinT. 11S, R. 2E, Sec. 34, SWY4, NEY4
*MouthinT. 11S, R. 2E, Sec. 34, SEY, NEY4

ODPW has established benchmarks of desirable and undesirable values for the various habitat
parameters included in the surveys, shown in Table 5-23.

Table5-23 ODFW Aquatic Inventory and Analysis Benchmarks.
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Undesirable Dedrable

Pools

Pool Area (percent total stream areq) <10 >35

Pool Frequency (channe widths between >20 5-8
pools)
Riffles

Grave (percent areq) <15 >35
Secondary Channel % of Totd Area* <2 >6
Percent Eroding Streambank* >10 <5
Large Woody Debris

Pieces (per mile) <160 >320

Volume (m’ per mile) <320 >480

"Key" Pieces (>60cm dia. & >10cm long per <16 >48
mile)

* Not included in ODFW Inventory and Analysis Habitat Benchmarks.

Table 5-24, following the narrative habitat descriptions below, isasummary of indream habitat
conditions in surveyed reaches throughout the watershed.

Pool Habitat

Poolsare acritical habitat eement for many fish species, anadromous sdmonidsin particular.
Deep pools provide cover from predators for juvenile and adult fish, holding areas for adult
gpring chinook in the maingtem rivers, rearing areas for juveniles, refuge from the velocities of
high flows, and often provide cooler water during times of elevated water temperatures. Poolsin
higher order, constrained channels tend to be large and deep and are anchored geomorphicaly.
Such pools may be rdatively insengtive to effects of management activities, astharr formation
and maintenance are more determined by flow and geology. Effects of management activities
and high flow events are likely to be greatest in low gradient, unconfined reaches of tributaries
where bedload deposition and aggradation can occur.

Mogt of the surveyed reaches of the mainstem and South Fork of Crabtree Creek have pool
frequencies and percent pool areathat are consdered “fair” to “desirable’, particularly in the
lower reaches where anadromous fish are found. Hunter Creek, reach 2 of Rock Creek, both
reaches of Shafer Creek, reach 3 of West Fork Rock Creek and one tributary to the South Fork
received a“undesirable’ rating for pool frequency and pool area.

Spawning Gravel Quantity
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Instream graves are highly mobile during high flow events. Where stable ingtream Structureis
lacking, gravels may be completdly flushed out of the channd to flood plains and downstream
aress. High flows can cause bank erosion and landdides that can be either detrimenta or
beneficid for pawning areas. Erosion and dides can negatively impact spawning gravels by
depogiting fine sediments in gravels but may aso be beneficid by introducing new gravelsinto
channelsthat are grave limited.

All of the surveyed reechesrate “desirable’ or “fair” for gravel quantity (percent gravel substrate,
edimated in riffles). This assessment was not possible in the South Fork tributaries, reach 1 of
Dorgan Creek, Rock Creek and reach 3 of West Fork Rock Creek due to absence of riffle habitat.

Off-Channel Habitat

Off-channe habitats include secondary channels and backwater areas. Both can be critica
rearing areas for sdmonid fry and aso provide refuge for fish from the velocity of high flows.
Secondary channels are most likely to develop in unconstrained and moderately constrained, low
gradient reaches. Streams that have been channelized and/or subjected to large woody debris
(LWD) removad and streams congtrained by roads within the riparian zone often have less off-
channd habitat than their gradient and level of confinement would dlow in anatural Sate.

Reaches 1-4 of the Upper Mainstem, both reaches of the South Fork, Hunter Creek and reaches 1
and 2 of West Fork Rock Creek had high percentages of off-channd habitat. Mogt of the
surveyed reaches with very low percentages of secondary channed habitat are headwater reaches
with high gradient, confined channds in which secondary channd habitat does not usudly

develop, as noted above.

Streambank Stability (Percent Eroding Streambank)

Eroson of streambanksis anatura process and is necessary to ensure a continuous supply of
gravel and cobble to stream channels. However, human activities such as agriculture, timber
harvest and road congtruction often cause weakening of land forms that eventudly lead to
landdides and accelerated erosion of streambanks.

ODFW survey methods record the percentages of streambank within each reach that show signs
of active eroson. All of the upper mainstem reaches, Dorgan Creek, Shafer Creek, Rock Creek,
West Fork Rock Creek and reach 1 of the South Fork had very low percentages of bank erosion.
The lower mainstem reach, which flows through predominantly agricultural lands had amost 30
percent actively eroding banks and was rated “undesirable,” as were South Fork tributaries 1 and
2 with 37 and 31 percent. Reach 2 of the South Fork and tributary 3 were rated “fair.”

In-Channel Large Woody Debris

LWD in streams helps to disspate stream energy, retain gravels, nutrients, and organic debris,
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ad in poal formation and maintenance, increase sream snuosity, create diverse habitat for fish
and other aguatic organisms, and dow the nutrient cycling process. Besides providing instream
and overhead cover for aguatic organisms, LWD aso provides a nutrient base and/or preferred
subgtrate for many taxa of aquetic invertebrates. High flow events transport much of the LWD
downgtream, particularly in maingem channels. Maingtem channds typicaly contain lower

levels of LWD than tributary channels. Due to the greater channd width and higher stream
energy of maingtem rivers, generdly only the larger pieces areretained. LWD in tributary
sreams may be flushed downsiream by high flows or debris torrents or it may remain if flows are
not high enough to float the larger pieces. Landdides that occur during storms are a primary
source of new instream LWD.

ODFW survey methods record the number of pieces of LWD (>15cm in diameter and >3min
length) per 100 meters of stream, as well as the volume of wood in cubic meters and the number
of “key pieces’ of LWD (>60cm in diameter and >10m in length) per 100 meters of stream. In
Table X3, LWD counts have been converted to number of pieces and volume per mile of stream.
Generdly, LWD is severdly lacking in the watershed particularly in the lower portions of the
larger streams where anadromous fish are present. Some of the headwater reaches have good
quantities of LWD that may eventudly be flushed down into lower reaches of the watershed.

Table5-24 Summary of Instream Habitat Conditionsin the Crabtree Creek Watershed.
Based on ODFW Habitat Benchmarks, unshaded values indicate desirable conditions while dark
gray shading indicates vaues associated with undesirable conditions. Light gray shading

indicates values that are in-between.
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Reach Length | Gradient | Avg. Pool % % 2 % Woody Debris per Mile
(miles) (%) Active Frequency Pools | Gravd | chan. | Eroding
Channel (chan.widths in % stream- Pieces' | Volume | Key
Width (ft.) | per pool) Riffles bank () Pes.2
Lower 1.75 04 87 6 37 37 3.2
Maing.
Upper 5.06 10 126 7 18 33 15.7 10
Mang. 1
Upper 5.37 17 78 11 15 18 10.1 0
Maing. 2
Upper 4.16 35 78 9 10 30 21 04 166
Maing. 3
Upper 2.82 6.1 44 11 17 | 96 0
Maing. 4
Upper 1.94 1.9 31 18 18 | 55 | 23 0
Maing. 5
Upper 0.72 10.6 18 15 16 45 0 271 449 35
Maing. 6
Upper 1.20 24 11 88 32 0 177
Mang. 7
DorganCr. | 1.23 6.5 17 19 N/A 2.3 307 553
1
Dorgan Cr. 1.69 4.7 23 17 23 29 21 609 2016 69
2
Hunter Cr. 0.80 6.9 N/A 20 1.7 4.7
Rock Cr. 1 117 9.3 30 15 N/A | 34
Rock Cr. 2 2.57 9.3 10 28 168 346
Shafer Cr. 0.46 3.6 19 35 0 217 496 24
1
Shafer Cr. 0.74 111 13 32 0 231 747 32
2
WF Rock 0.90 3.6 25 18 35 9.3 0 362 1107 38
Cr.l
WF Rock 0.78 34 24 16 30 25 424 0.2 386 972 24
Cr.2
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Reach Length | Gradient | Avg. Pool % % 2 % Woody Debris per Mile
(miles) (%) Active Frequency Pools | Grave | chan. | Eroding
Channel (chan.widths in % stream- Pieces! | Vol K
Width (ft.) | per pool) Riffles bank eces (n‘%“me pfgz
WF Rock 1.00 14.3 14 0 421 1312
Cr.3
SF.1 2.34 4.9 44 18
SF.2 4.67 7.9 27 15 11 30 55 168
SF.Trib.1 | 048 7.9 22 12 37 N/A 658 1604 40
SF.Trib.2 | 0.60 14.9 15 N/A 503 1550 28
SF.Trib.3 | 0.75 18 22 7 16 N/A | 23 7.2 572 1928 80

! Indudes dl pieces of woody debris with aminimum diameter of 15cm and a minimum length of 3m.
2 Incdludes dll pieces of woody debris with aminimum diameter of 60cm and a minimum length of 10m.

LWD Recruitment Potential

Recruitment of LWD into a particular stream reach occurs when instream wood is moved from
an upstream reach or when stream adjacent trees fall into the channdl. The ultimate source of
insream LWD is the adjacent riparian forest, generaly within 100 feet of stream channels. The
potentia for suitable LWD input is partidly dependent on the Sze and hedlth of treesin the
riparian zone. Treesin young stands (less than 40 years of age) may be too smal to affect sream
processes. Treesin the 40- to 80-year age classes may have adequate Size but these stands are
vigorous, and little mortality is likely to occur for severa decades. Coniferous trees are generdly
more beneficia to streams than deciduous trees due to much lower decay ratesin the aquatic
environmen.

In the Crabtree Creek Watershed, 15.5 percent of the riparian areas (within 30 meters of stream
channels) have high potentia for LWD recruitment to streams (dominant age-class >130 years)
and only about 2.4 percent have moderate potential (conifer dominated or mixed forest, 80-130
years). The remaining 82 percent have low potentid (conifers <80, hardwoods and non-forest).
The North Fork Crabtree and Church Creek sub-watersheds have the highest potential for LWD
recruitment (Table 5-25). The high percentage of riparian acreage with low potentia is mainly
due to the large number of acres of agriculturd lands in the lower watershed and young conifer
sands in the mid and upper portions of the watershed. Riparian areas with young conifer stands
are common in dl of the sub-watersheds but are most prevaent in the Roaring River and South
Fork Crabtree sub-watersheds.

Table5-25 LWD Recruitment Potential Within 30m of Stream Channels, by SWB.
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SWB L ow M oder ate High Total
Acres Per cent Acres Per cent Acres Per cent Acres
Beaver Cr. 1623 89 20 1 193 11 1836
Church Cr. 2805 79 215 6 520 15 3540
NF Crabtree 3087 73 99 2 1057 25 4243
Rich. Gap 1371 93 16 1 93 6 1480
Roaring R. 1543 89 16 1 190 11 1749
SF Crabtree 2160 87 0 0 334 13 2494
Social
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Human use is the predominant disturbance factor in the Crabtree Watershed. It istherefore
important to have some understanding of the types and extent of human uses in the watershed.
This section will more fully describe human usesin the watershed, the current socid
environment, and concerns associated with those uses. The influence of disturbance related to
human uses on the other biological resources are more fully addressed in the terrestria and
aquatic sections of this chapter.

General Socioeconomic Environment

Before discussing specific human usesin the Crabtree Watershed, it isimportant to provide a
generd socioeconomic context surrounding and including the watershed. Linn County was
selected as the scae of analysis becauseit includes dl of the lands in the Crabtree Watershed and
most of the communities within the zone of influence to those lands.

The Crabtree Watershed is in the northern portion of Linn County. The mgor source of the
socioeconomic information provided is from the 1998 and 2000 “ Regional 4 Economic Profile,
prepared by the Oregon Employment Department. Region 4 includes Linn, Benton, and Lincoln
Counties.

County Population and Demographics

With Linn County’s proximity to the I-5 travel corridor and the relatively high qudity of lifeit
offers, migration into the county is expected to be the mgor driving force of expected population
growth in the county. The population of Linn County was 91,227 in 1990 and is expected to
increase by 27 percent by the year 2010 to116, 053. Most of the increases will most likely occur
near the larger cities and townsin the county, with additional growth in rurd areas. Some of
these areas include Lebanon, Sweet Home and Scio. The Crabtree Watershed is aso within
commuting distance to larger economic centers such as Sdem and Albany, making private lands
in the watershed desirable for resdential development, where county zoning dlows.

The median population age for Linn County is most likdly to increase as the “baby boomers* of
the 1950s and 1960s become older. U.S. Censusfigures rank Oregon’s population as sixth
nationdly, for the oldest median age at 36.6 years of age. It iseven higher in Linn County at
39.6 years of age.

Ethnic divergity isdso increasing in Linn County. Census data from the 1980 survey indicated
that three percent of those surveyed identified themsdaves in a nonwhite category. Thisincreased

to five percent in the 1990 Census survey. Thelargest growth occurred in the Asan/Peacific
Idanders and the Hispanic categories.

Economy

Linn County's economy and employment have historicaly been dominated by agriculturd,
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lumber/wood, and rare metdsindustries. The largest industry shift has been adeclinein the
lumber/wood industry. The mgority of this shift is due to technological improvements and a
reduction in the timber supply on federa forests. In the 1970s, lumber products production
accounted for one in every four non-farm payroll jobsin Linn County. Between 1979 and 1987,
the mechanization of mills and other increases in efficiency resulted in a 40 percent reduction in
the number of workers required for agiven leve of production. By 1994 through 1999, lumber
products accounted for only onein every ten jobs. It is estimated that 2,100 jobsin the lumber
products industry were lost in Region 4 between 1989 and 1994.

Mobile home manufacturing in Linn County has helped to mitigate the economic effect of
declining lumber products. The manufacturing of mobile homesis afast-growing businessin the
same indugtry designation as logging and lumber mills. In 1995 Pam Harbor Homes opened a
Millersburg plant, providing 300 jobs.

While Linn County faces some economic chdlengesin the short term, the long term picture is
encouraging. The production of grass and legume seed and other agricultura products continue
to be mgor industry in Linn County. With Linn County's proximity to I-5, it is a prime location
for future business development. Thisis beginning to pay off even now, as firms and businesses
look further south into the Willamette VValey for reocation and expansion. Linn County's
neighboring counties are aso growing, providing jobs within commuting distance for many Linn
County resdents (Region 4 Economic Profile).

Forest Products
Federally Managed L ands

The BLM manages approximately 18 percent (18,008 acres) of the Crabtree Watershed. Timber
management activities on BLM-administered lands are tied to the LUA specified in the Sdem
Digrict RMP.

Under the guidance of the Sdem Digtrict RMP, regeneration and thinning harvest is expected in
GFMA and CONN. Some habitat management activities may aso occur in Riparian Resarves
and LSRsin an effort to meet habitat enhancement or other restoration objectives. Timber
management practices on federa lands would meet or exceed the requirements of the Oregon
Forest Practices Act (OFPA). See Table 2-1, Land Use Allocations for BLM lands, and Map 3,
BLM Land Use Allocations with Riparian Reserves.
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Private Indusrial Timber Lands

Industrid forestry isthe predominant private land use in the Crabtree Watershed. Approximately
38 percent (37,763 acres) of the land in the Crabtree Watershed is managed by private industrial
timber companies or individuas for the primary purpose of providing commercia timber
products.

Mogt private industrid forest companies seek to meet the economic objectives of their firm,

while managing their lands on asustained yidd bass. However, changes in economic factors

and differencesin individuad company policy can sgnificantly affect harvesting levels and

practices in the short and long term. For this reason, genera assumptions about the management
of private indudtrid forest lands in the Crabtree Watershed must be made. These assumptions
are based on observed past and present management practices. For the purposes of this anaysis,
it is assumed that unless otherwise stated, private industrid forest lands in the Crabtree

Watershed will continue to be managed for commercia timber products on a sustained yield
basis, with an average rotation age of 50 to 60 years.

