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Introduction
The Northwest Oregon State Forest Management Plan identifies the anchor habitat 
approach as a strategy for managing species of concern. The “Salmon Anchor Habitats
Strategy for Northwest Oregon State Forests” establishes salmon focus areas in the 
Tillamook and Clatsop state forests. Seventeen watersheds were identified as the core of 
salmon recovery efforts on the state forests. These watersheds are managed in accordance 
with a strategy that prioritizes salmonid recovery while balancing multiple purposes of 
state forests. This strategy is accomplished by lowering short term risk to salmonids in 
salmon anchor habitats while landscape strategies foster the development of properly 
functioning aquatic systems and suitable habitat forest-wide. 

Goals for the Salmon Anchor Habitat 
Strategy
The goals provide the foundations for the actual areas designated, and the management 
guidelines and adaptive management measures that are applied to these areas.

• Provide a well distributed set of “anchor habitat” areas (watersheds) for key 
species of salmonids.

• Manage these areas to produce a variety of resource values in a manner that 
represents lower short-term risk to populations of key salmonid species.

• Identify and improve forest stream habitat factors limiting salmonid 
populations within individual salmon anchor habitats.

• Coordinate management assessments and activities with other landowners, 
watershed councils and agencies to address limiting factors on other lands 
within salmon anchor habitats.
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Background and Rationale
The Northwest Oregon State Forests Management Plan (NW FMP) and the Draft 
Western Oregon State Forests Habitat Conservation Plan (HCP) contain integrated 
management strategies designed to create a more diverse landscape on state forests in the 
planning area. From the standpoint of aquatic resources, this set of integrated strategies 
relies on a blended approach of landscape level planning and management, combined 
with site-specific prescriptions applied when operations are conducted. The landscape 
component of this approach relies on active stand management to create a more diverse 
set of forest conditions that more closely emulate the historical conditions that provided 
habitat and functional processes for native species of fish and wildlife. The prescriptive 
elements are designed to minimize the potential for adverse effects on aquatic systems 
when operations are conducted, and to maintain key functional elements that contribute 
to properly functioning aquatic systems.

The active management scenario in the NW FMP and draft HCP is based on the 
hypothesis that given the current condition of forest stands in the planning area, this type 
of active management will more quickly restore forest conditions that support diverse 
wildlife habitats and properly functioning aquatic systems. This hypothesis is supported 
by forest stand growth modeling completed by Dr. John Sessions at OSU, and was also 
generally supported by the Independent Scientific Review (ISR) of the HCP. While it can 
be assumed that the proposed approach has a high likelihood of resulting in the 
anticipated outcomes, it can reasonably be argued that there is some level of risk and 
uncertainty associated with this strategy. Several of the ISR reviewers noted this concern. 
They suggested that some sub-set of areas on the landscape where a more conservative or 
“lower risk” approach is applied is warranted for some interim period, until the broader 
hypothesis can be better tested and validated. The areas of greatest concern in relation to 
active management in the short-term are those areas that currently support the most 
viable, healthy populations of key species of concern. 

Through the development of the NW FMP and HCP, the concept of “anchor habitats” has 
become a key element of the strategies for specific species of concern, e.g. northern 
spotted owl and marbled murrelet. These are areas of habitat for species whose overall 
population or distribution is currently limited on state forest lands, species whose 
populations are highly dependent on state forest lands due to limited distribution, and/or 
species with low mobility that require longer time periods to colonize newly developed 
habitat. Specific “anchor habitat” areas and strategies have been developed for some of 
these species. The northern spotted owl “cluster” strategy is an example of this approach. 
The “anchor habitat” strategy is designed to protect the best existing habitat and most 
critical populations of owls on state forest land, until we have achieved the goal of more 
diverse, suitable habitats across the landscape. Thus, owl clusters will be subject to 
“lower risk” or more conservative management measures for a period of time, while the 
broader landscape is more actively managed. A similar set of areas has been identified for 
marbled murrelets, with more conservative management standards to be applied for an 
interim period.

More recently, the issue of “anchor habitat” areas for salmonid species of concern has 
been raised in relation to the HCP and NW FMP. Salmon Anchor Habitats (SAHs) are 
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designed to protect areas of high salmonid production. In SAHs a primary focus is the 
restoration and/or maintenance of salmonid habitats. These SAHs are expected to act as 
refuges for salmon until the historically more important downriver spawning areas can 
return to productivity. The report of the Independent Multidisciplinary Science Team 
(IMST) (1999), while generally complimentary of the overall strategic approach 
described in the NW FMP, recommended modifying the plans to include “the immediate 
protection of all existing core habitat while implementation occurs…”. They cited the 
combination of factors that historically resulted in the ability of wild salmon stocks to 
accommodate change and persist in the broader aquatic system. One key element of this 
was occupation of refugia (higher quality habitat), allowing for recolonization of poor 
habitat as its condition improved over time. This same concept has been raised in several 
reviews of our HCP strategies including the ISR conducted by OSU.

The remainder of this document describes the approach to identify and manage SAHs. 

Criteria for Designating Salmon Anchor 
Habitat Watersheds
• Watersheds designated should be at a scale that is appropriate to meeting the 

specified goals. For the purpose of meeting the stated goals, sixth field watersheds 
were chosen to designate watersheds as anchor habitats. These are technically defined 
as subwatersheds and are nested within larger fifth field watersheds. 

• Watersheds designated should be well distributed throughout the landscape, to reflect 
principles of conservation biology relative to key salmonids.

• Watersheds designated should reflect, in order of priority, 1) the most consistent 
presence and use by the key salmonid species of concern and 2) the highest quality 
habitat as determined with available information.

• Watersheds designated should contain an adequate proportion of state forest 
ownership to provide a meaningful basis for assessing the effects of alternative 
management intensities or prescriptions applied on state forests. Where possible, 
avoid watersheds where management approaches applied by other landowners would 
confound attempts to assess the effects of ODF approaches. 

Methodology for Identifying and Selecting 
Salmon Anchor Habitat Watersheds
A total of 17 basins have been selected as SAHs. All but two SAHs were selected by 
ODF from a larger pool of priority areas identified by ODFW. The Miami and Coal 
Creek basins were selected as a result of discussions with salmon interest groups and are 
important basins for salmonids.
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A thorough description of the methodology as documented by Andrew Talabere and Kim 
Jones of ODFW, “Pacific Salmon Conservation: Designing Salmon Anchor Habitat 
Areas – A Process to Set Priorities for Watershed Protection and Restoration” (Draft 
July 6, 2001)is available. The description of the methodology in this summary draws 
freely from their work in an attempt to characterize the information. In many cases their 
specific language has been included in the summary, however while this author has tried 
to faithfully characterize their work, the reader is encouraged to read the document itself 
for the most accurate description. 

Methodology
SAHs are a subset of priority areas that ODFW has identified as part of their efforts under 
the Oregon Plan for Salmon and Watersheds. The priority areas are important for the 
short-term conservation of local salmon populations, and for the long-term persistence of 
salmon metapopulations in coastal drainages of Oregon. Priority areas were identified by 
ODFW without regard to ownership. For the purposes of this plan, SAHs were selected 
from priority areas that have greater than 20% ODF ownership. 

The ODFW identification of priority areas was based upon the following criteria:

1. Identification of watersheds containing the highest abundance of coho, chinook and 
chum salmon. This was done through the use of data produced from extensive 
spawning surveys conducted over the past 12 years.

2. Identification of the historic centers of salmonid spawning abundance, and 
postulating on how the local populations currently and historically interacted across 
the landscape.

3. Determination of the quality of habitat in coastal basins of Oregon at the small 
watershed scale, and the relationship of quality watersheds to the distribution of core 
populations, and connectivity. Stream habitat data is collected and managed by the 
Aquatic Inventories Project of ODFW. This project has been active since 1990. 

The SAH strategy identifies 6th code hydrologic units (HU) (catchments and small 
watersheds) that support core populations of salmonids on ODF lands in the Necanicum, 
Nehalem, Tillamook Bay, and Nestucca basins. ODF manages large blocks of the 
landscape within portions of these drainages. The strategy assumes that 6th code HUs 
contain the minimum amount of stream habitats needed to sustain local populations of 
coho salmon, chum, and chinook salmon. 

SAHs identified on ODF land are assumed to be sufficient to maintain the local 
populations of salmon and steelhead, given continued recovery of the freshwater habitat. 
Monitoring and adaptive management strategies will be employed over the 10 year 
implementation period to evaluate these assumptions. Nickelson and Lawson (1998) 
modeled the viability (population viability model – PVA) of coho salmon within the 
Tillamook Bay basin and found that the coho salmon population within the basin has a 
significant probability for extinction under many model scenarios because of an overall 
poor freshwater habitat quality within the basin. Important habitat parameters were the 
amount, type, and quality of pool habitat. The ability of coho salmon populations to 
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maintain a core population within the moderate and good quality habitats, and to 
recolonize and maintain populations in the poor quality reaches will become critical for 
the long-term persistence of the metapopulation. Furthermore, the results of the PVA 
model suggested that if freshwater habitat were to improve incrementally, but at the 
landscape scale, significant increases in long-term population abundance could occur in 
basins with poor habitat and small populations.

Results
The Oregon Department of Forestry owns land in sixty-nine 6th code HUs within the 
study area. Thirty-two sub-watersheds met the criteria of greater than 20% ODF 
ownership. From this set, a total of seventeen 6th code HUs were selected as SAHs. 

Abundance of spawning adult salmon was the primary factor in selecting eleven of the 
watersheds, habitat quality was the primary factor for three of the watersheds, and local 
knowledge (professional judgment) was the primary factor in three of the watersheds 
(Table 1). 

Table 1.   List of SAHs with reason (spawning, habitat, or professional 
judgement) for selection and species with consistently high numbers of 
spawning adults present.

Watershed Spawning Habitat
Professional 
Judgement Species

Nehalem River
Foley Creek X Chum
Cook Creek X StW, ChF
S.Fk. Salmonberry R. X StW, 
Upper N. Fk. Nehalem R. X X X Co, ChF
Buster Creek X
Fishhawk Lake Creek X X Co
Lousignont Creek X Co
Coal Creek X Co, StW, Chum
Upper Rock Creek X Co

Kilchis River
Middle Kilchis R. X Chum, ChF

Wilson River
Little N. Fk. Wilson R. X X Chum, ChF
Cedar/ Ben Smith Creek X ChF, Co
Devils Lk. Fk. Wilson R. X X Co

Trask River
E. Fk. S. Fk. Trask R. X X Co
Elkhorn Creek X X ChF, Co

Miami River X Chum, Co, StW, 
ChF
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The three species of salmon (chum, chinook, and coho) considered in the quantitative 
analysis have differing habitat requirements and co-occur only in some 6th code HUs. Of 
the seventeen watersheds selected, two have one species (coho salmon), nine have two 
species (coho and chinook salmon) and six have three species (coho, chinook, and chum 
salmon) (ODFW 2001). Additionally, steelhead and coastal cutthroat trout are either 
known or are considered to be present in all seventeen watersheds (ODFW 2001).

Peak counts of spawning adult salmon varied by species, subwatershed and year (Figures 
1 and 2). Of the three species, chum had the highest average peak spawning count of 22.3 
adults per kilometer (range 0 – 963); fall chinook averaged 18.2 (range 0 – 363) and coho 
averaged 8.1 (range 0 – 1097).

The selected SAHs had median peak spawning counts greater than 4 fish per kilometer. 
Some of the watersheds were selected based on more than one species of fish, or 
contained high densities of coho, chinook, and chum salmon (Table 1). Several areas with 
high proportions of hatchery-origin spawners were not selected as SAHs (e.g. South Fork 
Trask River and Middle North Fork Nehalem River). To provide adequate distribution of 
SAHs throughout the ODF landscape it was only necessary to include two of the three 
potential basins in the upper Nehalem River watershed – Lousignont, Upper Rock or 
Wolf Creek. Lousignont Creek and Upper Rock Creek were selected as SAHs. In 
addition, several potential 6th field HUs were not selected because these areas contained 
less than 20% ODF ownership (e.g. upper Tillamook River and lower Kilchis River in the 
Tillamook Bay basin and Bear Creek in the Nestucca basin).

The planning areas for the Northwest and the Southwest Oregon State Forests 
Management Plans were the geographic areas analyzed for selecting SAHs. ODF 
determined that the ownership pattern in the north coast of Oregon would allow ODF to 
make the most meaningful contribution to salmon conservation through SAHs. ODF 
ownership in the rest of the planning area is limited to relatively small contiguous blocks 
of land and scattered tracts. 

The final selection of 6th field HUs as SAHs was concentrated in the Nehalem and 
Tillamook Bay basins because of the predominance of ODF ownership. Within these 
basins, nine SAHs were selected in the Nehalem basin and eight in the Tillamook Bay 
basin. Within the Nehalem basin, two 6th field HUs were selected in the upper Nehalem, 
two in the mid-Nehalem, one in the North Fork Nehalem, one in the Salmonberry, and 
three in the lower Nehalem. Within the Tillamook Bay basin, one was selected in the 
Kilchis River, four in the Wilson River, two in the Trask River , and the Miami River.

The mainstem rivers provide critical habitat within each major basin. Sections of the 
rivers provide important spawning habitat for fall chinook, spring chinook, summer 
chinook (Nehalem), and chum salmon. The rivers also provide important rearing areas for 
juvenile salmon, cutthroat, and steelhead and are migration corridors for downstream 
migration of juvenile fish, and upstream migration of adult fish. The maintenance of high 
quality habitat within the rivers also maintains connectivity between SAHs. 
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Management in Watersheds Designated as 
Salmon Anchor Habitats
The foundations for management in SAHs are the landscape and the aquatic/riparian 
strategies included in the forest management plan. These strategies are designed to 
maintain or restore properly functioning aquatic habitats currently and over time. In the 
short term, the prescriptive nature of the aquatic and riparian strategies is intended to 
protect existing habitat conditions. The restoration and landscape aspects of the strategies 
are intended to ensure that degraded habitats will improve, the resiliency of watershed 
function is maintained or improved, and the watershed processes that drive the functions 
are intact. It is anticipated that this combination of active, integrated management and 
resource-specific protection strategies will fully support the needs of aquatic and riparian-
associated species, and native salmonids in particular. However, as with all passive or 
active management approaches, there is some risk and uncertainty. 

The description of management approaches that will be implemented in SAH watersheds 
is presented in the next three sections of this document. First, a description of how 
management priorities or the aquatic and riparian strategies will be adjusted in SAH 
watersheds. Second, a perspective on the management activity level that is anticipated is 
presented. Finally, specific limitations on the level of timber harvest are described. 

The adjustments focus on further minimizing risk of sediment delivery from roads or 
unstable slopes, potential water temperature problems, adverse effects on hydrologic 
flows, disruption of the large wood supply, and prioritizing anchor habitats for watershed 
assessments, eliminating existing conditions that pose risks to salmonids, and restoring 
aquatic habitats.

The Salmon Anchor Habitat strategy is intended to apply for a period of 10 years – from 
July 1, 2003 through June 30, 2013. A comprehensive review of all forest management 
plan strategies is scheduled for 2011. Changes to this strategy will be considered during 
the scheduled review. Since ODF district implementation plans are based on a time frame 
of July 1, 2001 through June 30, 2011, the harvest constraints described in this strategy 
will be measured on those time frames. All measures described in this document will be 
effective for all operations that are sold after July 1, 2003. They will remain in effect until 
June 30, 2013 unless modified through the NW FMP adaptive management process. 

Clarifications and Adjustments to the Aquatic and 
Riparian Strategies to be Applied Within Salmon Anchor 
Habitats
The NW FMP includes a comprehensive set of aquatic and riparian strategies 
(Appendix A). The heading for each of these strategies is listed in the following 
discussion. Following each heading is a description providing clarification for the 
application of the strategy within SAHs or in some cases describing additional 
requirements. Consult the strategies as written in the forest management plan (attached 
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as Appendix A) for a complete description of these strategies. The points that follow are 
only the “adjustments” to those strategies.