Management practices among nonindugtrid private landowners vary, however, for the purposes
of thisandyss, it is assumed that these lands would be managed in asmilar manner as private
indudtria forest lands. Private industrid and nonindustria landowners are required to meet
standards and guidelines provided in the OFPA.

State of Oregon Administered Lands

The Oregon Department of Forestry (ODF) manages approximately two percent (1,751 acres) of
the land in the Crabtree Watershed. These lands are in afairly contiguous block in the southern
portion of the watershed, and are surrounded amost entirely by private industria forest lands.
ODF lands are managed to provide a continued source of revenue to counties and the Sate
generd fund on asustained yidd bass. They dso provide for other public uses (i.e., recregtion,
water and wildlife) when gppropriate. For the purposes of thisanalysisit is assumed that State
lands would be managed in a Smilar manner as private industrid forest lands with an average
rotation age of 50 to 60 years. Management of state landsis aso required to comply with the
Oregon State Forest Practices Act.

Special Forest Products

The collection of Specia Forest Products (SFPs) for persona and commerciad useisdlowed on
most BLM-administered lands in the Crabtree Watershed in compliance with the Sdem Didtrict
RMP. Thereisno forma inventory data on the type and amount of SFPs on BLM-administered
lands in the watershed. When possible, information about SFPsis gathered during stand exams.
Permits for the collection of SFPs are issued in response to requests. Based on past permits
issued, moss and flora greenery are the most popular commercia SFPsin the Crabtree
Watershed. Some of the other SFPs collected on BLM-administered lands in the watershed
include mushrooms, transplants, boughs, edible plants, and non-sawtimber wood products like
firewood. Authorized and unauthorized collection of smilar SFPs most likely occurs on private
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forest lands.
Major Concerns

Both the private land owners and public land management agencies are concerned with growing
problemswith illega dumping, equipment and sign damage, vandaliam, fire danger, long term
occupancy, drug use/production, and the unauthorized removal of forest products.

With the increasing regulation and restriction of forest management activities on public forest
lands, private forest landowners are concerned about being able to manage their lands according
to their own objectives. Thisisagenerd concern in the forestry industry as awhole and extends
beyond the boundaries of the Crabtree Watershed.

Residential and Agricultural Uses

Mogt of the resdentid dwellings and agriculturd activities are in the western portion of the
Crabtree Watershed, in the foothills of the Willamette Vdley. These lands are intermixed with
private and public forest lands where timber harvest activities are observable.

Forest management activities on BLM-administered lands |ocated adjacent to or near private
non-forest uses, epecialy residentia dwellings, can create concerns for the BLM and residential
property owners. In an effort to address these concerns early in the project planning process,
areas with a potentid for high sengtivity were identified in the Sdlem Digtrict RMP, as Rurd
Interface Areas (RIAS). These RIAs include BLM-administered lands within a2 mile of private
lands zoned for 1 to 20-acre lots or larger lots with homes nearby. Additional RIAs were
identified on BLM-administered lands within a%2 mile of private lands with a Rural Residential
County Zoning.

The Crabtree Watershed has approximately 1,613 acres of BLM-administered lands located
within aRIA Y2mile buffer. See Map 18, Rurd Interface Areas. The expected intensity of forest
management activities within an RIA is guided by the underlying LUA. Approximately 986
acreswithin RIAs in the Crabtree Watershed would be expected to have a higher frequency and
intengty of forest management activities GFMA. A lower frequency and intendty of forest
management activities would be expected for the remaining 627 acresin CONN.

Mogt of the RIAsin the Crabtree Watershed have the potentid for moderate to high sengtivity
depending on the project type, Sze, and location. Some of the potentia water quality and visua
concerns associated with timber management activities may be mitigated by Riparian Reserves or
green tree retention requirements. However, consderation of RIA issues and public scoping
early in the project planning processis very important in this watershed.
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Major Concerns

Mogt of the residentia landowner concernsin RIAS are associated with timber management and
recregtiond use. Timber management concerns are associated with potentid negative impactsto
water qudity, scenic quality, recreationa vaues and short term disturbance during logging
operations (i.e., noise, dugt, log truck traffic). Problems such aslittering, vandalism, theft,
trepass, fire use, shooting, and noise, and shooting associated with public use of BLM-
administered lands near private property is aso aconcern. BLM concerns are associated with
continuing to manage public lands in the watershed for forest products while minimizing
sgnificant impacts to adjacent and nearby private landowners.

Water Uses

Water uses and concerns within and downstream from the Crabtree Watershed are described in
the Aquatic Section of this chapter on pages 26-28.

Roads and Access

Roads aso play an important role in the level and pattern of human use in awatershed. Mogt of
the agriculturd and resdentia landsin the western portion of the Crabtree Watershed are
accessed by public county roads. The forested lands in the eastern portion of the watershed are
accessed by three main routes. These routes include Neal Creek Road (BLM controlled road)
from the north, Snow Pegk Mainline (privately controlled) from the west, and Quartzville Road
(BLM controlled road) from the South. Though privately owned, the Snow Pesk Mainlineisthe
most frequently used route. The landowner recently installed a gate aong the Snow Pesk
Mainline, but is currently leaving it open, except during periods of higher fire danger. All three
of these roads are for the most part paved and are used by both passenger and high clearance
vehicles. Severd of the other main haul routes such asthe D-lineé' sand K-line's are rocked
surfaced and may be passable by some passenger vehicles. Most of the secondary roads leading
from these main access and haul roads are narrow, rock surfaced roads and may require a high
clearance or four-whed-drive vehicle.

Easements and Rights-of-Way

Access to public lands in the Crabtree Watershed is complicated by the checkerboard pattern of
federa and private land ownership. This ownership pattern has resulted in the development of a
complex system of road easements and right-of-way agreements between the BLM and private
landowners. Thefollowing isasummary of the most common types of right-of-way agreements
associated with roads.

Exclusive Easement: Grants control of the right-of-way of aroad on private land to the United
States Government and alows it to authorize third party use and set rules of use.

Nonexclusive Easement: Only alows use of aroad on private land by the United States, its

agents, and those authorized to do business on lands administered by the United States. The
underlying private landowner gill controls the road, subject to the rights granted to the United
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States.

Reciprocal Right-of-Way: Grants the exchange of use between the United States and a private
landowner. This right-of-way agreement provides for each party to use the other’ s roads or
construct roads over the other’ s land.

Public use of BLM controlled roads: BLM controlled roads on public or private lands are not
public roads. They are consdered adminigirative roads designed and maintained for managing
public land resources. Higtoricdly the public has been alowed to use these roads to access
public lands. However, the road system is not static. To offset new road congtruction or to
reduce road dengities, existing roads may be closed and decommissioned. Roads may be left
intact, but blocked to reduce full sized motorized vehicle access and disturbance to wildlife or
resource damage such as garbage dumping, or erosion from excessive off-road use.

Access on Private Lands. Though not expresdy authorized, use of private forest roads by the
public to access public lands does currently occur unless the road is physicaly restricted. The
gating or blocking of roads on private land is increasing, due to problems with vandalism,
garbage dumping, resource damage, fire hazard and other crimind activity.

Major Concerns

Some segments of the public will continue to be concerned about maintaining public use of roads
ng public lands, while others may advocate for the closure of roads to encourage more
non-motorized use. Private landowners will continue to be concerned about their access rights
and the impacts of public use of their roads and lands. The BLM is concerned about providing
for public access while till complying with right-of-way agreements and meeting other resource
management objectives for the Crabtree Watershed and the Sdem Didtrict.

Recr eational Uses

The Crabtree Watershed offers a wide spectrum of scenic settings in the forested foothills of the
Cascade Mountain Range for variety of dispersed recreation opportunities. The watershed's
proximity to large population centers of such as Saem and Portland make it an important
recregtion resource in the Willamette Vdley.

Y ellowstone Special Recreation Management Area (SRMA)

An SRMA isan areathat has been adminigratively designated by the BLM as having high
quality recrestion opportunities and significant recreation investment on BLM-administered
lands. An SRMA designation provides the BLM with away of emphasizing both staff and other
resources related to recrestion management in an SRMA, but does not in any way prescribe
management objectives for non-BLM lands.
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Approximately 39,000 acres of BLM-administered lands in the Crabtree and Quartzville
watersheds have been designated as the Y elowstone SRMA (Salem Digtrict RMP). Crabtree
Lake and the Snow Pesk area are the mgjor features in the Crabtree Watershed that fall within the
boundaries of the Y dlowstone SRMA. Green Peter Reservoir, Quartzville Creek, and the
Quartzville National Back Country Byway are the mgjor recreationd festuresin the Quartzville
Watershed thet fal within the boundaries of the Y ellowstone SRMA.

Recreation Opportunity Spectrum

To more clearly describe the recreationa experience the Crabtree Watershed offers, the

Recrestion Opportunity Spectrum (ROS) planning system was used to help describe the

recreation resources on private and public lands in the watershed. In classifying recreetion
opportunities, ROS condders access, remoteness, naturalness, facilities and site maintenance,

socia encounters, visitor impacts, and visitor management. There are seven mgor categories

which progress from the most urban to the most primitive. These consst of urban, rural,

roaded modified, roaded natural, semi-primitive (motorized and non-motorized), and primitive
(see Appendix G). The Crabtree Watershed offers severa of these settingsincluding rural,

roaded modified, roaded natural, and semi-primitive non-motorized.

Rural Setting and Recr eational Activities

ROS Rural Setting Characterization: Characterized by an environment that is culturally
modified to the point that it dominants. Cultural modifications are usually associated with
agricultural activities, residential activities, and utility corridors. Moderate social interactionis
expected.

Most of the agriculturd and residentia lands the western portion of the Crabtree Watershed fall
withinaRural setting. The primary cultura modifications are associated with grass seed and
crop fields, pasture lands, and farm or resdentia dwellings. Though the culturd modifications
dominate the landscape, the pastora setting of this part of the watershed is quite scenic.

Existing Developed Recreation Facilities: The only developed recrestion Ste is Larwood
County Park located aong Roaring River, near the southwest edge of the watershed boundary.
Larwood County Park is a popular day-use area which features the Larwood Historical Covered
Bridge. The dte dso offers picnic facilities, vault restrooms and parking.

Recreation Activities: Outside of Larwood Park, most of the land within the Rural setting is
privately owned. Asaresult, recregtiond activitiesin this setting are primarily limited to those
which occur on public roads, such as scenic driving and bicycle riding.

Other Significant Features. Both the Larwood and the Hoffman Higtorical Covered Bridge are

located within the watershed and are part of severa state and local covered bridge and historica
tour routes.
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Roaded M odified Setting and Recreational Activities

ROS Roaded Modified Setting Characterization: Forest or other natural environment, with
obvious modifications such as logging or mining activities, road access and limited facility
development, within an open space context. Moderate social interaction is expected.

Most forest lands in the eastern portion of the Crabtree Watershed fdl within a Roaded Modified
setting. These lands are characterized by aforested environment in varying states of serd stage
development. See Map 8, Serd Stages. The natura setting on private and public lands has been
ggnificantly modified in many areas by timber harvest activities and high road dendties Mogt

of the on-gite controls of recreationa use on both private and BLM-administered lands are
associated with redtrictive signage and gates.

Existing Developed Recreation Facilities. There are no developed recregtion facilitiesin this
Setting that are open to the generd public.

Recreational Activities: The main recregtiond activities mogt likely occurring in this setting
include undevel oped camping, hunting, target shooting, swimming, fishing, equestrian use and
bicycleriding. Camping is prohibited on most of the private forest land in the watershed. Other
uses which may occur more infrequently include berry and mushroom picking, and rock
hounding.

In addition to the recregtion activities listed above, the Hunter/Church Creek area (T. 11 S R. 1
E. sections 15,16,17, 21, 23) higoricdly received ratively high levels of f-highway vehicle
(OHV) use. A fairly extensvetrail sysem wasinformally developed by usersthat conssted of
dirt skid roads and single track motorcycletrails. Due to concerns about erosion and wildlife
disturbance, the area has been temporarily closed. With the closure of the Hunter Church Creek
area, OHV usein the Snow Peak area may increase.

Significant Features. The Snow Peak arealis receiving moderate levels of use and is the most
sgnificant feature on BLM-adminigtered landsin this setting.

Roaded Natural Recreation Setting and Activities

ROS Roaded Natural Setting Characterization: Forested or other natural environment, that is
mostly natural appearing as viewed from sensitive roads and trails. Social interaction is
moder ate, but with some chance of privacy expected.

Mogt of the BLM-administered landsin this setting fal within Carolyn’s Crown, Shafer Creek

and Crabtree Area of Critical Environmental Concern (ACEC). See Map 19, Specid Areas. The
setting in these areas is characterized predominately by mature and old-growth forests. Like the
Roaded Modified setting, most of the roads are rock surfaced and on Site controls of recreational
use are associated with directiond and restrictive signing and vehicle access redtrictions to
sengitive aress.

Existing Developed Recreation Facilities: There are no developed recregtion facilitiesin this
Seiting.
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Recreational Activities: Themain recregtiond activities occurring in this setting are very
gmilar to those occurring in the Roaded Modified setting. Additiond activities which most
likely occur include hiking, nature study and photography.

Significant Features. Crabtree Lake and Crabtree Meadow are the significant features receiving
recregtion use in this setting. Below isa summary of eech:

Crabtree Lake: Crabtree Lake along with Shafer Creek and Carolyn’s Crown make up a 1,222-
acre ACEC. Crabtree Lakeis an Outstanding Natural Area (ONA) and Shafer Creek and
Carolyn’s Crown are Research Naturd Areas (RNAS). Use of both RNA’sislow and

recreationa useis not encouraged.

Crabtree Lake has historicaly received low to moderate levels of use. The main activities
included camping, hunting, hiking, boating, fishing, motorcycle use, and use by educationd and
research groups. There are no developed facilities at the lake. Though use levels were relatively
low, in the early 1990s the lake was showing Signs of increasing resource impacts such astrash
around and in the lake, human waste and damage to trees, and increasing firerings. In an effort
to reduce these impacts and encourage more non-motorized use, vehicle access was blocked
approximately a quarter of amile from the lake in 1992. A dispersed campsite inventory was
conducted in 1993 and six established Sites were identified. No new dispersed sites around the
lake have been established since that time and resource impacts are significantly reduced. Since
the closure, vegetation has grown in and the old road up to the lake now resembles atrail.

Currently the lake continues to receive low levels of use. Overnight use and day useis 4ill
dlowed, but the areais not highly promoted to the public. More of the overnight use is occurring
adjacent to the parking area below the road block. Though trash, human waste, and fire hazard
are dill aconcern at these lower dites, they are well established and are not as senditive as the
area adjacent to the lake. In addition, the last mile of the road accessing the genera area has
deteriorated to the point of being difficult for passenger vehiclesto use. Thelong term
management of this road and the level of vehicle access that will be allowed needsto be
evauated for the area

Crabtree Meadow: Crabtree Meadow is alarge subalpine bear grass meadow located in the
vicinity of Crabtree Mountain on the divide between Crabtree and Quartzville watersheds. The
meadow is very scenic and has historically received low to moderate levels of use. It was
accessed by asingle-track jeep road running through the meadow. Vehicles generdly stayed on
the jeep road and impacts associated with dispersed camping were minimal.  In the pring of
1998, off-highway vehicle users began driving off the jegp road throughout much of the meadow,
causing significant damage to vegetation. In addition, large quantities of trash were found and
severd small trees were cut down or damaged from gunshot. To prevent further damage, vehicle
access was blocked. In the summer of 2000, staff reported that vehicles were getting around the
road block and again driving throughout the meadow.
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Off Highway Vehicle (OHV) Use and Designations

An OHV is defined by the BLM in the Code of Federa Regulations (Subpart 8340.0-5) as“Any
motorized vehicle cgpable of, or designed for, travel on or immediately over land, water, or other
naturd terrain, excdluding:

(1) Any non-amphibious registered motorboat; (2) any military, fire, emergency, or law
enforcement vehicle, while being used for emergency purposes, (3) any vehicle whose

useis expressy authorized by the authorized officer, or otherwise officialy approved;

4) Vehidlesin officid use; and (5) any combat or combat support vehicle when used in times
of nationd defense emergencies”

Though BLM-administered roads are not public roads, motorized vehicle use of both the BLM
and private forest roads does occur. This use is an important resource to many peoplein
accessing public lands. The Sdlem Didtrict RMP provides a designation system that sets
guiddinesfor the use of OHV vehicleson dl BLM-administered lands in the Didrict. The
mapping and updating of OHV designations for the area including the Crabtree Watershed, were
recently completed in 1999. Below are the designations for OHV use in the Crabtree Watershed:

Limited to Existing Roads and Designated Trails (ERDT): Approximately 11,270 acres of
BLM-adminigtered lands in GFMA and CONN are designated as ERDT. See Map 20, Off-
highway Vehicle Designations. Thisincdudes the Riparian Reserves around dl streams. This
designation limits motorized use to existing rock surfaced roads, while sill providing an
opportunity for the designation of off-road trails. Currently no off-road trails have been
designated as open to OHV use and no candidate areas have been identified.

OHYV Designation Acres
Limited to Exising Roads 11,270
and Desgnated Tralls

Limited to Designated Roads 6,426
Closed 312
Totd 18,008

Table5-27 OHV Designationsin the Crabtree
Water shed.
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Much of the BLM-adminigtered lands in this designation are intermixed with private industria
forest lands. These landowners currently discourage off-road use by motorized vehicles. This
makesit very difficult for the BLM to provide off-road opportunities, without contributing to
trespass and resource damage on adjacent private lands. Thereis aso growing concern about the
resource impacts of off-road use on BLM-administered lands such as erosion into streams with
threatened fish species, damage to vegetation, and disturbance to wildlife. These impacts could
be somewhat mitigated in amanaged trail system, however, without the involvement of adjacent
landowners, such asystem in not redigtically feasble. Previous discussions with private
landownersin the area indicate that they are not ready to enter into a cooperatively managed off-
road OHV trall system dueto liability and resource impact concerns. Groups or individua users
may still propose existing or new trails for designation, however, obtaining adjacent landowner
support and addressing resource damage concerns will be important factors in the approva
process.

Limited to Designated Roads (DR): Approximately 6,426 acres of BLM-administered lands
with an LSR are limited to designated roads (See Map 20, Off-highway Vehicle Designations).
This desgnetion is related to resource concerns listed for ERDT, with specid emphasis
associated with reducing disturbance to wildlife. Off-road use by motorized vehiclesis not
generaly compatible with Late-Successond Reserve management objectives, so no existing or
new trails would be designated for OHV use. The DR designation has not yet been fully
implemented, so use of amgority of the existing roadsis ftill occurring. Even with maps and
sgnage, past obsarvations indicate that the use of roads not designated as open islikdly to
continue until the road is gated or blocked. To be successful, this DR designation will require
more aggressive road management and decommissioning efforts.

Closed: Carolyn's Crown ACEC (261 acres) and White Rock Fen ACEC (51 acres) are the only
areas permanently closed to OHV usein the Crabtree Watershed. Currently there are no
compliance problemsin the Carolyn’s Crown area.

Temporary Motorized Vehicle Closure: In October 1999, the BLM temporarily closed
gpproximately 2,280 acresto dl motorized vehicle usein the Church/Hunter Creek Area (T. 11
S R. 1E. sections 15,16,17, 21, 23), due to problems with |oss of vegetation, soil erosion, and
wildlife disturbance associated with off road use by four whed drives, dl-terrain vehicles and
motorcycles. Thistemporary closure was ingtituted under the Closures and Restrictions authority
in the Code of Federd Regulations, Subpart 8364.1. The temporary closure lasts until August
31, 2001, while restoration work takes place. After the closure expires, motorized access would
revert back to the existing OHV designation which is ERDT. What level of long term motorized
vehicle access will be allowed after that date needs to be determined.

I mplementation Needs. Internal mapping of the OHV designations has been completed,
however, maps for public use, brochures, and signage il need to be developed. In addition, the
BLM is currently developing anew nationd srategy for OHV use. The development of didtrict
materiads should follow the completion of the nationd strategy (December 2000) to ensure
condgtency. Staff time and funding for this program have historicaly been very limited. More
support is needed if the program is to be adequately managed.
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Visitor Use Estimates and Recr eation Demands

There is no quantitative field-based recregtion vidtation data available for the Crabtree
Watershed. Limited field observation indicates that vigtation to this watershed is low to
moderate, with the peak-use season being in the summer and early fal. More field-based use
datais needed for estimating accurate vidtations.

The Crabtree Watershed fdls within Region 8 of the Statewide Comprehens ve Outdoor
Recreation Plan (SCORP). SCORP analyzed the supply and demand relationship between ROS
settings and recregtiond activities. While the same activity can occur in severd different ROS
settings, an individua’ s experience is expected to vary by setting. The SCORP report compared
categories of "Used" verses a"Preferred” levels of demand for arecreationd activity in each
ROS stting. Those activities that show a higher demand in "Preferred” than "Used" suggests
that there may be an inadequate supply of that setting for a particular activity. The SCORP data
indicates that there is a shortage of primitive and semi-primitive settings for most of the
recregtiona activitiesin Region 8 and that the “Used” category outweighs the “ Preferred”
category for most recregtion activities occurring in rural and roaded natural sgttings Thisis
true for most of the other regions in western Oregon.

The ROS settings in the Crabtree Watershed reflect the SCORP findings, with the mgority of
public and private lands fdling into the rural, roaded modified, and roaded natural settings.
Both semi-primitive and primitive settings can be found to the east in the adjoining Quartzville
Watershed.

Major Concerns

Those groups or individuas that participate and support motorized off-road use will continue to
be concerned about maintaining current use and providing new opportunities. Other users may
support greater redtrictions on off-road motorized usein favor of non motorized activities.
Private landowners will continue to be concerned about their access rights and the impacts of
public use on their roads and lands. The BLM is concerned about providing both motorized and
non-motorized opportunitiesin avariety of ROS settings, while still meeting other resource
management objectives for the Crabtree Watershed and the Sdlem Didtrict.

Visual Resources

Though not a direct human use, visud resources are an important resource to those living in or
viditing the Crabtree Watershed. Much of the viewshed in the western portion of the Crabtree
Watershed has been modified by human occupation or uses associated with agriculture,
pasturdand and residentid activities, and power line corridors. While these modifications are
readily evident, they tend to blend in with the form and texture of the naturd landscape from
more pastord setting in the lower devations near the valey to aforested setting in the higher
elevations of the watershed.
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The western portion of the viewshed in the Crabtree Watershed is dominated by forest lands.
Visua modificationsin this portion of the watershed are associated with roads, utilities, and
timber harvest activities on BLM and private lands. The lines created with the remova of trees
for roads, utilities and timber harvest units on private and public lands often contrast with lines,

color and texture of adjacent forested aress.

To address visud resources on BLM-administered lands, a Visual Resource Management (VRM)
classfication system was developed and used to inventory dl BLM-administered landsin the
Sdem Didrict (Sdem Digrict RMP). There are four classes of scenic vaues within the VRM
sysem. The classes range from Class | lands having the highest scenic values and receiving the
greatest protection down to Class IV lands having the lowest scenic values and fewer

modification restrictions.

Bdow isasummary of the visua resources on BLM-administered land in each VRM Classfor

the Crabtree Watershed. See Map 21, Visual Resource Management.

Table5-28 VRM Classficationsin the Crabtree Water shed.

Class|

Classl|

Classll|

Class1V

1,249 acres

0 acres

3,234 acres

13,525 acres

Class| Lands

“ Provide for natural ecological changesin visual resource management Class | areas. Some
very limited management activities may occur in these areas. The level of change to the
characteristic landscape should be very low and will not attract attention. Changes should
repeat the basic elements of form, line, color, texture, and scale found in the predominant
natural features of the characteristic landscape (Salem District RMP, page 37).”

Approximately seven percent (1,249 acres) of BLM-administered landsin the Crabtree
Watershed have aVRM Class | status. Mogt of these Class | lands are within the Carolyn’s
Crown, Shafer Creek, and Crabtree Lake ACEC's. Therest are waterfalls located in various
locations throughout the watershed. There is no developed accessto any of the waterfdls. All of
the fdls are located within Riparian Reserves, which should provide an adequate buffer from

any adjacent projects. Timber management activities in these areas are expected to be low. In
generd any development associated with recreationa use should be kept to a minimum for
resource protection and public safety. Potential design and mitigation features would need to be
developed on a Ste specific basis for any project that might potentialy impact visua resources.
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Classll Lands

“Manage visual resource management Class |1 lands for low levels of change to the
characteristic landscape. Management activities may be seen but should not attract the attention
of the casual observer. Changes should repeat the basic elements of form, line, color, texture,
and scale found in the predominant natural features of the characteristic landscape (Salem
District RMP, page 37).”

There are no Class |1 lands in the Crabtree Watershed.

Classlll Lands

“ Manage visual resource management Class I11 lands for moderate levels of change to the
characteristic landscape. Management activities may attract attention, but should not dominate
the view of the casual observer. Changes should repeat the basic elements of form, line, color,
texture, and scale found in the predominant natural features of the characteristic landscape.
(Salem District RMP, page 37).”

Approximately 18 percent (3,224 acres) of the BLM-administered lands in the Crabtree
Watershed have aVRM Class 11 gatus. Class|l lands tend to be located on prominent peaksin
the foothills or near resdences.

The generd sengitivity of the Class 111 lands in this watershed is moderate given that much of the
Class 11 lands can be seen from severa locations aong county roads and from residencesin the
valey directly west of the foothills. Snow Peak is nearly 4,300 feet high and is one of the most
prominent feeturesin the area. Though only 1,320 feet in eevation, Buzzard Butte is one of the
more prominent features in the valey foothills of the Crabtree Watershed, and islocated in T. 11
S, R.1E, Section 17. Any projects planned on either of these features would be subject to
greater sengtivity and should be evauated carefully.

Many of the Class 11 lands are dso intermixed with private industrial forest lands where timber
management activities is often observable. A proposed project’s impacts to visua resources on
Class |1 lands will vary depending on the specific project design festures and a number of
mitigating factors such as the presence and location of riparian reserves, roadside vegetation
buffers and vegetation buffers around resdences. Visud resource impacts and potential
mitigation measures should be considered for al projects on Class 111 lands.
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Class|V Lands

“ Manage visual resource management Class IV lands for moderate levels of change to the
characteristic landscape. Management activities may dominate the view and be the major focus
of viewer attention. However, every attempt should be made to minimize the effect of these
activities through careful location, minimal disturbance, and repeating the basic elements of
form, line, color, and texture (Salem District RMP, page 37).”

Approximately 75 percent (13,525 acres) of BLM-administered land in the Crabtree Watershed
aeclassdfied asClass 1V lands Class|V lands generdly have alow visud sengtivity and fall
into the “seldom seen” category. In thiswatershed, Class IV lands are often adjacent to private
indudtria forest landsin which forest management activities are often observable. While
sengtivity on Class 1V landsis generdly low, the impacts of proposed projectsto visua
resources should till be evauated and mitigation measures cons dered.

Landsand Minerals

Interest in the commercia extraction of minera resources and energy resourcesis currently low
and is not expected to increase significantly in the near future. The primary mining activities on
public and private lands in the Crabtree Watershed are associated with rock quarries for road
building. Other uses are associated with right-of-way agreements for roads, utilities and two
communication stes located on Snow Pesk and Y dlowstone Mountain. There are no known gas
leases in the Crabtree Watershed.

Prohibited Uses

Prohibited uses on public and private lands generdly involveillegd dumping, vehicle
abandonment, long term occupancy, equipment and sign vandaism, wildlife poaching,
unauthorized removad of forest products, and growing or manufacturing illegd drugs.

In addition to the work done by the Sdlem Didtricts Law Enforcement Officer, an organization
cdled the Linn Forest Protective Association was formed to try and resolve these issues for
public and private forest landsin Linn County, including those lands in the Crabtree Watershed.
The Linn Forest Protective Association is made up of state, loca and federd agencies, and
private industrial timber company representatives which meet on aregular basis to discuss and
try to cooperatively resolve these prohibited uses. One of the outcomes of this association has
been the cooperative funding of a Linn County Sheriff in snce 1995, whose sole responsibility is
to patrol forest landsin Linn County. The BLM started contributing in 1996. This has been a
successful program to date, however, budget congtraints may limit the BLM’ s ahility to

participate in this program.
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Chapter 6 Future Conditionsand Trends

M anagement Objectives and Direction

This chapter projects future trends of vegetation and ecologica processes functioning in the
watershed under the Northwest Forest Plan (NFP), Salem District Resource Management Plan
(RMP), and other gpplicable federal and state laws and management plans. Lands within the
Crabtree Watershed are managed by many landowners under avariety of management objectives.

The Oregon Department of Forestry (ODF) manages about 2 percent (1,751 acres) of the
Crabtree Watershed as part of the Santiam State Forest. Thefinal draft of * Northwest Oregon
Sate Forests Management Plan” wasissued during the fal of 2000. The* Clackamas-Marion
Digtrict Interim Implementation Plan” describes forest management for all forest resources on
the Clackamas-Marion Didtrict, and includes the State lands in Crabtree Watershed, which are
located in Linn County. These documents describe a Structure Based Management Plan, based
on current and desired future landscape design. Individua forest stands were classified by Forest
Stand Types, which roughly correspond to seral stages. Current percentages of each Forest Stand
Type were caculated and desired Future Conditions were determined based on a variety of
management considerations.

A large percentage of State lands in the watershed are in the closed stand condition. Dueto
sgnificant amounts of root disease and soil compaction caused by past logging, these stands
probably would not be able to attain older forest structure in the next forty years. The didtrict's
primary god isto eradicate root disease and regenerate stands that could develop into older forest
dructure over the long term. This goa would produce diverse stand structures in some areas
through patch cuts, and increase species diversity by planting disease resistant speciesin disease
pockets. Mogt of the older forest structure stands would be located dong the streams. The
desired future condition of State lands in the watershed would be to reduce the amount of acreage
in closed stand conditions by about haf and increase the amount of regenerated stands over
current conditions. The amount of older forest structure would increase as previoudy logged
gands dong streams mature.

Ch.6Pg. 1



There are alarge number of private landownersin the Crabtree Watershed with varying land
management strategies and objectives. During the andys's, private lands were classfied as ether
non-industrid or indudtria private lands. Non-industrid private lands are owned by smaler
private landowners and include the mgority of the urban/rura resdentid, agricultural and non-
forest types, especidly in the Willamette Valey portion of the watershed. Non-industrid private
lands comprise about 42 percent of the watershed. Theindustrid private lands are managed by
commercid forest landowners, companies or corporations primarily for timber management.
Industria private lands comprise about 38 percent of the watershed. These lands are managed in
compliance with the Oregon Forest Practices Act (OFPA), primarily on economic rotation
lengths of 40 to 70 years. For the purposes of andysis, rotation lengths for private industria and
private non-indusiria lands was assumed to be smilar.