1. Strategy 1 – Implement watershed assessment and analysis. 
• SAH watersheds and the fifth field watersheds within which they are located, will be 

high priority for completing comprehensive watershed assessments. The goal is to 
complete assessments in these watersheds within five-years of the adoption of the 
SAH strategy. The SAH strategy will be adopted concurrent with the State Forester’s 
approval of the district implementation plans. This is anticipated to be Spring 2003.
The purpose for adjusting the priority within this strategy is to assure that for SAHs 
the most current and complete information will be available to the department and to 
the public. This will enhance monitoring opportunities and provide managers with 
good information on which to apply all the strategies.

2. Strategy 2 – Apply management standards for aquatic and riparian areas, with 
the following additions: 

• For all harvest operations that border Type F and Large and Medium Type N
streams – the inner zone (100 feet) will be a no-harvest area.

• For partial cut harvest operations retaining at least a 25% Stand Density Index (SDI) 
that border Small Type N, perennial streams – no ground based equipment 
operation is allowed within 50 feet of the aquatic zone. 

• For clearcuts and any other harvest operation which reduces stand density below 25% 
SDI that border Small Type N, perennial streams – no harvest allowed within 50 
feet of the aquatic zone and a minimum of 15-25 conifer trees and snags per acre will 
be retained in the area between 50 and 100 feet from the aquatic zone. 

• For partial cut harvest operations retaining at least a 25% SDI that border Small Type 
N, seasonal streams – no ground based equipment operation is allowed within 50 feet 
of the aquatic zone.

• For clearcuts and any other harvest operation which reduces stand density below 25% 
SDI that border Small Type N, seasonal streams – no ground based equipment is 
allowed within 50 feet of the aquatic zone and 15-25 conifer trees and snags per acre 
will be retained within 50 feet of the aquatic zone. 

• Avoid harvest on debris torrent fans.
For the purposes of this document, debris torrent fans are slide deposit areas usually 
found at the mouth of a stream. They are generally flat areas at the confluence of two 
streams. Typical size of the features addressed by this strategy may range from as 
small as 100 square feet up to an acre or more. The purposes of this strategy will 
frequently be achieved by applying the aquatic and riparian strategies. Where these 
features exist or extend outside of riparian management areas, the intent is to maintain 
the trees on the feature to provide for large wood in these old slide deposit areas and 
to provide the other associated values described in the aquatic and riparian strategies.
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• Six Salmon Anchor Habitat basins have clearcut harvest activity maximums that 
exceed 10%. In these basins, apply the following additional standards: 

For small, seasonal, type N streams which are direct tributaries to Type F streams –
on “High Energy Reaches” and on “Potential Debris Flow Track Reaches,” as defined 
in the NW FMP – no harvest allowed within 50 feet of the aquatic zone.
Take all reasonable opportunities to enhance large wood recruitment or other aquatic 
and riparian functions by retaining large trees or extending no harvest buffers in 
specific areas. Areas to consider include seeps and springs within the riparian 
management areas (RMA), source areas of perennial streams, stream associated 
wetlands, inner gorges and stream junctions.

These adjustments provide for lower management activity levels in RMAs than occurs 
outside SAHs. This will further reduce the likelihood of sediment delivery or impacts to 
water temperature, and will retain even greater numbers of trees for down wood 
recruitment. However, without thinning in the inner zone of riparian management areas, 
the development of “large” wood may be less timely.

Comparison of the adjusted approaches with the approaches applied outside SAHs will 
provide monitoring and adaptive management information about the risks and benefits of 
the two approaches in achieving properly functioning aquatic habitats. 

Consistent with the application of the aquatic and riparian strategies described in the NW 
FMP, the following apply to the standards for SAHs:

• Operational Considerations. As is stated in the standard aquatic and riparian 
standards, vegetative disturbance to provide for operational considerations (cable 
corridors, felling impacts, etc) will be limited to no more than 10 % of the riparian 
management area for Type F and large and medium Type N streams and 25% of the 
RMA area for small Type N streams. This is the same standard being applied outside 
SAHs. 

The objective is to minimize disturbance due to operational considerations. However, 
there may be situations where removal of a portion of these RMAs will result in 
shorter roads or fewer landing locations. Where removal of a portion of a RMA will 
result in minimizing additional road building, landing locations, or other such 
conditions which pose a higher risk to aquatic habitat impacts – managers are 
encouraged to do so while staying within the 10% or 25% standards identified in this 
section. 

• Insects and Disease. Where severe insect or disease situations have significantly 
reduced the likelihood that a riparian management area will promote “properly 
functioning aquatic habitats” over the next decade without active restoration, and 
watershed assessment information is available to determine the benefits of restoration 
through alternative vegetative treatments, portions of riparian management areas may 
be harvested to provide for the reestablishment of a healthy forest stand. Such 
activities will only be done upon completion of a restoration plan consistent with 
Aquatic and Riparian Strategy 4, which includes consultation with the ODFW.
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3. Strategy 3 – Restore aquatic habitats.
The only adjustment to this strategy is to set priorities. SAH watersheds or stream 
segments within the watersheds that have been determined to have high restoration 
potential will be high priority for implementation of habitat enhancement and restoration 
projects. In cooperation with ODFW, habitat restoration plans will be developed and 
implemented for each watershed determined to have high restoration potential.

Restoration may be an essential activity in watersheds where existing populations are 
using habitats that are severely depleted in certain habitat components. It is also 
important to acknowledge that restoration activities do alter existing habitats that are 
being used. Such alterations do pose some risk however doing nothing where habitats are
poor also poses a risk to fish. Where, through analysis, restoration activities are 
determined to pose the lesser risk to the species using the stream restoration activities will 
be performed. Such analysis will be conducted by ODF in consultation with ODFW.

4. Strategy 4 – Apply alternative vegetation treatment to achieve habitat objectives.
The stringent standards for application of alternative vegetation treatment in RMAs are 
not adjusted for SAHs.

It is important to acknowledge that alternative vegetation treatments do alter existing 
conditions around aquatic habitats that are being used. Such alterations do pose some risk 
however doing nothing where vegetative conditions are not likely to contribute to the 
development of high quality habitat also poses a risk to fish. Where, through analysis, 
alternative vegetation treatments are determined to pose the lesser risk to the species 
using the stream – restoration activities will be performed. Such analysis will be 
conducted by ODF in consultation with ODFW.

5. Strategy 5 – Apply specific strategies to other aquatic habitats.
There are no adjustments to these strategies. They are designed to maintain the 
productivity, hydrologic function, and habitat values associated with sites such as 
wetlands, lakes, ponds, bogs, seeps, and springs. 

6. Strategy 6 – Slope stability.
The concepts and the approaches described in the slope stability strategy in the NW FMP 
will apply. Adjustments to this strategy are intended to further reduce the likelihood of 
sediment delivery to streams from management related landslides through closer scrutiny 
by geotechnical specialists. Steepness of slope is the criteria used for initial screening for 
High Landslide Hazard Locations. Geotechnical specialists review all proposed harvest 
operations as part of the Annual Operation Plan process. High Landslide Hazard 
Locations and high risk potential are identified through site specific analysis. Operations 
must avoid specific High Landslide Hazard Locations that pose the greatest risk to 
streams.

The adjustments to the strategies:
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• All proposed road construction or improvement operations and all commercial 
harvest units within SAHs will be reviewed by the Geotechnical Specialist for the 
presence of High Landslide Hazard Locations and high risk to streams. Clearcut 
harvest and road construction operations will be avoided on sites that are determined 
by the Geotechnical Specialist to be both a High Landslide Hazard Location and that 
pose high risk to streams.

• Utilize a reporting system to identify when and where landslides occur. Adaptive 
management principles as described in the NW FMP will be applied. 

7. Strategy 7 – Forest Roads Management
The adjustments focus on further minimizing risk of sediment delivery from roads or 
unstable slopes or adversely affecting hydrologic conditions. This is achieved by 
expediting road repairs, allowing hauling activities only during weather conditions and 
use levels commensurate with the capabilities of road drainage systems to avoid 
sedimentation of streams, identifying the necessary and appropriate desired road network 
through transportation planning, closing existing roads or constructing new roads 
consistent with short term needs and the desired roads identified through transportation 
planning, and providing geotechnical review for harvesting and road operations as 
described in the slope stability section.

The adjustments to the strategy:

• Density of Road Network – Transportation Planning
SAH watersheds are a high priority for completing transportation plans. All new road 
construction and road closures will be clearly evaluated through district transportation 
planning. This is done to assure a thorough and comprehensive analysis of the road 
network. Through such planning existing roads and legacy roads that require closure 
using appropriate techniques will be identified. 