All of the 18,008 acres of federa lands in the Crabtree Watershed are managed by the Salem
Didrict BLM. These lands are managed according to the standards and guiddines of the Sdem
Digtrict RMP and the NFP to meet or exceed the OFPA. There are severd Land Use Allocations
(LUAS) within the Crabtree Watershed. See Map 4, BLM Land Use Allocations within the
Crabtree Watershed. The mgority of BLM lands in the Crabtree Watershed (7,209 acres) isin
the Generd Forest Management Area (GFMA). These lands are to be managed on rotation
lengths defined by culmination of mean annud increment, which generdly is 70 to 100 years.

Green tree retention is lower than that required for the Connectivity (CONN) LUA.

Contained within the Crabtree Watershed are portions of CONN blocks ( 4,061 acres) identified
during the planning process. These blocks are located mostly in the Church Creek SWB and
North Fork Crabtree SWBs. According to the Sdem District RMP, these lands are to be
managed on a 150 year rotation with greater green tree retention than GFMA. These CONN
blocks are also designed to maintain 25 to 30 percent in older forest (late serd) conditions
through time. The GFMA and CONN together form the Matrix LUASs on federa lands.

There are 6,738 acres of Late Successional Reserves (LSR) in the Crabtree Watershed located in
the upper end of the watershed primarily in the North Fork Crabtree SWB, and to alesser extent
the Church Creek and South Fork Crabtree SWBs. See Map 4, BLM Land Use Allocations.
There are 755 acres of LSR in the vicinity of Snow Pegk that straddles the divide between
Thomas Creek and Crabtree Creek. The remaining LSR in the watershed is part of the
QuartzvilleMiddle Santiam LSR Wilderness complex. The Quartzville/Middle Santiam
Wilderness complex is 92,400 acres in Size and spans four mgor watersheds from Crabtree to the
west, through Quartzville, into the North Santiam to the north towards Detroit Reservoir and

south and east into the Middle Santiam watershed. Only about five percent of the complex is
within the Crabtree Watershed. In addition to these mapped L SRs, there are two core areas on
BLM lands for known spotted owl sites (KOSs) established before January 1, 1994. These core
areas are to be managed as LSRs. According to the NFP, RMP and the LSRA, LSRs are to be
managed to maintain and enhance late serd conditions over time.

Overlaying the entire BLM land base are Riparian Reserves. See Map 3, BLM Land Use
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Allocations with Riparian Reserves. They have been identified as a buffer dong dl sanding and
flowing water, intermittent stream channels, ephemerd ponds, and wetlands. Riparian Reserves
are to be managed to maintain and enhance riparian and late serd conditions to meet Aquatic
Conservation Strategy objectives. The reserves were designated to help maintain and restore
riparian structures and functions, benefit fish and riparian-dependent non fish species, enhance
habitat conservation for organisms dependent on the transition zone between uplands and
riparian areas, improve travel and digpersal corridors for terrestrid animals and plants, and
provide greater connectivity of late successona forest habitats. The width of the protection
buffer varies depending on stream class and the height of Ste potentid trees. Al fish-bearing
greams have a minimum width that is the average height of two Ste potentid trees. On non-fish
bearing streams, thiswidth is the average height of one Site potentia tree. Since not al these
streams are mapped, some adjustments will be made as Ste-specific areas are mapped. For this
watershed andyss, Site tree height was designated as 220 feet for the lands less than 1500 foot
elevations, 200 feet for eevations between 1500 and 3000 feet, and 180 feet for dl evations
above 3000 feet. Stream dendities in the Crabtree Watershed are fairly high and it is estimated
that 44 percent of the totad BLM land base iswithin a Riparian Reserve. Refer to the NFP and
Sdem Didrict RMP for more details regarding standards and guidelines, and best management
practices for the various land use dlocations. See Figure 2-2, BLM Land Use Allocation Acres
and Percentages in Crabtree Watershed, and Table 2-1, Land Use Allocations for BLM landsin
the Crabtree Watershed.

Terrestrial

Vegetation Patterns

The current conditions of the terrestrial domain are the result of altered processes (see

Chapter 4). The current (dtered) conditionsin combination with the human processes that now
dominate the ecosystem within the Crabtree Watershed are expected to continue. Wildfire
excluson and resource extraction will continue to be the dominant forces influencing the future
conditions. However, natural processes (erosion, mass wagting, disease, insect infestations, and
sorm-related events) will continue to affect the terrestrial domain across the watershed and may
be exacerbated by fire excluson and resource extraction related activities.

The current proportion of forest/non-forest typesis expected to remain approximately the same at
65 percent forest, and 35 percent non-forest types. The non-forest types in the urban/rura
resdentid/agricultural areas may increase dightly over present conditions as urbanization
continues its eestward expansion into the lower reaches of the watershed. Declinesin
hardwood/mixed forest typesin the lower portion of the watershed are expected to continue as a
result.
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Seral Stages

Late serd habitat on non-federd landsis expected to stabilize at leves of less than five percent

of the watershed. OFPA riparian buffers and resource protection sites on non-federd lands are
expected to contribute to late seral habitat in the future. Assuming an average rotation of 60

years on non-federa lands with even flow of harvestable acres over time, gpproximately athird

of the forest types would be distributed between each of the 20 year age classes (0 to 20; 20 to
40; and 40 to 60 years of age). However, due to harvest patterns in the past, alarger percentage
will be reaching harvestable age than would if the acreage was on aeven flow of harvest over the
length of the rotation. Currently, closed sapling stands over 40 years of age occupy dmost half

of the forest types on non-federa lands. These stands are expected to be thinned and harvested
as they gpproach 60 years of age. This uneven didtribution of age classes is expected to continue
in the future as large acreages reach harvestable age within the next 20 years. Thisisthe casein
the South Fork Crabtree SWB, where 67 percent of non-federd lands are over 40 years of age. In
Church Creek and Roaring River SWBs, about 50 percent of non-federd lands are over 40 years
of age.

According to the NFP and the RMP, aminimum of 15 percent of the federdl landsin any given
watershed should bein late successiond (late sera) conditions over time. Currently, about 35
percent of the federd land in the watershed isin late seral habitat. The amount of |late serd

habitat on federa lands is expected to increase under the NFP and RMP. The distribution of late
serd habitat would generdly follow riparian reserves on matrix lands, and would include LSRs
and the 25 percent late serd in Connectivity blocks. AsLSRs and Riparian Reserves are dlowed
to develop over time, about 64 percent of the federd lands in the watershed have the potentia to
become late sera habitat within 80 years under current management. In the long term, the 15
percent late serd retention guideline and the 25 to 30 percent older forest retention in CONN
would be represented entirely within LSRs and Riparian Reserves.

Currently, about 11 percent of the watershed (al ownerships) isin late seral habitat. With the
development of riparian reserves and LSRs on federd lands and OFPA buffers on non-federa
lands, the entire watershed has the potentia to support 14 to 16 percent late serd habitat within
80 years under current management. There would be a shift in the distribution of late serd
habitat across the watershed, however the total amount of late sera in the watershed would
increase only dightly over current conditions. Thisis dueto the relatively smdl total percentage
of federa lands (less than 20 percent) which limits how much these lands can contribute to late
serd conditions in the Crabtree Watershed over time.
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Ultimately, the Matrix (excluding Riparian Resarves) across dl ownershipsin the watershed will
consst of early to mid serd stages 0 to 60 years of age. The patch dementswill continue to be
older forests 80 to 200 years plus. Distribution and connectivity of late seral habitat will be
discontinuous in some areas due to the isolation of scattered individua federd parcels.
However, the development of corridors dong Oregon Forest Practices Act riparian buffers on
private lands would provide some degree of connectivity in the future.

Habitat Quality

The amount of interior late serd habitat is expected to increase on federd lands as LSRs and
Riparian Reserves develop into older forest. Currently, thereisvery little interior forest habitat
on non-federd lands, which is expected to be the case in the future aswell. No future
regeneraion harvest within the LSR and road closures will enhance the qudity of interior late
serd in the upper portion of the watershed.

Special Habitats

The mgority of the identified specid habitats on federa lands within the Crabtree Watershed are
ether within Riparian Reserves, ACEC or LSR and would be protected from most human
intruson. However, these areas are not immune to degradation. Meadows, wetlands, and lakes
can be diminished by the regrowth of trees and invading brush. In the past, disturbance caused
by wildfires and beavers have helped maintain these systems. Based on comparisons of aerid
photos from the 1950s and 1998, the Snow Pegk ecosystem exhibits signs of encroachment due
to fire excluson. This process can be expected to continue unless prescribed fire or other means
is used to limit forest encroachment on meadow ecosystems.

A comparison of aerial photos from the 1950s and 1998 show degradation due to roads and off-
highway vehicle (OHV) use. Specia habitats adjacent to forest roads that are open to public
vehicle use are a the greatest risk from human impacts. These areas are the most bleto
OHV use. The result of OHV use can be compaction, vegetation trampling, channding and
dtering of water courses, and the degradation of sengtive plant and anima habitats. With our
current OHV management, these practices may continue and accelerate the degradation of these
sengitive ecosystem components.

The mgority of Buzzard Butteislocated on BLM landsin GFMA. Buzzard Butte meadows and

the adjacent streams would be protected with buffers and Riparian Reserves. The resulting
bufferswould leave smdl, unprotected areas in the vicinity of the Buzzard Buite.
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Standing Dead/Down L ogs

The number of standing dead trees (snags) is expected to decline in the short term as materid in
more advanced stages of decay fal down and decompose. Over the long term, the amount of
standing dead on federa lands is expected to gpproach 60 percent of potentia cavity dwelling
wildlife populations as late sera developsin LSRs and Riparian Reserves and green tree
retention guidelines are implemented.  On non-federa lands, OFPA requirements for standing
dead and stream buffers would help contribute to the standing dead resource across the
watershed.

Down CWD is expected to decline in the short term as materia in more advanced stages of decay
continues to decompose. Over the long term, down CWD on federa lands is expected to
increase as L SRs and Riparian Reserves develop into late seral and green tree retention
guidelines are implemented. The OFPA requirements for down logs and buffers would help
contribute to down CWD on non-federd landsin the future.

Roads and Trangportation

Road densities are expected to increase dightly within the watershed as additiond roads are
congtructed for timber harvest on non-federal lands. Average total road density on federa lands
isestimated at about five miles per section, which ishigh. BLM management direction for

federd lands within the watershed cals for no net increase in roaded miles. This means that
when aroad is built it will either be removed (decommissioned) upon completion of timber
harvest activities or alike amount of road will be decommissoned esewhere in the watershed.
Thistrend is expected to continue, with no net increase and likely anet decreasein road densities
on federd landsin the future.

Currently, there is a high percentage of roads which are at least seasondly closed which helps
reduce disturbance to wildlife, particularly on non-federd lands. Thistrend is anticipated to
continue as private land owners maintain current closures and close additional areas, and federa
roads are decommissioned or closed to meet the Aquatic Conservation Strategy Objectives.

Ch. 6 Py. 6



Special Status/Special Attention Species

Plants

Two of the species identified previoudy, Cimicifuga elata, tal bugbane, and Huperzia
occidentalis, fir clubmoss, that occur in the Crabtree Watershed are associated with riparian
aress. Potentia habitats for Corydalis aquae-gelidae, ariparian dependent species, will increase
over time with the development of Riparian Reserves. The other speciesthat occursin the
watershed is Bridgeopor us nobilissimus, which is associated with higher eevation old growth
forests. Management recommendations for this species involve protection with reserves. Other
old-growth associated species suspected to occur in the watershed include: Allotropa virgata,
Ptilidium californicum, and Corydalis aquae-gelidae. Habitat conditions on federd lands for
these species are expected to improve in the long term.

Mog of the native Willamette VValey habitats have been converted to agricultura/rura aress.
Invasive plant species have become established in the ecosystem, and are expected to continue to
compete with native vegetation. Habitat conditions for Willamette Vdley Specid Status plant
species known or suspected to occur in the Crabtree Watershed are expected to remain stable or
continue to degrade over time. These Willamette Vdley speciesinclude: Delphinium
pavonaceum, Erigeron decumbens var. decumbens, Aster curtus, Del phinium leucapaheum,
Montia howellii and Sullivantia oregana. Many of these speciesinhabit prairie remnants dong
roadsides and are subjected to mowing, herbicides, and numerous other land management
activities which are more frequent in the lower devations.

Animals

Habitat conditions for late seral gpecies of concern are expected to improve dightly in the long
term. Although the amount of late sera habitat on federd lands is expected to increase
ggnificantly, the rdatively smal percentage of federd landsin the Crabtree Watershed (less than
20 percent) limits how much federal lands can contribute to late serd conditions over time.
There would be ashift in the digtribution of |ate serd habitat to federa lands over time.

Habitat conditions for early and mid serd stage species are expected to improve over time as
non-federa lands approaching harvestable age are harvested.

Habitats for priority species that use snags and/or down logs are expected to decrease in the short

term and increase in the long term with increased retention requirements on both federal and non-
federd lands.
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Threatened and Endanger ed Species
Bald Eagle

Habitat conditions for the bald eagle are expected to improve over time as riparian areas dong
larger streams develop, providing more trees suitable for nesting and perching. Thiswill
especidly be the case on federd lands in the vicinity of the mainstem of Crabtree Creek and the
Roaring River. Bald eagles have been observed in these areas, and there isanesting pair known
to occur just outside of the lower end of the watershed.

Northern Spotted Owl

Suitable habitat for the northern spotted owl is expected to follow the same trends as described
previoudy for late serd habitat and species. Overall, habitat condition for the spotted owl is
expected to decline then stabilize in the long term.  The Crabtree Watershed will continueto be
an important link by providing dispersa between the Quartzville LSR to the east, and the
Thomeas Creek Watershed to the north and west. However, spotted owl dispersal out of the
Crabtree Watershed is limited by the scattered federad ownership and the North Santiam River
Corridor to the north, the South Santiam River Corridor to the south and the Willamette Valey
onthewest. The mogt significant lands in the watershed for spotted owl movement are the BLM
landsin the North Fork Crabtree SWB. These lands are directly connected to the large

L SR/wilderness network to the east of the watershed where the mgority of dispersal between
known spotted owl sites in the Cascades Range takes place. Suitable and dispersa habitat
conditionsin this portion of the North Fork Crabtree SWB are expected to improve asLSR
continues to develop late serd conditions over time.

The digtribution of suitable and dispersal habitat will follow Riparian Resarves on federd lands

and will include the LSRs and the 25 percent late serd in the CONN blocks. Digtribution and
connectivity will be disrupted by the fragmented pattern of federd ownership in the watershed.
Dueto harvest patternsin the past, closed sapling stands over 40 years of age occupy dmost half
of the forest types on non-federal lands. As aresult, these stands are expected to be thinned and
harvested as they approach 60 years of age. This uneven distribution of age classes could limit
dispersal capabilities from Thomas Creek and the western portion of Crabtree Watershed through
South Fork Crabtree, Church Creek and Roaring River SWBs. North Fork Crabtree SWB should
remain viable for dispersd, however, ownership patterns will limit dispersd capabilities through

this SWB aswell.
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Of the seven known spotted owl sites (KOSs) with Site centers in the watershed, three were
found to be viable. These three sites are located in the North Fork Crabtree SWB on BLM lands
in LSR. Of the other four Sites, three are considered to be non-viable. The other one, located in
the Church Creek SWB ismargind, but occupancy and reproduction appears to be stable. In the
long term, the three viable Stes on BLM lands in the LSR are expected to remain vigble. Dueto
the lack of suitable spotted owl habitat and fragmented federal ownership, the remaining four
gtesin the watershed are not expected to be viable or stablein the long term.

The number of barred owl sightings in the watershed have increased draméticaly in recent years,
and are expected to continue to increase as nesting pairs produce young. Nesting has been
documented in the lower end of the Crabtree Watershed. Barred owls have been observed in the
Richardson Gap, Roaring River, Church Creek, and Beaver Creek SWBs. To date, there have
been no known sightingsin the upper end of the watershed in North Fork or South Fork Crabtree
SWBs. However, in the future, barred owls are expected to continue their expansion into these
SWBs.

Potentia future conditions of the spotted owl and its habitat in the Crabtree Watershed was
estimated and the results are shown in Table 6-1.
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Table6-1 Future Status of the Spotted Owl and its Habitat within the Crabtree Water shed

Totalin Total in LSR (%) Total notin LSR (%)
WA

Acreagewithin Boundary 100,022 6,738 (7%) 93,284 (93%)
Acreage of Federal 18,008 6,738 (37%) 11,270 (63%)
Federal Suitable Spotted 10,878 6,204 (57%) 4,674 (43%)
Owl Habitat
Federal Dispersal Plus 13,027 6,204 (48%) 6,823 (52%)
Spotted Owl Habitat
Federal CapablePlus 17,333 6,204 (36%) 11,129 (64%)
Spotted Owl Habitat
Federal Critical Habitat 6,830 5,966 (87%) 864 (13%)
(% suitable habitat) Total in WA Total Protected Total Unprotected

(inLSR) (notin LSR)
Spotted owl sites (>40%) 3 3 0
Spotted owl sites (20-40%) 0 0 0
Spotted owl sites (<20%) 1 0 1
Total Spotted Owl Sites* 4 3 1

* Estimates of individual sitesare based on current known spotted owl sitesat current locations.
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Aquatic
Hydrology

Peak flows, low flows, and annua water yiddswill continue to fluctuate depending on
precipitation and temperatures. Y early precipitation in the area tends to cycle between wetter
than average periods and dryer than average periods approximeately every 20 years. Stream flow
in forested basinsis dso affected by evapotranspiration. Forest harvest has been shown to reduce
evapotranspiration.  Harvesting may also affect snow accumulations and melt.

Future harvesting and the addition of new roads may affect water yields, peak flows and stream
dynamics, depending on the timing of harvest and road locations. Roads affect stream flows and
yiddsin adifferent way than harvesting. While harvesting affects evapotranspiration, roads
influence hilldope flow paths by converting subsurface flow to surface flow and dlowing it to
enter the stream more quickly. The combination of harvesting and roads in smal basins has been
shown to increase peak flows, produce higher storm volumes, and produce earlier risesin stream
flow response to storms (Jones et a. 1996).

The mgjor usesin the watershed will continue to be forest products, wildlife habitat, and water.
Agriculture will continue to be the major use in the lower portion of the watershed. The potentia
conflicts over dlocation of stream flow during low flow periods could escaate due to an increase
in consumptive use over time.

Under the Sdlem Digtrict RMP and OFPA, much of the Crabtree Watershed will continue to be
harvested on arotationa basis. On federd lands, the average age of forest sands will increase as
aress classfied as Riparian Reserve and LSR mature. Road dengties on federa lands will
probably decrease as unneeded roads are decommissioned and removed. Private land road
dendities may remain stable or increase as roads are added to access stands for harvest in the
future.

Water Quality

Most of the Crabtree Watershed is forested and managed for the production of wood products. In
generd, private forest lands are harvested under arotation age of gpproximately 50 to 60 years.
While harvesting in the watershed occurs dmost congtantly, large tracts of forests which were
previoudy harvested and regenerated are gpproaching 50 yearsin age, and could be harvested
within the next decade. This harvest cycle will continue into the future resulting in a disturbance
regime much shorter than the pre-European settlement disturbance cycles.
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Water qudity in the watershed will continue to be affected primarily by commercid and
agriculturd activities. The current disturbance cycle will continue to affect seam dynamics and
sediment regimes. Roads will continue to have amgor influence on sorm water routing and
stream sediment loading.

Under current management guiddlines, the trend on the federd forest lands will be stable or
improving as forest stands and stream buffers mature. Improved OFPA protection measures, and
requirements of the NFP will improve overal water quality within the watershed. Stream shade
and woody debris recruitment will improve in the long term as forest practices evolve and young
stream adjacent forests mature in Riparian Reserves. This could result in lower stream
temperatures, improved fish habitat and stream structure.

Soils

Soil properties, classifications, series descriptions, and soil maps of the Crabtree Watershed are
contained within the Soil Survey of Linn County Area Oregon.

Soil Stability

The relationship between pyroclastic rock and dope stability was studied by the USFS on the

H.J. Andrews Experimenta Forest by Dyrness (1967). In this study, 94 percent of mass soil
movement events occurred on the 37 percent of the area made up of pyroclastic materia, and 8
percent of the area made up of green tuff and breccias. Comparative rates of soil movement from
various land uses have been inventoried over atwenty five year period in the experimenta forest
in the Cascade Range. Mass erosion rates were cal culated to be 0.87 cubic meters per hectare per
year for undisturbed forests, 2.45 cubic meters per hectare per year for clearcuts, and 26.19 cubic
meters per hectare per year associated with roads. 1n a summary of severa studies, McNutt and
McGreer (1985) caculated natural dumping rates of 0.0224 per square mile per year; or one
dump in 45 years per square mile in aress of undulating topography with dope gradients of less
than 60 percent. Natura failure rates on areas of steep to extremely steep dopes (70 to 100%)
occur in old-growth Douglas-fir stands.

Naturd and human caused landdiding and erosion will continue to occur throughout the
watershed as aresult of past management, future management, and climatic conditions. Future
meass erosion and dumping rates will be influenced by logging and roading activitiesin the
watershed, which will cycle aslarge tracts of forest land reach harvest age. Upper reaches of the
watershed under federa control and designated as L SRs will approach natura erosion rates,
except where influenced by existing roads.
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Fisheries
Fish and Aquatic Habitat

Management of federd lands under the standards and guiddines of the NFP is expected to result
inincreasing levels of LWD loading and insiream habitat complexity. This should resultin
improving trends in fish populations, provided that climatic conditions and harvest retrictions
remain favorable for threatened fish populations. However, in the Crabtree Creek Watershed,
most of the federa lands are in the upper portions of the Beaver Creek, Roaring River and North
Fork Crabtree SWBs, upstream of the range of anadromousfish. Improvement in the LWD
recruitment potentia in the upper SWBs due to retention of NFP Riparian Reserves will benefit
downstream threatened anadromous fish populations, but to afar lesser degree than if
anadromous habitat existed on blocked-up federd lands. Specific management policies and
actions expected to result in improvement of fish habitat conditions are retention of NFP
Riparian Reserves, attainment of Aqueatic Conservation Strategy Objectives and watershed
restoration, in upland as well as riparian and instream aress.

Fish habitat conditions on non-federa lands, managed under the OFPA are expected to continue
to decline until a consderably more consarvative revison of the Act is completed. However,
voluntary restoration and conservation measures conducted by private landowners and state and
loca governmentsingpired by the Oregon Plan for Salmon and Water sheds and the Willamette
Restoration Initiative may lead to improvement in fish habitat conditions on non-federa lands.

Social

With Linn County’s proximity to the I-5 travel corridor and the relatively high qudity of lifeit
offers, migration into the county is expected to continue as the mgjor driving force of expected
increases in the county’ s population. The population of Linn County was 91,227 in 1990 and is
expected to increase by 27 percent by the year 2010 t0116,053. With Linn County's proximity to
I-5, it isa prime location for future business development. Thisis beginning to pay off even

now, as firms and businesses ook further south of the Portland areainto the Willamette Vdley

for relocation and expanson. Though the smaller rurd areas may not see as rapid rate of growth,
some economic development would be expected. In addition, growth in neighboring urban such
as Sdlem, Albany, Corvallis and Lebanon would aso provide employment opportunities for those
willing to commute from outlying rurd aress.
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Forest Products

Federally Managed L ands

Wood products will continue to be provided from BLM lands consstent with the Sdlem Didrict
RMP and NFP. The mgority of wood products will most likely come from landsin the GFMA
and CONN LUAs. No specific estimates of volume have been forecasted in this andlysis.

Private Industrial Timber Lands and State of Oregon Lands

It is expected that unless a desirable and cost effective substitute becomes available, demand for
wood products will most likely remain fairly high. Some of this demand will be met through the
importation of wood products, however, domestic wood products will aso be an important
component of supply. This makesit likely that the predominant land use on private landsin the
Crabtree Watershed will continue to be industrial forestry. It is aso expected thet the generd
rotation age will continue to be 50 to 60 years. However, harvesting levels and practices may
vary depending on individua company policy, aswel as economic and regulatory factors.
Similar trends are expected for small private woodlot |ands and lands managed by ODF-.

Special Forest Products

Specid Forest Products (SFP) has potentid for growth as demand for existing products grow and
if noncommercid products become more marketable. A SFP inventory and modding system
may increase the marketability of these products, both on private and public forest lands.

Resdential and Agriculture

Much of the forecasted population growth for Linn County will most likely occur around the
existing population and economic centers of the county such as Albany and Lebanon. However,
the Crabtree Watershed is close enough to the I-5 corridor that some growth in residential
activity would be expected in the watershed. Current zoning in the mgjority of the watershed
would regtrict the lot division to no less than 80 acres, unless a county variance is granted.

Sengtivity to timber management activities and public use on BLM lands adjacent to resdentia
lands will continue to be a concern. Senditivity would be expected to increase if the number of
resdences around BLM landsincreases. Harvest of private industrid timber lands may also
reduce buffers between resdentid dwellings and BLM lands, increasing sengtivity of specific
areas.

Ch. 6 Py. 14



Water Rights

The exigting water rights will mogt likely be maintained. Currently, there are concerns about
water quantity and quality in the Crabtree Watershed. These concerns will most likely increase
as the demands for water use increase.

Roads and Access

Overdl public motorized vehicle accessto BLM lands is expected to decrease over time. Thisis
partidly due to gates on private lands and efforts by the BLM to reduce road dendties including
road decommissioning, storm proofing, blocking and gating. Public access would be
ggnificantly limited if the Snow Pegk Mainline was permanently or seasondly closed to
motorized vehicle use.

Recreation Uses

Roaded Natura and Roaded Modified will continue to be the predominant setting on BLM lands
and on mogt of the private industrid timber lands. Lands classified asrurd are not expected to
increase or decrease sgnificantly in the next ten years.

One of the trends that may become a concern in this watershed is the ongoing reduction of public
access for both passenger car use and off-highway vehicle use. It has become increasingly
difficult for the BLM to provide for this activity given the resource concerns associated with
motorized use and the patchwork ownership pattern with private land. This trend may become a
concern on aregiona bassaswell. Asaresult of the Hunter/Church Creek closure, OHV usein
the Snow Peak and Hammond Camp areamay increase.

In contrast, opportunities for participation in recreationd activities in non-motorized roaded
natural and semi-primitive settings will mogt likely increase, helping to meet the demand
shortages that currently exi<.

With growing time and economic congtraints, recrestiona opportunities close to communities
will become more popular. Given the proximity of the Crabtree Watershed to the I-5 corridor,
the demand for loca developed and undevel oped recreationd opportunitiesin al the ROS
Settings is expected to increase.
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Visual Resources

In generd, it is expected that most of the modifications to the Crabtree viewshed would be
associated with timber harvest on private and public lands. These modifications would continue
to be readily observable in most of the watershed. If population continues to grow in the rura
areas within the Crabtree Watershed, sengitivity associated with timber management activities on
BLM lands may increase. The mgority of the viewshed modifications would take place in the
GFMA and CONN LUAs.

Landsand Minerals

Rock quarries for road building and maintenance are expected to continue to be the primary
mining activity on both public and private lands in the Crabtree Watershed. There are no new
leases or rights-of-way planned other than those associated with roads.

Prohibited Uses

Under the existing management Stuation, prohibited uses would most likely increasein the
Crabtree Watershed. If the closure of private and public lands continues, prohibited uses on the
remaning lands open to motorized use are likdly to increase. It is hoped that the efforts of
cooperative organizations such as the Linn County Forest Association and the Sdem Didtrict’s
Law Enforcement Officer can help deter such activities.
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Chapter 7 Management Recommendations

Terrestrial
Findings:

Terrestrial Finding #1- Late Seral or Late Successonal (mature and old-growth) Forest
Habitat: The amount and quality of late seral forest habitat is limited in the Crabtree Watershed.
The andysis of current conditions shows 11 percent late serd forest across dl ownerships. Less
than five percent isin old-growth over 200 years of age. For BLM lands, the amount of late serd
is congderably higher at 35 percent. About 21 percent of BLM landsisin old-growth forests.
Sixty percent of the late seral forest in the Crabtree Watershed ison BLM lands.

The amount and quality of late serd forest was further andyzed by sub-watershed basin (SWB).
North Fork Crabtree SWB and Church Creek SWB have the most late serd with 27 percent and
17 percent, respectively. Seventy percent of the remaining late serd in the watershed isfound in
these two SWBs. Late seral forest is most scarce in Richardson Gap SWB (<2%), Beaver Creek
SWB (3%), Roaring River SWB (8%), and South Fork Crabtree SWB (10%).

Twenty one percent of the remaining late serd in the watershed is functioning asinterior late

serd forest habitat. With the development of Riparian Reserves and Late Successond Reserves
(LSRs) on federd lands and Oregon Forest Practices Act (OFPA) buffers on non-federal lands,
the entire watershed (all ownerships) has the potentia to support 14 to 16 percent late serd forest
habitat within 80 years under current management. Due to the smdll total percentage of federd
lands in the Crabtree Watershed (less than 20 percent), there are limits to how much federa lands
can contribute to late serd forest habitat over time.

Terrestrial Finding #2 - Standing Dead/Down Coar se Woody Debris (CWD): Thereisa
scarcity of standing dead/down CWD habitat, especidly larger materid in the early stages of

decay. Estimates show that the amount of standing dead/down CWD are below Northwest

Forest Plan (NFP) and Salem District Resource Management Plan (RMP) standards. Over the
long term, the amount of standing dead materid on federd lands is expected to gpproach 60
percent of potentiad cavity dwelling wildlife populations as late serd forest developsin LSRsand
Riparian Reserves and green tree retention guidelines are implemented. There would be adight
increase of standing dead/down CWD on private/state lands as relaively new OFPA

requirements continue to be implemented.
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Terrestrial Finding #3 - LSR Boundaries. LSR boundariesin the vicinity of Harry Mountain
Ridge and the Snow Pegk area ddlineated by the Salem District RMP follow interior section lines
rather than topographic features and/or known Specia Status/Specia Attention Species
occurrence. Managing dong legd boundaries irrespective of ecologica features and species
occurrence would be incongstent with the management of these L SRs as ecosystems and
protection of known Specid Status/Specid Attention Species. Adjustment of LSR boundaries
along topographic features, type changes or even roads rather than legal boundaries would make
the L SRs more ecologicaly sound.

Terrestrial Finding #4 - Special Habitats: On BLM lands, the Snow Pesk cosystem and
Carolyn’s Crown/Shafer Creek/Crabtree ACEC are priority specid habitat complexesin the
Crabtree Watershed. Buzzard Butte and White Rock Fen ACEC are unique specid habitat
features that are aso important.