• New Road Construction
New road construction within SAH watersheds will be restricted to the minimum 
necessary to conduct the more limited amount and type of activities generally allowed 
in SAHs, allow access to adjacent watersheds, or to accomplish important road 
repairs to existing or legacy roads. 

New construction should be limited to the upper portions of slopes away from 
streams and whenever possible, designed to avoid perennial stream crossings. New 
construction will be limited to periods of low rainfall during spring, summer, or fall 
seasons and measures will be applied to stabilize any exposed soil prior to any 
reasonably predicted rain events.

• Road Repairs
Road systems within SAH watersheds will be high priority for correcting road related 
problems (unstable sidecast, road drainage, fish passage barriers, etc.) identified 
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through road inventories completed by ODF. The goal is to correct all such problems 
within the implementation period of ten years. 

SAH watersheds will be high priority for inventory of legacy roads, through 
watershed assessment, and for remediation work on legacy roads, where such work is 
determined not to pose a higher short-term risk to aquatic resources than the existing 
situation.

• Road Maintenance & Hauling
Existing roads within SAH watersheds will be a high priority for maintenance and 
improvement to minimize the potential for sediment delivery to streams.
In most situations, road use for rock hauling, log hauling or other heavy hauling 
operations should limited to the summer season or extended periods without 
significant precipitation, except where such activity is necessary to address situations 
posing an immediate threat of adverse impacts to aquatic resources. For situations 
involving either low use (10 or fewer loads per day) or situations involving road 
systems where drainage systems are obviously adequate to preclude significant 
sedimentation either due to their position relative to water courses or due to 
engineering standards, hauling may occur as long as contract administrators closely 
observe the operation and halt operations in the event the road surface or drainage 
system begins to degrade or indications of potential sedimentation occur. 

8. Guidelines for Monitoring
SAHs are not necessarily intended to prescribe a permanent approach for managing 
aquatic and riparian landscapes, but rather to identify a working balance between fish and 
forest health. The strategies used to identify and manage these areas will continue to be 
evaluated and monitored. It will be necessary to monitor salmonid populations, habitat 
development, and silvicultural practices over time in the anchor habitat areas. An 
adaptive approach will be used to adjust prescriptions and strategies in response to new 
information.

Surveys and monitoring of the anchor habitat areas will be used to determine the status of 
salmonids and the effectiveness of management guidelines for these areas. SAHs will be 
monitored during the 10-year implementation period. It is likely that fish presence/ 
absence surveys will be conducted more frequently in SAHs than on most other areas. 
Monitoring projects will be established in a sub-set of SAHs to determine and track 
development of stand structure and habitat suitability over time. The more passive 
management approaches used in SAHs present specific opportunities to compare the rate 
and extent at which habitat is developed and maintained with stands subject to more 
active management. Additionally, portions of SAHs will serve as "controls", or reference 
areas, when restoration activities are conducted in similar aquatic and riparian areas 
outside the SAHs. Monitoring projects will be included in the annual monitoring plans.
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Context for Management Activity Levels
A priority in SAHs is to complete management activities such as road repairs, improving 
fish passage, etc. as soon as possible and to accomplish aquatic restoration activities that 
are determined to be important to short term salmon survival within time frames that will 
be beneficial to existing salmon populations.

Also, the scale of silvicultural treatments to encourage the development of the various 
forest conditions described in the forest management plan will be subject to limitations. 

Limitations are imposed on the amount and type of area within SAHs on which 
treatments involving timber harvest may be applied. Management activities such as 
precommercial thinning, controlling shrubs or unwanted trees in young stands through 
the use of herbicides or hand cutting, fertilization, and other such non-harvest activities 
will be applied in SAHs in the same manner as occurs outside of these areas.

As is typical for most ODF plans and operations, fisheries biologists from the Oregon 
Department of Fish and Wildlife will be consulted in the development of management 
plans and specific operations plans in SAHs. 

Management activities within SAHs will include, but not be limited to:

• Actions necessary to ensure near-term health of the watershed for salmonids. 
Examples include repair of roads that have near-term potential for failure or that are 
currently causing excessive sedimentation of water courses; 

• Aquatic restoration projects that have been identified as necessary to offer salmonid 
populations an improved chance for survival; 

• Actions necessary for the long-term, timely, development of layered and older forest 
structure stands in the watershed. Examples include thinnings in conifer stands to 
encourage the development of larger trees that are important to supply large down 
wood to the landscape and riparian and aquatic habitats, thinnings in dense conifer 
stands that if left unthinned will become unsuitable for timely development into more 
complex stands, or clearcuts and other regeneration harvests in stands heavily 
impacted by insect or disease agents, large scale windthrow or other catastrophic 
events, or because the silvicultural potential for the stand to attain layered or older 
forest structure is poor; and 

• Management for a range of other resources or uses in a manner consistent with 
protecting water quality for salmonids. Examples include recreation, cultural 
resources, and special forest products. 

All activities in SAHs must be accomplished in accordance with the standards described 
in the forest management plan and in the “Clarifications and Adjustments to the Aquatic 
and Riparian Strategies” included in the previous section of this document.

Specific Limitations on Timber Harvest Activities
The 17 SAHs are divided into three different groups for the purposes of describing the 
limitation on timber harvest that will be applied to them. The first group consists of three 
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salmon anchor habitats that are not significantly impacted by Swiss needle cast at this 
time. The second group consists of two basins that are located primarily above natural 
barriers to fish passage and a third basin where the amount of ODF managed lands is 
more limited and less contiguous. The third group consists of the majority of the anchor 
habitats and they are also the areas that are most heavily infected with Swiss needle cast. 

For all the basins, maximum activity levels are set for clearcut harvests. These activity 
levels establish a cap on the amount of activity that could possibly occur over the 10 year 
period from July 1, 2001 through June 30, 2011. 

For the basins in group 3, the table identifies recently planned and maximum allowable 
clearcut harvest levels for the 10 year period. More detailed basin plans are required for 
the six basins in group 3 where the basin maximums exceed 10%. It is uncertain at this 
time how much conversion will actually occur during the 10 year period, however it 
cannot exceed the described maximum. As the plan is implemented, monitoring and 
research information on Swiss needle cast, and on the effects of harvesting on aquatic 
systems, will be important in determining the actual number of acres that undergo 
conversion harvests. 

Group 1
Group 1 includes Buster Creek, Lousignont Creek, and Devils Lake Fork of the Wilson 
River. A maximum of 20% of the state forests acreage within each of these SAH basins 
may be included in Annual Operations Plans for commercial thinning, regeneration 
harvests (includes clearcuts), or any other timber harvest activity during the 10 year 
period. Of the 20% total that may be subject to timber harvest, clearcut harvest will not 
exceed 5% of the total acreage in the SAH. Clearcut harvest will not be allowed where 
the percentage of stands that are 15 years old or less would exceed 15 percent of the ODF 
acreage in the SAH as a result of the harvest.

Group 2
Upper North Fork of the Nehalem River, Fishhawk and Upper Rock are SAHs that have 
more limited amounts of state forest on those portions of the stream used by anadromous 
salmonids. In Fishhawk and Upper Rock, major waterfalls create natural barriers to fish 
passage near the boundaries and fish use is primarily downstream from state forests. The 
primary benefits state forests will provide to these salmon habitats are through 
downstream effects. Thus, providing sources for large wood and good water quality are 
the primary focus for state forests. State forests comprise about 47% of the ownership in 
Fishhawk and Upper Rock, and only about 42% in the Upper North Fork of the Nehalem 
River. 

In the Upper North Fork of the Nehalem River, Fishhawk and Upper Rock there is no 
limit on thinning acreage, however Annual Operations Plans for clearcut harvests will not 
exceed 7% of the total state forests acreage in the salmon anchor habitat in each basin 
during the 10 year period. Clearcut harvest will not be allowed where the percentage of 
stands that are 15 years old or less would exceed 15 percent of the ODF acreage in the 
SAH as a result of the harvest.
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Group 3
Group 3 includes 11 SAH basins.

1. The amount of clearcut harvest included in annual operations plans to date and the 
maximum clearcut harvest levels that will be allowed in operations plans for the 10 
year period in these basins are described in the following table:

Basin

Total
Acres

in Basin

Acres (% Basin)
Clearcut Harvests in

2002 and 2003 Annual 
Operations Plans

Maximum Allowable
Acres (% Basin) 

Clearcut Harvests in 
Annual Operation 
Plans – July 2001 

through June 2011

Foley Cr. 4,403 10 %

S. Fk. Salmonberry 2,813 10 %

Middle Kilchis 14,155 10 %

Elkhorn 3,860 10 %

Miami 13,910 12 %

Coal Cr. 1,237 25 %

Cook Cr. 18,286 25 %

L. N. Fk. Wilson 10,310 16 %

E. Fk. S. Fk. Trask 15,627 25 %

Cedar Cr. 7,214 25 %

Ben Smith 3,602 10 %

TOTAL: 95,417

2. Thinning in some stands may occur, primarily for the purposes of learning more 
about stand responses to thinning. For those basins where basin plans are required –
any proposed thinning will be addressed. In the rest of the basins, no more than 5% of 
the acreage in each basin would be allowed, and all thinning will comport with SAH 
guidelines.
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3. Basin Planning –
ODF will develop basin plans in consultation with ODFW – for ODF lands in the 
following basins: Little North Fork Wilson, Cedar Creek, East Trask, Cook Creek, 
Miami, and Coal Creek. The basin plans will be developed prior to June 30, 2004.
Basin plans will include:

• Locations of existing regeneration harvests that have been conducted, thinning and 
regeneration harvest contracts that have been sold but not harvested, and all planned 
harvesting operations during the implementation plan period.

• Coarse scale assessment of slope stability issues/conditions in the basin.
• Transportation plans for the implementation period identify road locations that will be 

newly constructed or improved. Describe plans for vacating roads. Estimate lengths 
and general impacts from planned roadwork.

• General descriptions of the streams in the basin. Extent of type F/N streams. Special 
stream types such as inner gorges, etc.

• Specific descriptions of the streams and the aquatic and riparian approaches that will 
be used for the various stream types that are in the immediate vicinity of all planned 
operations.

• Description of the silvicultural prescriptions that will be applied to harvest units.



Implementation Plan March 2003 1

APPENDIX A
Taken from Northwest and Southwest Oregon State Forests Management Plans (2001).

Aquatic and Riparian Strategies

This section presents the integrated strategies for aquatic and riparian areas. Detailed site-specific strategies 
focused on the habitats occupied by species of concern may be found in the proposed Western Oregon State 
Forests Habitat Conservation Plan.

The landscape level component of the blended approach consists of the landscape management strategies 
described earlier in this chapter. Over time, the application of these strategies is intended to create forest 
conditions on the landscape that will more closely emulate historic conditions and processes relative to 
aquatic systems.

The second component of this blended approach is a set of more site-specific or prescriptive strategies 
designed to protect key resource elements or provide for specific functional elements not necessarily 
addressed by the landscape strategies.

Finally, critical to the evaluation and refinement of both the landscape level and site-specific approaches is 
watershed assessment and analysis. Watershed analysis is a strategy designed to collect and synthesize key 
watershed information that will be used to further evaluate the two components of this blended approach.

In addition to the landscape management strategies, the strategies for aquatic and riparian resources 
include:

1. Implement watershed assessment and analysis.
2. Apply management standards for aquatic and riparian management areas.
3. Restore aquatic habitats. 
4. Apply alternative vegetation treatment to achieve habitat objectives in riparian areas.
5. Apply specific strategies to other aquatic habitats: wetlands, lakes, ponds, estuaries, bogs, seeps, and 

springs.
6. Slope stability management.
7. Forest road management.
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Aquatic and Riparian Strategy 1
Implement watershed assessment and analysis.

Watershed assessment and analysis will be used during plan implementation to collect needed information 
at both watershed and site-specific levels, and to synthesize that information into recommendations for 
appropriate changes to goals and strategies. Information from watershed assessments and other inventory 
and assessment projects will be used in an adaptive management framework to accomplish plan objectives.

Aquatic and Riparian Strategy 1a.   Develop a comprehensive watershed assessment and analysis 
process for state forest lands that is consistent with, but more rigorous than, the existing Oregon 
Watershed Enhancement Board (OWEB) process.

The Department of Forestry will develop watershed assessment protocols suited to its management needs, 
using the existing OWEB manual and protocols as a foundation. It is anticipated that this will involve 
development of more rigorous information collection protocols for specific “modules” based on 
information needs related to specific management strategies in the plan. The Department of Forestry’s 
assessment process will facilitate coordinated activities with other landowners in watersheds that have a 
significant percentage in state forest lands.

Aquatic and Riparian Strategy 1b.  Conduct watershed assessments and analyses on priority 
watersheds on state forest lands within the planning area, within the initial ten-year implementation 
period following plan adoption.

The Department of Forestry will be assessing watersheds at the fifth field level. This is the scale in the 
USGS (U.S. Geological Survey) spatial hierarchy smaller than a sub-basin and larger than a sub-watershed. 
On state forest lands, a fifth field watershed ranges in size from 5,000 acres to 50,000 acres depending on 
the region and river system. The scale of fifth field watersheds was chosen because it:

• is used by other state and federal agencies in Oregon
• currently has the finest scale, yet most comprehensive, set of GIS data available
• appears to facilitate data collection that is neither too general nor too specific for management 

objectives

In most cases, the fifth field watersheds overlap with the district management basins. In other instances, 
these scales do not overlap. In these cases, watershed assessment and analysis will be completed at the 
smaller sub-watershed or drainage level and then aggregated to provide complementary information with 
other district watershed analyses.
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Watersheds will be prioritized for assessment and analysis based on the following criteria (not in order of 
importance):

• percent of state lands ownership
• watershed size
• potential resource impact
• presence of highly sensitive resources or key anchor habitat areas
• public involvement and interest
• presence of interested cooperators

It is anticipated that following completion of protocol development under Aquatic and Riparian Strategy 
1a, watershed assessments could be completed at a rate of two fifth-field watersheds per fiscal year, given 
available funding. Under this scenario, key North Coast watersheds could be completed within the first five 
years following plan adoption, with a broader goal of completing all assessments within the initial ten-year 
implementation period.

Aquatic and Riparian Strategy 1c.  Cooperate with local watershed councils and adjacent 
landowners, to assure that watershed assessments on Department of Forestry lands consider 
conditions and limiting factors on other lands to the greatest extent possible.

Coordination with other watershed users is a critical step in a successful watershed assessment and 
analysis. Not only is the extent of land use activities identified, but also important information is gathered 
about reference condition, current use, issue prioritization, and future expectations. Watershed assessments 
and analyses will be coordinated with adjoining private and federal landowners as well as the broader 
public. To the greatest extent possible, local watershed councils will be engaged to assist with conducting 
assessments. 

Many watersheds containing state forest lands have already been the subject of assessment efforts by 
watershed councils and other entities. In addition, information relevant to specific assessment modules has 
been collected by the Department of Forestry in recent years. Examples are aquatic habitat and fish 
presence survey efforts, and road hazard assessment efforts. These previous information collection outputs 
will be incorporated into refined protocols and supplemented where necessary to meet management needs.
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Aquatic and Riparian Strategy 1d.  Analyze information collected through watershed assessments 
and other inventory and assessment projects, and effectively apply the results at the appropriate
planning level through the adaptive management process.

Integration of watershed assessment results, both with assessments of nearby watersheds and with other 
relevant ecosystem information, is critical. The Department of Forestry will develop an interdisciplinary 
approach to integrating assessment information as part of the protocols established under Strategy 1a. Data 
collected will be compatible, on similar scales, and collected with appropriate indicators to complement 
other module information.

Using the adaptive management framework described in Chapter 5, implementation of this plan will be 
adjusted and improved based on the results of these integrated assessments. Depending on their 
significance and scope, necessary adjustments will be made through changes to specific standards and 
practices, revisions to annual operations plans, formal updates to district implementation plans, or 
amendments to the broader strategies of this forest management plan.
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Aquatic and Riparian Strategy 2
Apply management standards for aquatic and riparian areas. Establish and maintain riparian 
management areas adjacent to all streams, in accordance with the standards described in the
proposed Western Oregon State Forests Habitat Conservation Plan, and Appendix J of this plan.