Terrestrial Finding #5 - Willamette Valley Habitats: A fairly large portion of the Crabtree
Watershed iswithin the Willamette Vdley Physiographic Province. A number of bird species
that are considered to be Willamette Valey habitat speciaists are known or are suspected to
occur on non-federa landsin the watershed. These species include the yellow-breasted chat,
grasshopper sparrow, vesper sparrow, and western meadowlark. They prefer native Willamette
Valley habitats such as grasdands and riparian areas dong larger streams and rivers. The
Richardson Gap area has been identified as a Grasdand Bird Conservation Area (BCA),
according to the Conservation Strategy for Landbirds in Lowlands and Valleys of Western
Oregon and Washington (American Bird Conservancy, March, 2000). Under the Conservation
Strategy, non-federd landowners can pursue cooperative agreements and funding to maintain,
improve, restore and/or protect native Willamette Valey habitats, especidly in the Richardson
Gap Grasdand BCA. Cooperative programs and funding opportunities are described in the
Implementation Section, Chapter 9, of that document. A number of voluntary programs are
available to private landowners which provide financia and technical assstance. Programs
include those administered by the U.S. Department of Agriculture under the 1996 Farm Bill, the
Wildlife Habitat Conservation and Management Program administered by Oregon Department of
Fish and Wildlife, and maiching funds provided by private foundations such as the Nationd Fish
and Wildlife Foundation.

Terrestrial Finding #6 - Road Densities. There are goproximately 603 miles of road on all
ownerships within the watershed. Currently, the average total road density across dl ownerships
is estimated at about four miles per section. Of the 603 total road miles in the watershed, 130
miles are on federd lands (22 %). Average totd road dendty on federd landsis estimated at
about five miles per section, which ishigh. Road dengties on federa lands are highest in the
South Fork Crabtree, Richardson Gap, and Church Creek SWBs (over fivemiles per section).
North Fork Crabtree Creek and Roaring River SWBs have road densities between four and five
miles per section. Road densities on federd lands are lowest in Beaver Creek SWB.
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Terrestrial Finding #7 - Special Status/Special Attention Plant Species: There are four
known populations of BLM specid status plant species populations and numerous known survey
and manage species Stesin the watershed. These species include tall bugbane, Cimicifuga elata,
fir clubmaoss, Huperza occidentalis, meadow sidalcea, Sdalcea campestris, and noble fir
polypore fungus, Bridgeoporus nobilissimus.

Terrestrial Finding #8 - Noxious Weeds: New invader and established infestation noxious
weed species are present along many roadsides in the watershed. These noxious weeds are
present and will continue to invade native plant habitats if no action istaken. Noxious and
invasve weeds will continue to be a concern over time because of the increased human use of the
watershed, especidly at lower eevations and in travel corridors.

Terrestrial Finding #9 - Special Status/Special Attention Animal Species. There are three
Survey and Manage mollusk species that are documented to occur in the Crabtree Watershed.
The Oregon megomphix (Megomphix hemphilli), and two tail-dropper dugs, the blue-gray tall
dropper (Prophysaon coeruleum) and the papillose tail dropper (Prophysaon dubium).

The red tree vole, a Survey and Manage species, has been documented to occur in the Church
Creek SWB, and is highly likely to occur elsewherein the watershed. The Crabtree Watershed is
18 percent federal ownership, of which 52 percent is suitable habitat for the red tree vole. The
maority of red tree vole habitat occursin the Church Creek and North Fork Crabtree SWBs.

Four bat speciesidentified in the NFP as peciesin need of additiond protection are highly likely
to occur in the Crabtree Watershed. They are the Slver-haired bet, long-legged myatis, long-
eared myotis, and pacific western big-eared bat.

Eight additiona Bureau Sengtive species have been documented or are highly likely to occur in
the watershed. These include the harlequin duck, peregrine falcon, goshawk, common
nighthawk, Lewis woodpecker, purple martin, yellow-breasted chat and western meadowlark
(See Appendices C-1 and C-2).

Terrestrial Finding #10 - Bald Eagles: Thereis one known bald esgle nest Site near the lower
end of the Crabtree Watershed. The nest tree itsdlf is just outside the watershed, however, the
bald eagles are known to utilize Crabtree Creek in the lower end upstream as far as Church Creek
and Roaring River SWBs. There are no bald eagle concentrations or winter roosts in the

Crabtree Watershed. Wintering birds are thought to be the locd birds that nest in the vicinity.
There is quitable bad eagle nesting habitat on BLM landsin the vicinity of Crabtree Creek inthe
Church Creek SWB.
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Terredtrial Finding #11 - Nesting Spotted OwlgHabitat: The only portion of the Crabtree
Watershed that was found to be viable for nesting spotted owls was the upper portion of North
Fork Crabtree SWB on BLM landsinthe LSR. The North Fork Crabtree SWB and the Church
Creek SWB were found to be margina to limiting for nesting spotted owls. The Beaver Creek,
Richardson Gap, Roaring River, and South Fork Crabtree SWBs were found to be non-viable for
nesting spotted owls.

Of the seven known spotted owl sites (KOSs) with site centersin the watershed, four were found
to beviable. Three sites of these Sites are located in the North Fork Crabtree SWB on BLM
landsin the LSR. One located in the Church Creek SWB is limiting, but occupancy and
reproduction appears to be stable. The other three Sites are considered to be non-viable.

Terredtrial Finding #12 - Connectivity/Dispersal Habitat: Connectivity between the Snow
Peak LSR in Thomas Creek and the Quartzville LSR is through the Crabtree Watershed adong the
Riparian Resarves. The Mid-Willamette LSR Assessment (LSRA) modeled connectivity and the
analysis showed restoration within Riparian Reserves would improve connectivity by 14 percent.

The Cascades portion of the watershed is viable for dispersal of spotted owls. The Crabtree
Watershed provides dispersa to/from the Quartzville Watershed to the east. Spotted owl
dispersa out of the Crabtree Watershed is limited by the scattered federal ownership and the
North Santiam River Corridor to the north, the South Santiam River Corridor to the south and the
Willamette Valey on thewest. The most significant landsin the watershed for spotted owl
movement are the BLM lands in the North Fork Crabtree SWB. These lands are directly
connected to the large L SR/wilderness network to the east of the watershed where the mgority of
dispersal between KOSs in the Cascades Range takes place.

Recommendations:

Terrestrial Recommendation #1 - Density Management/T hinnings (Findings 1, 2, 11 and
12): Timber harvest should emphasize enhancement and restoration opportunities that target
gands in Riparian Reserves, LSR, Connectivity lands (CONN) and General Forest Management
Area (GFMA) landsin Critical Habitat that have been managed primarily for timber in the past.
Implement density management prescriptions to develop and maintain late serd forest stand
characterigtics. Desirable stand characteristics include larger trees for alarge green tree
component and recruitment of large standing dead/down coarse woody debris in future stands,
multi-layered sands with well developed undergtories, and multiple species that include
hardwoods and other minor species.
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General Criteriafor Dendgity Management/Thinnings. Densty Management would be
prescribed primarily in mid-seral stands in the ssem exclusion stage to encourage the
development of late sera conditions. Priorities for density management to accelerate the
development of late serd forest conditions would be high in Riparian Reserves, LSR,
Connectivity lands (CONN) and Generdl Forest Management Area (GFMA) landsin Critical
Habitat.

Stand modeling indicates thet there is alarge range of tree sizes attainable in the 30 to 80 year
agerange. Typica tree Szeswithout previous stocking control can range from 7 dbh and 56
feet tal at age 30 to 15.1" dbh and 128 feet tal at age 80. With one thinning at age 15, tree Szes
can average 8.6" dbh and 56 feet tal at age 30 to 17.6 inches dbh and 128 feet tal at age 80.
With thinnings at ages 15, 40, and 60 years of age a dengties maximizing stand growth, the
average tree Szes could be expected to reach 20" dbh and 130 feet tadl at age 80. Thesetree Szes
can be further increased by dengity management trestments that maximize individua tree growth
rather than stand growth.

Objectivesin dl stands would be to develop and maintain late seral forest conditions, meet
Aquatic Consarvation Strategy (ACS) Objectives and maintain and enhance existing habitat for
the spotted owl.

Dengty management trestments should be done cautioudy if & al in stands experiencing
moderate infestations of Swiss needle cast (SNC) or drainages where there is a high incidence of
thisdisease. Caution is advised in SNC infected areas because smilar treatments in the Coast
Range have resulted in accelerated SNC development. SNIC infections can reduce diameter and
height growth because of decreased photosynthetic ability with the loss of older needles. Severe
SNC infestations may result in near cessation of Douglas-fir growth, or mortaity from
competition by non-susceptible species, pathogens or insects and sometimes directly from the
diseaseitsdf. Initid indicationsin the Coast Range are that stocking levels greater than 60 trees
per acre may alow stand development with minima growth reductions.

Additional Criteriafor Dengty Management/Thinnings:

In young stands lessthan 30 year s of age generdly having less than commercid diameters,
additiond criteriafor identifying and implementing projects include:
a Usearange of resdud tree dengties. Congder creating smal isolated openings, less
than 1/4-acrein Size, over lessthan 5 percent of the area, and leaving 10 percent
unthinned .
b. Stocking control: Highest priority are overstocked even-aged stands in excess of 250
dominant/co-dominant trees per acre or 20 percent over target levels of 200-250 trees per
acre.
C. Species composition control: favor minor speciesincluding hardwoods by increasing
growing space around them.
d. Retain developing understories that do not interfere with the development of dominant
and co-dominant treesin the stand.
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e. Standing dead/down CWD recruitment: retain enough green tree capita for
recruitment in future stands.

f. Identify stands for treatment through GIS queries, aerid photo interpretation, stand
exams, riparian surveys and/or stocking surveys.

g. These projects could be implemented through jobs-in-the-woods or accomplished
collateraly with timber stand improvement projects on GFMA and/or CONN lands.

In 30 to 80 year old aged stands where dominant trees are generdly lessthan 20" doh. These
age classes generdly provide the greatest opportunities for acceleration of tree diameter growth
and understory development through density management. Criteria for identifying projects
indude:
a. Maintain average 40 to 50 percent crown closures. Use awide range of residud tree
densties. Density management leaving 30 to 60 trees per acre resdud stocking should
occur over 5to 15 percent of the area. Condder creating small isolated openings, less
than 1 acrein Size, over 5 to 15 percent of the area, and leaving 10 percent unthinned.
b. Stocking control: Highest priority are overstocked even-aged stands of over 40
Rdative Dengty ( Curtis, 1982). Relative Dengty isameasure that estimates stocking
dengdity of stands using stand basa area and tree diameters.
C. Species compaosition control: maintain minor species in trestment areas including
hardwoods.
d. Enhance developing understories where present by reducing overstory stocking to
dlow for their growth.
e. Understories can be developed by natura regeneration, planting in openings or beneath
density management trestments.
f. Standing dead/down CWD recruitment: retain enough green tree capital for
recruitment in future sands. Condder creating smdler sanding/down dead materid to
meet criteriaas outlined in Recommendation #2 and the LSRA.
0. Lightly stocked areas and openings created by Phellinus weirii infections can be
treated where canopy closureisless than 40 percent. Timber harvesting followed by dte
preparation may occur. Native disease resistant conifer and/or hardwood species can be
planted. Highest priority for disease trestment would be on GFMA lands.
h. Identify stands for trestment through GIS queries, agrid photo interpretation, stand
exams, riparian surveys and/or stocking surveys.
i. These projects can best be implemented through commercia timber sales. Logs may
be removed provided standing dead/down CWD recruitment goals and ACS objectives
are met.

Mature stands 80 to 150 year s of age: Dendty management treatment of stands over 80 years
of ageis expected to be rare. Such stands would normally qualify aslate sera forest habitat
auitable for the spotted owl. However, age is aless important factor than the forest structure
present. Late successiona characteristics may be lacking in some stands due to timber
management activities in the past which smplified forest Sructure. Past timber management
practices such as commercid thinning from below, and savage operations targeting dead, down
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and dying trees have removed important elements of late serd forest and habitat suitable for the
gpotted owl. High stocking levels may delay the attainment of late serd forest conditionsin
some stands due to small tree sizes and poor understory development.
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In stands where | ate successiond characteristics are lacking, treatment to create structure and/or
reduce high stocking levels could occur. The primarily objectives of such treatments would be to
create standing dead/down CWD, develop layering of understory vegetation and increase
diameter growth and structure of the resdud trees. Commercid timber sdleswould not occur in
stands over 80 years of agein LSR. Criteriafor identifying projectsinclude:
a. Enhance suitable spotted owl habitat conditions. Variable density management
treatments could occur in stands previoudy managed for timber production, to create
more naturd, late successona conditions, where eements of suitable habitat for spotted
owls are lacking.
b. Highest priority are single story overstocked even-aged stands that lack components of
late successiond structure, such as standing dead/down coarse woody debris, large
limby/cull trees, and mulltilayered canopies, and do not qualify as habitat suitable for the
spotted owl.
C. Species composition control: Manage for species diversity in treatment arees.
d. Enhance developing understories where present by reducing overstory stocking to
dlow for their growth.
e. Undergtories can be developed by natura regeneration or planting in openings or
beneeath density management trestments.
f. Create enough large, hard materid to achieve standing dead/down coarse woody
debris criteria (see Recommendation #2). Large materia could be created adjacent to
streams for recruitment as large woody debris and/or placed in streams.
0. Openings crested by Phellinus weirii infections can be treated where canopy closureis
lessthan 40%. Timber harvesting followed by site preparation may occur provided
standing dead/down coarse woody debris recruitment goals are attained. Native disease
resstant conifer and/or hardwoods can be planted. Highest priority for disease trestment
would be on GFMA lands.
h. ldentify stands for treatment through GIS queries, agrid photo interpretation, stand
exams and/or riparian surveys.
i. These projects can best be implemented through commercid timber sdes or
topping/faling contracts to create standing dead/down CWD. Logs may be removed
provided standing dead/down coarse woody debris recruitment goas are met.

Terrestrial Recommendation #2 - Standing Dead/Down CWD (Findings 1 and 2):
Implement NFP and Salem Didtrict RMP standards and guidelines for green tree retention for the
recruitment and development of standing dead/down CWD and to contribute to the development
of late seral forest dand characteristics. Protect existing materia and leave additiond green trees
in future harvest units to make up for deficienciesin current conditions.
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Criteria: For GFMA and CONN, leave trees should be over 12 inches dbh and represent the
current range of conifer species, Sze and diameters. In GFMA, leave 6 to 8 green trees per acre;
and in CONN, leave 12 to 18 trees per acre for recruitment of standing dead/down CWD and
development of alarge green tree component in future stands. Leave additiona green treesin
areas where standing dead/down CWD does not meet Northwest Forest Plan (NFP) and Salem
District Resource Management Plan (RMP) standards. Typically, up to four additional trees per
acre are left in areas where standing dead/down CWD islacking. Create enough large, hard
sanding materid to meet the 40 percent leve of potentid cavity dwelling wildlife populations.

It is anticipated that natural decay/faldown and blowdown of green tree retention will meet or
exceed NFP requirements for down CWD.