More site-specific prescriptive standards for aquatic and riparian areas constitute a key piece of the second 
tier of the balanced approach, and will guide forest management activities to achieve properly functioning 
aquatic and riparian habitat conditions over time. All management actions will be consistent with these 
standards.

The standards will be applied until the adaptive management process results in identification of alternative 
strategies or standards that better meet the objectives for aquatic and riparian habitats. As new information 
and a better understanding of the watershed functions and processes become available, this knowledge will 
be integrated into the management of riparian and aquatic habitat.

The management standards include specific provisions for establishing riparian management areas and 
describe how management is to occur within these areas.

Riparian management areas will be established immediately adjacent to waterways for the purpose of 
protecting aquatic and riparian resources, and maintaining the functions and ecological processes of the 
waterways. Within these areas, special management considerations and operational restrictions will be 
applied, and the protection of aquatic resources will be a high priority.

The width of riparian management areas will vary by the type and classification of the water body. These 
widths were developed by considering the functions and processes to be achieved or maintained by 
management activities. The width of a riparian management area (RMA) is measured horizontally 
beginning at the average high water level of the water body, or the edge of stream-associated wetland, side 
channel, or channel migration zone (whichever is farthest from the waterway), and extending toward the 
uplands. The width of these areas will be expanded, if necessary, to fully encompass certain sensitive sites 
such as inner gorge areas, or other special sites noted in the management prescriptions.

Riparian management area widths are intended to be averages applied over the length of a management 
site. The actual extent of a specific RMA can be varied to tailor vegetation retention to site-specific 
conditions, or to address special resource considerations. For example, an RMA boundary will be expanded 
where a potentially unstable slope adjacent to a stream could deliver materials to the stream. The intent of 
this action is to increase the potential for large wood delivery should a disturbance event occur. Variations 
in RMA design will always be completed in a manner consistent with the management objectives for the 
specific aquatic or riparian area.
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See “Basic Concepts for Aquatic and Riparian Areas” earlier in this chapter for related discussion and 
definitions of terms used in this strategy. See Appendix J for the specific management standards that will 
be applied in these areas.

Guidelines: The Four Zones of a Stream Riparian Management Area
Riparian management areas established along streams will contain four zones. The purposes and 
differences between these four zones are defined below.

Aquatic zone — The aquatic zone is the area that includes the stream channel(s) and associated aquatic 
habitat features. This zone includes beaver ponds, stream-associated wetlands, side channels, and the 
channel migration zone. The other zones of a riparian management area are established upslope from the 
outer edge of these features.

Stream bank zone — The stream bank zone is the land closest to the stream, including the stream banks. 
Most riparian functions are supported to some extent by vegetation in this zone, including providing 
aquatic shade, the delivery of down wood and organic inputs (leaves and tree litter) to the stream and 
riparian area, stabilizing the stream bank, contributing to floodplain functions, and influencing sediment 
routing processes.

• The stream bank zone is defined as the area within 25 feet of the outer edge of the aquatic zone for all 
streams. This zone exists on both sides of a stream.

Inner RMA zone — The inner RMA zone is the next area away from the stream, adjacent to the stream 
bank zone. Vegetation within this zone contributes substantially to desired riparian functions, including 
providing aquatic shade, delivering a high proportion of the potential large wood available, and 
contributing organic inputs to the stream. Vegetation within this area also provides some protection to 
certain aspects of riparian micro-climate. Because vegetation in this zone has a relatively greater role in 
supporting riparian functions and processes, a high priority is being placed on management actions in this 
area.

• The inner RMA zone extends from 25 feet (the outer edge of the stream bank zone) to 100 feet from 
the stream. This zone exists on both sides of a stream.

Outer RMA zone — The outer RMA zone is the portion of the riparian management area farthest away 
from the stream. Vegetation within this zone may still contribute to certain riparian functions and 
processes, but to a lesser extent than the two zones closest to the stream. The primary functions provided by 
vegetation in this area include additional contributions of large wood to the riparian zone and stream 
channel, and the protection of riparian micro-climate. In some cases, the outer zone may also partially 
buffer the two inner zones from certain disturbance events such as windthrow.

• The outer RMA zone extends from the edge of the inner zone at 100 feet out to 170 feet from the 
stream. This zone exists on both sides of a stream.
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Guidelines: Stream Classification
Determination of the applicable management standards for riparian areas is based on a stream classification 
system. Streams are grouped into two major categories based on the primary beneficial uses of the stream. 
Streams are further classified according to size, based on average annual flow. Flow pattern (perennial and 
seasonal) is also considered for small non-fish-bearing waters. This classification system is generally 
consistent with the method used for administration of the Oregon Forest Practices Act, as described in the 
Department of Forestry’s Forest Practice Technical Note FP1 — Water Classification (Oregon Department 
of Forestry 1994b).

Beneficial Use Classifications

Streams, and other aquatic habitats, are classified into two major groups based on the presence or absence 
of certain fish species. The following definitions will be applied in classifying streams.

Fish-bearing (Type F) — Waters that are inhabited at any time of the year by anadromous or game fish 
species, or by fish species that are listed as threatened or endangered under either federal or state 
Endangered Species Acts.

Non-fish-bearing (Type N) — Waters that are not fish-bearing (see previous definition).

Stream Size Classifications

Streams are further classified by size, based on estimated average annual flow. The following definitions 
apply to these size categories.

• Small — Average annual flow of 2 cfs (cubic feet per second) or less.
• Medium — Average annual flow greater than 2 cfs, but less than 10 cfs.
• Large — Average annual flow of 10 cfs or greater.

Flow Pattern Classifications

Small non-fish-bearing (Type N) streams are also classified according to the flow pattern exhibited in 
normal water years. For the purposes of this plan, the following definitions will be used.

• Perennial Type N streams — streams that are expected to have summer surface flow after July 15.
• Seasonal Type N streams — streams that only flow during portions of the year; these streams are not 

expected to have summer surface flow after July 15.
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Some seasonal non-fish-bearing streams are further classified as:

• Seasonal high energy streams — Seasonal streams with physical conditions that favor the periodic 
transport of coarse sediments and woody materials during high flow events. For the purposes of this 
plan, and in the absence of specific geomorphologic identification, stream reaches with an average 
gradient exceeding 15 percent, and an active channel width of five (5) feet or more will be defined as 
seasonal high energy streams.

• Potential debris flow track reaches — Potential debris flow track reaches are reaches on seasonal 
Type N streams that have been determined to have a high probability of delivering woody debris to a 
Type F stream.

Oregon Department of Forestry field staff will make the determination of the probability that a reach will 
deliver woody debris to a Type F stream, using the following criteria:

1. The seasonal stream reach must terminate at or below a high risk site. High risk sites include:
a. Active landslides (slopes with tension cracks, unvegetated soil scarps, or jackstrawed trees caused 

by slope movement).
b. Slopes steeper than 80 percent, excluding competent rock outcrops.
c. Headwalls or draws steeper than 70 percent.
d. Abrupt slope breaks, where the lower slope is the steeper and exceeds 70 percent, except where 

the steeper slope is a competent rock outcrop.
e. Incised channels (hill slopes adjacent to the channel and steeper than the upland slope) with slopes 

steeper than 60 percent.
f. Any other site determined to be of marginal stability by a Department of Forestry geotechnical 

specialist.

2. The path of a potential debris flow and the likelihood that a debris flow will reach a Type F stream. If 
any one of the following three conditions is present along the path from the high risk site to the Type F 
stream, then a debris flow is likely to stop and the stream reach would be determined to have a low 
probability of woody debris delivery:
a. The presence of a channel junction that is 70 degrees or more, provided the channel downstream 

of the junction is less than 35 percent gradient.
b. The presence of a stream reach which is less than 6 percent gradient for at least 300 feet.
c. An average slope from the high risk site along the potential landslide path to the stream that is less 

than 20 percent.
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Aquatic and Riparian Strategy 3
Restore aquatic habitats. 

The aquatic habitat restoration strategies are intended to eliminate human-induced conditions on the forest 
that may contribute to aquatic habitat deficiencies, or that may limit the timely recovery of desired aquatic 
habitat conditions. The restoration strategies will promote aquatic habitat conditions that will support the 
short-term survival needs of depressed salmonids, in order to reduce the potential for further declines in 
these populations. Also, these strategies will make it more likely that properly functioning aquatic habitat 
conditions will be attained in a timely manner. Finally, these strategies will encourage forest conditions that 
will support the ecological processes necessary to naturally create and maintain complex aquatic habitats 
on a self-sustaining basis.

This approach addresses aquatic habitat restoration on a more comprehensive basis than is currently done, 
and uses both short-term and long-term management actions. These strategies will improve levels of 
aquatic function in the short term (to meet the immediate habitat needs of depressed species and place 
aquatic habitats on a trajectory toward desired conditions), while at the same time actions are carried out to 
restore the ecological processes and functions that create and maintain self-sustaining habitats over the long 
term. The following strategies and actions will be implemented as part of the aquatic habitat restoration 
strategy.

Aquatic and Riparian Strategy 3a.   Complete assessments to identify potential factors that could be 
contributing to undesirable aquatic habitat conditions, or that could be limiting the recovery of 
aquatic habitats.

This strategy will be implemented primarily through the watershed assessment and 
analysis strategies described earlier. Road inventories and risk assessments, aquatic 
habitat inventories, and riparian vegetation surveys will be key sources of information.

Aquatic and Riparian Strategy 3b.   Identify, design, and implement projects to remedy identified 
problems in a timely manner.

• Aquatic habitat restoration projects will be designed with the intent of mimicking 
natural processes. The use of “engineered” or “constructed habitat” approaches to 
stream enhancement will be minimized.

• Projects will be designed and implemented using a multidisciplinary approach, 
and with direct consultation with the Oregon Department of Fish and Wildlife.

• Project planning and design will consider habitat conditions, stream processes, 
and the disturbance regime at both the watershed and site-specific scale.
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• Projects will be designed and implemented consistent with the natural dynamics 
and geomorphology of the site, and with the recognition that introduction of 
materials will cause changes to the stream channel.

• A priority will be placed on projects that supplement natural “legacy” elements (large woody 
debris) that are lacking due to previous disturbance events, and/or management activities.

• Projects will be designed to create conditions and introduce materials sufficient to enhance or re-
establish natural physical and biological processes. An emphasis will be placed on projects that re-
introduce large “key” pieces of woody debris to stream channels in natural configurations. 

• Wood placement activities will utilize materials that are expected to be relatively “stable” yet 
functional in these dynamic stream systems. The intent is to maximize the functional attributes of 
large woody material, and minimize potential conflicts with public safety in downstream reaches. 
Reliance on artificial “anchoring” methods (such as cables) will be minimized, and will only be 
used in cases of significant concern for public safety.

• Projects will be implemented in a manner that minimizes the potential for negative effects to 
riparian areas. 

• “Constructed” habitat projects will only be used where these efforts are deemed 
necessary to support the continued survival or recovery of depressed salmonid 
species. These projects (when deemed necessary) will only be placed in areas 
where the created habitat type would be expected to occur naturally.
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Aquatic and Riparian Strategy 4
Apply alternative vegetation treatment to achieve habitat objectives.

The term “alternative vegetation treatment” refers to the application of silvicultural tools and management 
techniques in riparian management areas, using standards that differ from general riparian management 
standards, for the purpose of changing the vegetative community to better achieve the plan’s aquatic and 
riparian habitat objectives.

Potential projects include silvicultural treatments such as the conversion of hardwood stands to conifer 
species, selective removal of hardwoods from mixed-species stands and the establishment of shade-tolerant 
conifer seedlings, the creation of gaps in hardwood stands to establish conifer seedlings (shade-intolerant 
and shade-tolerant), or other similar practices not specifically described in the management standards for 
riparian areas.

The alternative vegetation treatment strategies will apply alternative silvicultural approaches in riparian 
areas where basin-level stand conditions are inconsistent with achieving properly functioning aquatic 
habitat conditions in a timely manner. These strategies will be implemented in a way that maintains diverse 
riparian plant communities (heterogeneity) at the landscape and basin scales, and that minimizes the 
potential for adverse effects to aquatic resources, including depressed salmonid populations.

Aquatic and Riparian Strategy 4a.   Complete basin-level assessments to evaluate whether alternative 
vegetation treatments are needed to achieve properly functioning aquatic habitat conditions in a 
timely manner. Where appropriate, use the information from the assessments to plan alternative 
vegetation treatments.

This strategy will be implemented primarily through the watershed assessment and analysis strategies 
described earlier.

Aquatic and Riparian Strategy 4b.   Alternative vegetation treatment projects will be planned using a 
multi-disciplinary approach involving a variety of resource specialists.

These projects will be designed with the involvement of resource specialists from the Oregon Department 
of Forestry and the Oregon Department of Fish and Wildlife. The specialists involved in a given project 
will vary according to the resources and physical conditions present at the site.

Aquatic and Riparian Strategy 4c.   Alternative vegetation treatment projects will be monitored and 
evaluated over time to assure that the objectives are being achieved, and undesirable effects are 
being minimized. The results of these evaluations will be incorporated into these management 
activities in an adaptive management context.

The plan recognizes that these treatments are experimental actions, and that over time managers will gain 
additional knowledge and experience through monitoring and research. This knowledge will be applied in 
an adaptive management context, in order to more successfully meet the multiple resource objectives for 
riparian and aquatic habitats.
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Aquatic and Riparian Strategy 5
Apply specific strategies to other aquatic habitats.

The northwest Oregon state forests contain other aquatic habitats besides streams, such as wetlands, lakes, 
ponds, bogs, seeps, and springs. The management objectives for these waters are generally similar to the 
objectives for streams, but the specific prescriptions are sometimes different. The following strategies apply 
to these other aquatic habitats.

Establish and maintain riparian management areas adjacent to other aquatic habitat areas in 
accordance with the standards described in the proposed Western Oregon State Forests Habitat 
Conservation Plan, and Appendix J of this plan.

These waters support diverse plant and animal communities, are connected to other waters in a basin, and 
play a significant role in the hydrologic patterns and functions of watersheds. Some species have evolved 
with specific adaptations to, or dependence on, the conditions found in and near these other aquatic 
habitats. These areas can also be sensitive to land management activities.

The strategies for other aquatic habitats will maintain the productivity of these habitats, protect the integrity 
of these sites and maintain hydrologic functions, provide suitable habitats for fish and wildlife dependent 
on these unique habitats, and contribute to habitat conditions needed for maintaining other native wildlife 
species of concern.
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Aquatic and Riparian Strategy 6: Slope Stability
Landslides and other geologic processes can have dramatic effects on watersheds, including aquatic and 
riparian areas. The integrated strategies include the following strategies to address concerns about 
landslides and slope stability.

The objective in relation to landslides and slope stability management is to ensure a high probability of 
restoring and maintaining riparian and aquatic habitats through restoration of properly functioning landslide 
processes. This will be accomplished through application of risk-based management principles and Best 
Management Practices. Minimizing road-related landslides and chronic erosion (sedimentation to streams) 
is fundamental to this objective. Hazard assessment and risk-based management for in-unit slides, and 
ensuring that large wood is available in the track of potential debris slides and torrents, will promote 
properly functioning conditions for future aquatic habitat inputs. Monitoring and hazard assessment, 
combined with adaptive management, will provide assurance that this objective is realized.

Management Strategies and Standards
The Department of Forestry will use a three-level approach to manage slope stability concerns in forest 
planning and operations on state forest lands in the planning area (Michael 1997, Prellwitz 1985). This 
approach is described in more detail in the proposed Western Oregon State Forests Habitat Conservation 
Plan.

Aquatic and Riparian Strategy 6a.   Through the watershed assessment process developed under 
Aquatic and Riparian Strategy 1, complete a broad level assessment of landslide hazards on state 
forest lands in the planning area (Level 1).