For Riparian Reserves and L SR, standing dead/down CWD requirements should approximate
those cited in the LSRA for the area. Treatment objectives in these all ocations would be for
individud tree growth and/or stand structure enhancement for the purposes of accelerating late
serd forest development in younger age classes. Landscape level congderations include
connectivity for species, past management and natural disturbances such asfire, insects, and
disease. Thelong term landscape leve god isfor 15 percent ground cover of al decay classes of
downwood . Twenty-five percent of that cover is represented by sound wood. This represents
from 3 to 4 percent cover which is 3 to 4 times the NFP goals for the GFMA lands. When
decayed logs are deficient, compensation in sound logs can be achieved over time. Snag levels
range from 10 to 50 trees per acres of which 50 percent are in the soft stage and 50 percent are
the largest available. In generd, smdl snags will not persst aslong as large snags, nor provide
the same wildlife habitat. Leaving treesto grow and become snags later is appropriate in early to
mid serd stands.

Terrestrial Recommendation #3 - Special Habitats/Species/L SR Boundaries (Findings 3
and 4): Adjust boundaries of L SRs to better protect specid habitats and Specid Status/Specia
Attention Speciesin the Snow Peak and Harry Mountain Ridge aress.

Criteria:

Use more ecologicaly meaningful features to define LSR boundaries such as watershed
boundaries, topographic features, roads, forest type breaks, and Specid Status/Specia Attention
Species buffers and management areas rather than interior section lines.

Protect the Snow Peak ecosystem including late seral forest stands in the vicinity, specia habitats
and Bridgeopor us nobilissimus sites by adjustment of the L SR boundaries to coincide with roads,
forest type bresks, specid habitat locations, and Speciad Status/Special Attention Species buffers
and management areas. Surveys for Bridgeoporus nobilissimus are currently in progress and are
expected to be complete by the end of 2001. In the interim, the proposed L SR boundaries from
the Thomas Creek Watershed Andlysis should be considered asaminimum. See Map 22,
Proposed L SR Adjustment.
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Adjust the Quartzville LSR boundary to gpproximate the Harry Mountain ridge which separates
Thomas Creek Watershed from Quartzville and Crabtree watersheds. For smplicity and clarity,
the new proposed boundary could follow Harry Mountain Road between Crabtree/Quartzville
and Thomas Creek as shown on Map 22. Adjusting this LSR boundary to approximate the
topography would make this LSR more ecologically sound and better protect adjacent KOSs.

Asareault of these proposed changes, there would be an net increase in LSR and protected acres
of 1,212 total acres, of which 38 acres are in the Crabtree Watershed and 539 acres in the
Quartzville Watershed to the east and 635 acres are in the Thomas Creek Watershed to the north.

Terrestrial Recommendation #4 - Special Habitats (Finding #4): Congder amending the
RMP to protect habitat adjacent to the Buzzard Butte area and encourage the further devel opment
of late serdl forest habitat in the vicinity.

Criteria:

Thisincludes T.11S,, R.1E., section 17, SW1/4, portions of Operations Inventory (Ol) units
#041, 051, 052, 060, and 070, in addition to #100, which is the meadow area on top of Buzzard
Butte. #060 and 070 are old-growth and 041, 051, and 052 are younger stands that would be
alowed to further develop into late sera forest habitat. The proposed protection areais 90 acres
in 9ze and includes 65 acres of Riparian Reserves, buffers and adminigtrative withdrawals. See
Map 23, Buzzard Butte Specid Habitat.

Terrestrial Recommendation #5 - Noxious Weeds (Finding #7): Use the principles of
integrated weed management to eradicate, control, and prevent the spread of established and new
invader noxious weed infestations. Integrated weed management means using al suitable
methods (cultura, physica, biological, chemica) in a compatible manner to reduce weed
populations.

Past management efforts to eradicate the kngpweed infestations included hand pulling of the
plants.  This method has not been effective a any of the Sites. Chemica trestments followed by
hand pulling and establishing competitive native vegetation may be more successful.

Control established infestations primarily by biologica control agents and by revegetating
disturbed ground with desirable species. Make biologica control releasesin the Crabtree
Watershed as new agents become available.

Encourage washing of ground disturbing equipment from off ste to limit the soreed of al exotic
and noxious weed species.
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Terrestrial Recommendation #6 - Nesting Spotted OwlgHabitat (Finding #11): Coordinate
management and protection around KOSs with adjacent private landowners and the state.
Highest priority sites are those in Church Creek, South Fork and North Fork Crabtree SWBSs.

Land Tenure

The highest priority lands in the Crabtree Watershed for retention in BLM ownership include
lands with high ecologicd vaues. Theselandsinclude dl LSR, Criticd Habitat for the northern
gpotted owl, and Matrix lands in the vicinity of Buzzard Butte and Snow Pesk. These lands are
mapped as Zone 1 according to definitions under Land Tenure on page 53 of the Sdem Didtrict
RMP, with the exception of the LSR and Matrix landsin the vicinity of Snow Pesk and Buzzard
Butte, which are mapped as Zone 2. Consder amending the RMP to designate these lands as
Zone 1, high priority for retention. The remaining lands in the watershed are in Zone 2 according
to the RMP. There are no federd lands in the watershed that meet the definition of Zone 3, high
priority to exchange out of federd ownership.

Aquatic
Findings:

Aquatic Finding #1 - Riparian Condition: Riparian surveyson BLM lands indicate that
current riparian vegetation is composed largely of varied age classes which are heavily skewed
toward stands less than 80 years old, resulting in alack of mature to late successona dominated
riparian vegetation. Stream adjacent vegetation along many sections of Crabtree Creek have
been removed by high flows, and movement of sediment, large cobbles and boulders down the
channd. Riparian areas with young conifer sands are common in dl of the SWBs, but are most
prevaent in the Roaring River and South Fork Crabtree SWBs. The North Fork Crabtree and
Church Creek SWBs have the most late successiond forest in riparian areas on the average.
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Aquatic Finding #2 - Large Woody Debris (LWD): The combination of alack of large woody
gructure in streams and severd torrentid flow eventsin the early 1970s and 1996, resulted in
some channdization of the streams in the watershed, and a further reduction of LWD in the
sysem. Generdly, LWD is severdy lacking in the watershed, particularly in the lower portions

of the larger streams where anadromous fish are present. The high percentage of riparian acreage
with low potentia is mainly due to the large amount of agricultura landsin the lower watershed
and young conifer sands in the mid- and upper portions of the watershed. Some of the
headwater reaches have good quantities of LWD that may eventually be flushed down into lower
reaches of the watershed. In the Crabtree Watershed, 15.5 percent of the riparian areas (within
30 meters of stream channels) have high potentid for LWD recruitment to streams (dominant
age-class >130 years) and only 2.4 percent have moderate potential (conifer dominated or mixed
forest, 80-130 years). The remaining 82 percent have low potentia (conifers <80, hardwoods
and non-forest). The North Fork Crabtree and Church Creek SWBs have the highest potential
for LWD recruitment (Table 5-25).

Aquatic Finding #3 - Stream Flows. July and August have the greatest potentia for conflict
between consumptive uses and instream water needs with 52 and 61 percent of water allocated to
consumptive uses respectively, at an 80 percent exceedence flow.

Agquatic Finding #4 - Water Quality: In the Oregon Department of Environmenta Quality
(ODEQ) publication, 1988 Oregon Assessment of Non-point Sources of Water Pollution (ODEQ
1988), aso known asthe 319 Report, Crabtree Creek water quality is listed as being moderately
impacted, supported by datain the upper reaches, and by observation in the lower sections.
Problemsidentified include: turbidity, eroson, sediment, low dissolved oxygen, and low flows.

The probable causes were listed as erosion, road runoff, vegetation removal, and water

withdrawas. Impacted vaues were identified as fisheries, aguatic life, water recreetion,

irrigation, wildlife, aesthetics, and livestock. Since the report, additional data has been collected

in the sub-watershed by the South Santiam Watershed Council. The dataindicate dissolved

oxygen and pH are probably not of concern in Crabtree Creek.

Roaring River SWB islisted as having greater than 20 percent steam channel expansion dueto
roads, which is consdered high.

Aquatic Finding #5 - ODEQ 303(d) listing: Inthe Oregon Department of Environmental
Quality’ s 303(d) List Of Water Quality Limited Waterbodies, dso known as the 303(d) report,
Crabtree Creek islisted as water qudity limited for summer stream temperature, from the mouth
upstream to White Rock Creek. Summer temperatures have been found to be above the 64
degrees F. threshold for fish rearing for notable periods of time.
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Aquatic Finding #6 - Stream Temperatures. Summer water temperatures in Crabtree Creek at
river mile 30 were below the basin standard of 64 degrees F., but al other Crabtree stations were
above the standard for extended periods of time. Because the data represent a seven day running
average, it is gpparent that water temperatures are high for extended periods of time during the
summer. In early summer, water temperatures increase in a downstream direction which is
expected. However, beginning mid July temperatures decrease in a downstream direction with
temperatures a river mile 14 sgnificantly cooler than found at river mile 28. This phenomenon
indicates one or severd sources of cooling water exist between the two stations in the warmest

part of the year.

Aquatic Finding #7 - Slope Stability and High Water Flows. Anadyss of agrid photographs
indicate an increase in landdide activity and the loss of riparian cover occurred between 1993
and 1998. The flood of February 1996 affected much of northwest Oregon, and may have
triggered the observed changes. 1998 photos of Crabtree Creek in the vicinity of river miles 28
and 30 display an open riparian canopy, and the creek gppears to have suffered high flows and
large sediment loads. Sediment has been deposited on the flood plain, removing vegetation and
dlowing direct solar inpuit.

A few large landdidesin the area added considerable sediment to the creek, and most appear to
have initiated at roads. BLM road 11-2E-14.1 suffered afew large dides that appears to have
added sediment to the creek. Severd tributaries entering the section of Crabtree Creek between
river mile 28 and 30 appear to have delivered heavy sediment loadsin the recent past. Severd
shallow ponds are obvious on the photographs and may aso be contributing to warmer water
temperaturesin the upper sections of Crabtree Creek.

Aquatic Finding #8 - Off Highway Vehicle (OHV) Use: OHV and motorcycle usein the
Hunter/Church Creek area has crested accelerated erosion affecting water quaity. The arealis
under temporary closure until September 1%, 2001.

Aquatic Finding #9 - Non-point Pollution: Tetra Tech (1993) estimated non-point pollution
annua loads of nitrogen, phosphorous, and total suspended solids for watersheds in the
Willamette River basin. Results suggest the non-point pollution levels are 5 to 20 percent higher
in the Santiam sub-basin than the Willamette basin average, however sources have not been
identified.

Aquatic Finding #10 - Age Class Disgtribution: The SWBs with the greatest percent of forested
land in the young age class (0 to 30 years old) are Richardson Gap and Beaver Creek. Landsin
these SWBs are owned and managed by non-industrid private parties with small land holdings,

and BLM land which is managed as General Forest Management AreaLUA (GFMA). By
contrast, Church Creek and Roaring River SWBs currently have the lowest percentage of forest
lands in the younger age class. These SWBs are managed to a greater degree by industria forest
companies and BLM.
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The sub-watershed with the largest amount of late seral is North Fork Crabtree Creek SWB.
Mogt of the late serdl stands in this sub-watershed are located on BLM landsin the upper reaches
managed as LSR. South Fork Crabtree Creek, Church Creek, and Roaring River SWBs have the
highest percentages of private land a an age where harvest is likely within the next decade.

Aquatic Finding #11 - Soils. Severd mgor geologic hazards exist in the Crabtree Watershed
which affect streams and water qudity. Earth flows and dumps occur in large scattered aress of
the watershed, and result in the delivery of soil materid to streams through streambank erosion
of the toe of the fallure. Slope failures occur in steeply doping, rocky mountainous terrain and
include rockdides, debris avalanches and earth flows. Stream erosion and deposition are
common within portions of the watershed resulting in higher turbidity, slitation of saimon
spawning gravels, and a decrease in channel stability. Church, and North Fork Crabtree SWBs
gppear to have the greatest acreage of upland in an ungtable condition. The SWB with the most
extensve BLM ownership classified as unstable is North Fork Crabtree sub-watershed (58
acres).

Aquatic Finding #12 - Fisheries. Reaches 1-3 of the upper mainstem and reach 1 of South Fork
Crabtree Creek are the primary reaches within the watershed that support, or have the potentia to
support anadromous fish. All of these reaches gppear to have low habitat complexity and are the
reaches in which ingtream restoration (placement of LWD) would probably result in the most
benefit to anadromous fish production. These stream reaches are dmost entirely in private
ownership.

Aquatic Finding #13 - Water Quality and Fisheries. Thelower mainstem of Crabtree Creek
(from the mouth to Larwood) has high percentages of actively eroding streambank on private
lands, primarily used for agriculture.

Recommendations:

Aquatic Recommendation #1 - Riparian Condition and LWD (Findings#1 and 2) on
federal lands: Actively manage Riparian Reserves to achieve Aquatic Conservation Strategy
Objectiveson BLM lands. Plan and implement riparian slviculturd projects designed to
accelerate growth of riparian conifers to improve potentiad for LWD recruitment on BLM lands.
Criteriafor treatment are included under Recommendetion #1, of the Terrestrid Section.
Improve and restore riparian habitat through planting and seeding with native vegetation.
Activities could include planting, dengity management, thinning, road decommissioning, and
eroson control in Riparian Resarves, such as seeding or planting.

Aquatic Recommendation #2 - Riparian Condition and LWD (Findings#1 and 2) on non-
federal lands: Improve riparian conditions, and promote large conifer development in riparian
areas through dendty management and thinnings. Work with other landowners in the watershed
to improve riparian condition and overstory by implementing projects designed to accelerate
growth of riparian conifersto improve potentia for LWD recruitment. Bringing in and
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anchoring large logs and rootwads in channels may work in some areas to improve fish habitat
and stream structure.

Aquatic Recommendation #3 - Stream flows (Finding #3): Cooperate with ODFW to ensure
indream flows are protected in summer and fal during extremey lowflow years.

Aquatic Recommendation #4 - Water Quality (Terrestrial Finding #6, Aquatic Findings#4
and 7): Reduce roaded milesthat contribute flow or sediment to streams.
Reclaim/decommission roads to reduce road densities in the watershed. Where roads cannot be
decommissioned, close and storm proof unnecessary roads. Pursue road reconstruction and
improvement projects on permanent access roads to reduce sediment to streams or prevent future
water quality problems. Highest priorities for reducing roaded miles would bein North Fork and
South Fork Crabtree SWBs, Roaring River SWB and Church Creek SWB. Permanently close
Hunter/Church Creek areasto protect water quality, low eevation late seral forest habitat and
reduce disturbance to wildlife species, including the KOS in the Church Creek SWB. Exiging
roads in the watershed were evauated using Transportation Management Objectives and
additiond criteria and the results are displayed in Appendix F.

Aquatic Recommendation #5 - Water Quality (Findings#4, 7 and 11): Cooperate with state
and private landowners to improve water quaity. Improve drainage from existing roads and
replace culverts that do not meet 100- year flood standards, to reduce loss of roads during large
storms and addition of sediments and rock materiadsto streams. Divert runoff off from ungtable
dopes and Sabilize dide areas.

Aquatic Recommendation #6 - ODEQ 303(d) listing (Findings#4 and 5): ODEQ is
scheduled to set the Total Maximum Daily Load for temperature in Crabtree Creek during 2002.
After ODEQ sets the maximum load, BLM will be expected to produce a Water Quality
Regtoration Plan (WQRP) for BLM managed lands within the watershed. The plan mugt include
detalled restoration activities and time lines.

Aquatic Recommendation #7 - Stream Temperatures (Findings#4 and 6): Develop projects
to improve stream shade on BLM lands. Work with other landowners and the South Santiam
Watershed Council to increase effective stream shade, expand the temperature monitoring

network and locate sources of high water temperatures. Expanded temperature monitoring would
provide data for development of the WQRP discussed above.