The methods and procedures will be consistent with, but more intensive than the protocols described in the 
Oregon Watershed Assessment Manual (July 1999). Department of Forestry geotechnical specialists will 
take a lead role in developing assessment methods and procedures. The assessments will be used to assign 
risk levels to state forest lands within each watershed as follows:

• High Hazard Area — Areas that are likely to contain sites with relatively high probability of failure.
• Moderate Hazard Area — Areas that may contain sites with relatively high probability of failure.
• Low Hazard Area — Areas with a low chance of containing sites with relatively high probability of 

failure
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Aquatic and Riparian Strategy 6b.   During district implementation planning and annual operations 
planning, utilize geotechnical specialist expertise in evaluating alternatives that can minimize, 
mitigate for, or avoid risk in high and moderate hazard areas (Level 2).

Aquatic and Riparian Strategy 6c.   During project planning and design, utilize geotechnical 
specialist expertise in designing operations that will minimize, mitigate for, or avoid identified risks 
(Level 3).

Geotechnical specialist input will be used in all aspects, when alternatives are being considered for 
proposed operations. Districts will coordinate geotechnical specialist review and input at these levels and 
will be responsible for subsequent evaluation of alternatives and selection of the course of action.

Site-specific geotechnical evaluation will be used as follows:

Road alternatives will receive Level II, site-specific geotechnical evaluation, when the forest engineer 
needs this input to compare risk of alternative roads (i.e., mid-slope road to ridge-top road with longer span 
logging).

Annual Operations Plans (AOP) — Geotechnical specialist will provide initial hazard and risk assessment 
for timber harvesting and road construction operations in the AOP, early enough in the process to allow for 
proper consideration of alternatives (boundary changes, leave tree placement, etc.), in order to achieve the 
best decision for the resource. Districts are responsible for requesting this review, and the geotechnical 
specialist is responsible for input.  For timber harvesting and road construction operations the following 
process will be used:

• Operations in high hazard level areas (ones that are likely to contain sites with relatively high 
probability of failure) will be evaluated by the geotechnical specialist during the annual operations plan 
review for specific sites that will require on the ground assessment  for risk (likelihood of delivery to 
aquatic system).

• Operations in moderate hazard level areas (ones that may contain sites with moderately high 
probability of failure) will be investigated during operations planning field work by district personnel, 
to locate high risk sites. If high risk sites are identified during fieldwork, the geotechnical specialist 
will be consulted and the site treated the same as high hazard sites.

• Operations in low hazard level areas (ones with a low chance of containing sites with high probability 
of failure) will not be expected to have any further geotechnical input. If high risk sites are identified 
during fieldwork, the geotechnical specialist will be consulted and the site treated the same as high 
hazard sites.

The effect of the forest operation on the landslide potential (probability of failure or landslide rate) will 
be judged based on slope, landform, underlying rock material, and type of operation (road building, 
clearcut, partial cut, thinning, etc).

Risk Findings:

If the risk is low (minimal or no likelihood of delivery to aquatic system), then no management 
modification will be recommended.

If the risk is moderate (potential to deliver but likelihood is low) then there will be further assessment of 
the condition and significance of the aquatic resource. If the aquatic resource is already significantly 
degraded or identified as part of a salmonid emphasis area, then the geotechnical specialist will develop 
recommendations for modifying the harvest operation. Otherwise, no modifications to the operation 
will be made.
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If the risk is high (likely to deliver to the aquatic system) then the geotechnical specialist will develop 
recommendations for avoiding, mitigating, or minimizing the risk. This will include an evaluation of the 
potential debris chute or run-out channel, consistent with the criteria provided for identification of 
debris flow track reaches in the riparian management area strategies.

If the risk is high and the logistics of the harvest layout (topography and geometry) will allow simple 
boundary changes, then the potential initiation site (hazard) will be excluded from the operation area.
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Aquatic and Riparian Strategy 7:
Forest Roads Management
The Forest Roads Manual (Oregon Department of Forestry 2000b) contains specific processes, procedures, 
and standards for road system management. It also describes the roles and responsibilities of the various 
resource specialists and land managers involved in road system management.

The road system will be managed to keep as much forest land in a natural, productive condition as possible; 
prevent water quality problems and associated impacts on aquatic and riparian resources; minimize 
disruption of natural drainage patterns; provide for adequate fish passage where roads cross fish-bearing 
streams; and minimize exacerbation of natural mass-wasting processes.

The construction and use of forest roads is an integral part of actively managing state forest lands. Roads 
provide the essential access for forest management activities, fire protection, and a variety of recreational 
uses. However, roads can be a major source of erosion and sedimentation on forests. Proper road system 
planning, design, construction, and maintenance will prevent or minimize water quality problems and 
associated impacts on aquatic resources, and significantly extend the useful life of a forest road. Quality 
information on the status and condition of existing roads is also essential to an effective maintenance and 
improvement program designed to meet the objectives stated above.

For the Department of Forestry transportation system, the vision is a road network that will provide 
efficient, effective access for all the necessary activities taking place in the forest. The transportation 
system will be actively managed to protect all forest resources. The road network will be kept to a 
minimum needed to achieve forest management objectives. Barriers to fish passage created by road 
crossings will be eliminated. Roads will be constructed in the best locations for carrying out anticipated 
activities, and the standard for forest roads will be a suitable match for the terrain and type of access 
needed. The roads will be effectively maintained to prevent degradation to other forest resources. 
Unnecessary roads will be closed or abandoned and, where appropriate, the land they occupied will be 
returned to active forest management. Adaptive resource management processes will be used to modify 
future practices as managers gain additional knowledge of resource needs and protection, and learn more 
appropriate methods for meeting the objectives of this plan.

The four primary areas of road system management are listed below and addressed in detail in the 
Department of Forestry’s Forest Roads Manual (Oregon Department of Forestry 2000b).

• Transportation planning
• Road design, construction, and improvement (including drainage systems)
• Road maintenance
• Road closure
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Aquatic and Riparian Strategy 7a.   Through the watershed assessment process developed under 
Aquatic and Riparian Strategy 1, complete a comprehensive inventory of existing roads on state 
forest lands in the planning area.

All districts in the planning area have already conducted comprehensive road hazard inventories to a 
common standard specified through Oregon Plan protocols. The information from this inventory is being 
used to identify priority restoration and improvement projects related to the forest roads system.

It is anticipated that through the process of developing comprehensive watershed assessment protocols for 
state forest land, as described in Aquatic and Riparian strategy 1a, additional information needs may be 
identified. Any additional information needed would be collected through the application of the identified 
protocol and incorporated into the subsequent analysis and revision to district level plans.

Aquatic and Riparian Strategy 7b.   Through development and updating of district implementation 
plans, apply the processes and standards for transportation planning described in the Forest Roads 
Manual.

Initial district implementation plans will not contain all of the transportation planning elements described in 
the Forest Roads Manual. Following completion of watershed assessments, and as district implementation 
plans are subsequently revised and updated, the complete transportation planning process will be applied. 

Aquatic and Riparian Strategy 7c.   Forest road design, construction, improvement, and maintenance 
will be carried out in accordance with the processes and standards described in the Forest Roads 
Manual.

Aquatic and Riparian Strategy 7d.   Identify and prioritize roads for closure and/or abandonment 
using information gained from the comprehensive forest roads inventory, and in accordance with the 
standards described in Forest Roads Manual.
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Adaptive Management Measures for Aquatic and
Riparian Strategies
Key Working Hypothesis:

• Active management through a combination of landscape level strategies and site specific standards will 
result in maintaining and restoring properly functioning aquatic and riparian habitats.

Key Assumptions/Questions to be Addressed through Monitoring:

• Aquatic and riparian systems in the planning area were historically subjected to random disturbance 
events at a variety of scales that resulted in a wide range of riparian stand conditions adjacent to 
aquatic areas at any given point in time.

• The combination of the landscape management strategies and the aquatic and riparian strategies will 
provide an array and frequency of riparian stand conditions across the landscape through time that 
provides for properly functioning conditions.

• In riparian areas where mature forest condition is the desired future condition, and young stands 
currently predominate, active management is more likely to restore properly functioning conditions in 
a timely manner than more passive approaches.

• Active management of stands in riparian areas will supplement natural  elements, particularly large 
woody debris, that are lacking due to previous disturbance events, and/or management activities.

• Compliance with management standards for forest road design, construction, improvement and 
maintenance will minimize road-related landslides and sediment loading to streams.

• Application of the three level hazard and risk evaluation process described, will minimize the 
occurrence of management related landslides, and restore properly functioning conditions in relation to 
natural landslide events.
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