Aquatic Recommendation #8 - Soils, Slope Stability and High Water Flows (Findings#4, 7
and 11): Conduct an assessment of landdides and erosion problemsin the watershed. The
pending WQRP for the Crabtree Watershed should address erosion problems and restoration
actions. Stabilize dides where possible, by seeding, diverting water from unstable dopes,
ingalation of eroson matting, and unweighting dides at the top. Improve road drainage, and
replace culverts where needed. Improve riparian cover where possible. Restore vegetative cover
on bare dopes. Work on joint projects with other landowners to improve upland conditions on

Ch.7Pg. 15



landsin dl ownerships.
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Aquatic Recommendation #9 - OHV Use (Finding #8): Permanently close the Hunter/Church
Creek areato off -road vehicle and motorcycle use and rehabilitate trails affecting water quaity.

Aquatic Recommendation #10 - Non-point Pollution (Finding #9): Support the South
Santiam Watershed Counsdl, and ODEQ efforts to quantify non-point sources of pollution.

Aquatic Recommendation #11 - Age Class Distribution (Finding #10): Conduct acumulative
effects anadysis when aproject is proposed by BLM. Redesign or defer projects where necessary,
and consider restoration activities to reduce cumulative impacts where practica. Schedule BLM
timber sales and other projects so asto reduce their contribution to cumulative effects.

Aquatic Recommendation #12 - Fisheries (Finding #12): Cooperate with private landowners
to implement insiream restoration projects and retain riparian overstory vegetation on the
maingtem of Crabtree Creek and South Fork Crabtree Creek. Design and implement cooperative
restoration projects on the mainstem of Crabtree Creek involving BLM, state and locd
governments and private landowners.

Aquatic Recommendation #13 - Water Quality and Fisheries (Finding #13): Work with the
South Santiam Watershed Council to encourage private landowners in Lower Crabtree Creek
(from the mouth to Larwood) to implement bank stabilization measures on agricultura lands,
including exclosure of livestock from the stream channel where appropriate,

Social
Findings

Social Finding #1 - General: Public lands in the Crabtree Watershed are an important resource
to those living within rurd and urban communitiesin the mid-Willameite Vdley for avariety of
commodity and non-commodity values. Finding a ba ance between providing commodity based
products such as timber with other values such as water qudity, fish, wildlife, recregtion, and
visud resources will be an ongoing challenge that will only increase asrurd and urban
communities in the mid-Willamette continue to grow. These issues are further complicated by

the intermixed ownership pattern of private land BLM-administered lands. The BLM’s ability to
develop partnerships with interested groups and adjacent landowners on a variety of issues and
projects will be akey component of successful public land management in this watershed.

Social Finding #2 - Timber Management: Under the Sdem Didrict RMP, timber harvest
activitieswill continue to occur at various levels rddive to the land use dlocationsin the
Crabtree Watershed. Timber harvest activities will include regeneration harvest, thinnings,
density management and salvage operations conducted according to the NFP.

Social Finding #3 - Rural Interface: Approximately 1,613 acres of the BLM-administered in
the Crabtree Watershed are located within Rural Interface Areas (RIAS). These RIAs have alow
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to moderate leve of sengtivity, that variesby RIA. Mogt of the resdentid landowner concerns
in RIAs are associated with timber management and recreetiona/public use. Timber
management concerns are associated with potential negeative impacts to water quality, scenic
quality, recreationd vaues and short term disturbance during logging operations (i.e. noise, dugt,
log truck traffic). Recreationa/public use concerns are related to problems such asllittering,
vandaism, theft, fire use, shooting, and other noise on public lands adjacent to or near resdentia
lands. Problems with trespass associated with public use of BLM-administered lands near
private property is also a concern.

Social Finding #4 - Public Access. Motorized access to public and private lands in the Crabtree
Watershed will likely decrease in the long term.  Both private landowners and the BLM have
restricted vehicle accessin areas because of problems with garbage dumping, erosion, damage to
vegetation, vandalism, theft, long term occupancy, and recklessfire and fireakrm use. The
redtriction of vehicle access to private and public forest lands is a growing trend in many of the
watersheds in western Oregon that are near rurd and urban areas. Theseredtrictions are
becoming an increasing concern recrestiond activities which require motorized access. Without
the funding to provide adequate enforcement and development of sdlf-policing partnerships with
user groups, limiting vehicle access is currently the only cost effective way of addressng these
problems. Because of the intermixed ownership pattern of private and public lands in the

Crabtree Watershed, any long term solution would have to be a collaborate effort between private
and public land managers.

Social Finding #5 - Off-Highway Vehicle Use: Unmanaged off-road use by motorized vehicles
may not be compatible with other resource management objectives for BLM-administered lands,
due to concerns associated with erosion, vegetation damage, water quality, fisheries and wildlife
disturbance. Due to the intermixed ownership pattern in the watershed, any area designated for
off-road use by motorized vehicles would need to include both private and public lands.

Currently, private landowner support for such aproject islow.
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Social Finding #6 - Recreation: The recreationd settings in the greatest demand for SCORP
Region 8 are semi-primitive and primitive. The Crabtree Watershed will likely never have a
roadless area of sgnificant Sze to meet the criteriafor aprimitive setting. The east hdf of the
Crabtree Watershed and extending into the western portion of Quartzville Watershed does offer
potentia for providing a semi- primitive setting for both motorized and non-motorized
recreationd activities. Motorized use would be limited to those roads designated as open, but
main routes on BLM-administered lands will likely remain open. There may be potentid for
developing atrail system for non-motorized use such as hiking, mountain biking, and horseback
riding utilizing existing roads and trails and developing additiond trails. Thiswould include the
development of atrall leading from Crabtree Lake to Green Peter Peninsula. Public landsin the
west half of the Crabtree Watershed will continue to provide recreational opportunities such as
hunting, fishing, target shooting in both rura and roaded modified settings.  Private landsin the
west hdf of the watershed would continue to provide smilar activities to the extent that they
remain open for public use.

Social Finding #7 - Crabtree Lake: Crabtree Lake Outstanding Natural Area (ONA) is one of
the more significant festures in the Crabtree Watershed. It receives recreational use and use for
educationa and research purposes. The condition of Crabtree Lake ONA hasimproved
sgnificantly since vehicle access was blocked gpproximately 1/4 mile from the lake in the early
1990s. Vidtor useisrdatively low and no new campsites have been established around the lake
gnce the campsiteinventory in 1993.  Currently no vigitor facilities such as restrooms or Sgnage
are provided on site. Past efforts at sSigning the area have been subject to frequent vandaism.

The last mile of the road accessing Crabtree Lake has greatly deteriorated in the last ten yearsto
the point that it may be difficult for passenger vehiclesto use.

Social Finding #8 - Visual Resources: There are 1,249 acres of BLM-administered land in the
Crabtree Watershed with a Class | rating, requiring the highest level of protection under the

Visud Resource Management (VRM) system.  These lands include the Carolyn’s Crown, Shafer
Creek, and Crabtree Lake ACEC's. There are no BLM-administered lands in the watershed with
aClass|l rating. Timber management activities will continue to be evident on private lands and

on BLM adminigtered lands with aClass |11 or 1V rating. Of BLM-administered lands with a
Classlll or IV rating, the Snow Peak and Buzzard Butte areas were identified as having greater
visua sengtivity. BLM-administered lands within RIAs would adso be potentialy more

sengtive.

Social Finding #9 - Prohibited Uses. The occurrence of prohibited uses such asillegd
dumping, vehicle abandonment, long-term occupancy, equipment and sgn vanddism, wildlife
poaching, unauthorized removal of forest products and the growing or manufacturing of illegdl
drugsisincreasing on public and private land in the Crabtree Watershed. Cooperative law
enforcement efforts between public and private landowners, such as the Linn County Protective
Association, can help discourage these prohibited uses. However, current funding is not
adequate to address this problem on BLM administered lands asawhole. If the closure of
private lands to motorized public access continues, the incidence of these prohibited uses on
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public lands that remain open may increase.
Recommendations

Social Recommendation #1 - Rural Interface Areas and Visual Resour ce M anagement
(Findings#1, 2, 3 and 8): Many of the same mitigating management practices can be used to
reduce the potential impacts to visua resources and rura interface areas, resulting from timber
harvest activities. Of BLM-administered landswith aClass 111 or 1V rating, the Snow Peak and
Buzzard Butte areas were identified as having greater visua sengtivity. In addition, specid
consderation should be given to those BLM-administered lands which have Rurd Interface and
Visud Resource concerns. Below isaligt of mitigating management practices that could be
taken depending on the proposed action and Site specific characteristics.

* Get adjacent landowner input early in the planning process for areas with a potentia for high
sengitivity to better determine areas of concern.

* Early in project planning, consider reducing visud or other disturbance factorsin designing the
Sze, shape, and location of the timber harvest units or project. Consider smadl patch cuts,
thinning, or uneven aged management to better maintain forest cover.

* Where possble utilize green retention trees and riparian reserves to buffer the visua impacts
from view. Consder leaving additiona trees for added buffering where needed.

* Where possible, consder using dternative reforestation site preparation prescriptions to
broadcast burning.

Social Recommendation #2 - Public Access and Road Use (Findings#4 and 9): Look for
opportunities to work with private landowners, loca and federd law enforcement and other user
groups to keep public and private forest land roads open for public use and to discourage
prohibited uses.

Social Recommendation #3 - Off-Highway Vehicle Use (Finding #5): Evauate any proposas
for providing off-road motorized use, including roads and trails. Private landowner support and
mitigation messures for resource protection should be important criteria for consideration. Due

to the current lack of private landowner support and resource concerns associated with water, fish
and wildlife, BLM- administered lands in the Crabtree Watershed may be less suited to meeting

the demand for motorized off-road use.

Social Recommendation #4 - Recreation (Finding #6): Evduate the potentia of establishing
multi-use non-motorized trails in the Snow Peak and Crabtree Lake areas. Also consider
possible connections to Green Peter Peninsula and other BLM-administered landsin the
Quartzville Watershed.
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Social Recommendation #5 - Crabtree Lake (Finding #7): Continue to monitor the condition
of Crabtree ONA on an annual basis. Convene an interdisciplinary team to prepare a
management plan for Crabtree ONA that addresses issues associated with the appropriate level of
public access, facility development and other resource concerns.

Social Recommendation #6 - Prohibited Uses (Finding #9): Continue to work with private,

locdl, state and federd partners to reduce prohibited uses and to clean up areas where dumping is
occurring.
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Chapter 8. Data Gaps, |nventory and
Monitoring Needs

Terrestrial

Data Gaps

1. Specid Status/Specia Attention vertebrate species occurrence in the Crabtree watershed,
especidly the harlequin duck, peregrine falcon, goshawk, Western pond turtle, red tree vole, and
bat species (see Appendix ##).

2. Specid Statusg/Specid Attention invertebrate species occurrence such as Oregon giant
earthworm, and Survey and Manage mollusk species (see Appendix ##).

3. Presence and abundance of nonvascular plants and fungi, particularly Bridgeoporus
nobilissimus, to determine appropriate management aress.

4. Dendty Management or thinning opportunities across dl LUAS, particularly Riparian
Reserves, LSR, CONN, and Critical Habitat in GFMA and CONN.

5. Noxious weed stesin the watershed on both federal and non-federa lands.

6. Swiss needle cast infection levels and trends in the watershed.
I nventory/Monitoring Needs

Recommendations:

1. Survey for priority vertebrate species in the watershed. Speciad emphasis should be placed on
the harlequin duck, peregrine falcon, goshawk, Western pond turtle, red tree vole, and bat
gpecies. Continue cooperative efforts with adjacent non-federal landowners and the State to
survey and manage known spotted owl Sitesin the lower portion of the watershed.

2. Survey for priority invertebrate species in the watershed. Special emphasis should be placed
on grategic surveys for Oregon giant earthworm, and Survey and Manage mollusk species.
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Surveysfor this species are in progress and are recommended for BLM lands east of Snow Peak
and in the Harry Mountain Ridge vicinity along the divide between Crabtree, Quartzville, and
Thomas Creek Watersheds. Surveys for Bridgeoporus nobilissimus in the Snow Pegk area will
be complete by the end of 2001.

4. Stand exams, including CWD and standing dead components, across al LUAS to identify
restoration/enhancement trestment opportunities in stands previoudy managed for commercia
forest products, especialy in gppropriate Riparian Reserves and LSRs. Prdiminary screening
has been completed and identification of potentia projectsisin progress.

5. A comprehensive inventory of noxious weed sitesin the watershed and coordination with
other public and private parties for the development of weed control plans. Continue surveying
and monitoring of noxious and invasive weeds. Develop partnerships and actively pursue
funding for weed control projects.

6. Establish monitoring plots to mesasure current levels of defoliation due to Swiss needle cast
and determine trends in the watershed over time.

Aquatic
Data Gaps

1. Stand ages and serd stages on non-federd lands for the purpose of estimating cumulative
effects associated with future projects.

2. Adequate water temperature and stream modeling data to determine where temperature
enrichment to streams may be occurring.

3. Sediment sources and potential failures associated with roads to identify road
decommissioning and storm proofing opportunities.

4. Riparian trestment opportunities in the watershed to enhance stream shade, such as conifer
planting in riparian aress.

5. Fragile soils on non-federd lands and landdide activity and erosion potentia across the entire
watershed.
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6. The upstream limits of resdent fish digtribution on federa lands are not known on many
sreams within the watershed. Currently, where no fied data are available, resdent fish are
assumed to be present in streams that are 3¢ order and larger.

7. Theupsiream limit of anadromous fish distribution is not known in Church Creek, but is
suspected to occur on BLM land.

8. Habitat inventories have been conducted on many streams within the watershed, but

inventories on several more streams (primarily on private lands) would provide a more complete
picture of aguatic habitat conditions in the watershed.

I nventory/Monitoring Needs

Recommendations:

1. Inventory of stand ages and seral stages on non-federa lands to create an accurate GIS layer
for the purpose of estimating cumulative effects associated with future projects.

2. Increase water temperature data collection to help determine where temperature enrichment to
sreamsis occurring. Mode streams in the watershed using ether the Heet Source modd or
Shadow modd to help determine where temperature enrichment is occurring.

3. Inventory of roads on al ownerships to determine which are contributing sediment, have the
highest risk of failure, and which could be decommissioned or storm proofed.

4. Stand exams, including photographic interpretation, in appropriate Riparian Reservesto
identify projects that could enhance stream shade.

5. Inventory of fragile soils on non-federd lands and a detailed landdide and eroson inventory
across the entire watershed.

6. Inventory sireams on federa lands to determine the upstream limits of resident fish. Much of
this inventory work will occur for ste specific analysis of future projects proposed in the
watershed.

7. Inventory Church Creek to determine the upstream limit of anadromous fish distribution.

8. Continue habitat inventoriesin the watershed. Support cooperative efforts to survey habitat
and fish digtribution across dl ownerships in the watershed.
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Social

Data Gaps
1. Vigdtation levels and recregtiond activitiesin the watershed.
2. Dispersed campsites, shooting areas, and OHV trailsin the watershed.

3. Specid Forest Products in the watershed on both federal and non-federal lands.

I nventory/Monitoring Needs
Recommendations:

1. Astime and funding alow, collect additiond field data on vigtation levels and recregtiond
activities.

2. Astime and funding dlow, inventory dispersed campstes, shooting areas, and OHV trallsin
the watershed.

3. A Specid Forest Productsinventory and strategy to increase the marketability of these
products, both on private and public forest [ands.
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