Research and Monitoring Program
in the Olympic Experimental State Forest (OESF)

Mission

Learn how to integrate revenue production and ecological values across the landscape and deliver the
knowledge to Department of Natural Resources (DNR) managers for continuous improvement of land
management practices.

The mission, vision, and priorities of the program are described in the 1997 State Trust Lands Habitat
Conservation Plan and further specified in the 2016 OESF Forest Land Plan.

Program Activities

Research and Monitoring Projects

* Status and Trends Monitoring of Riparian and Aquatic Habitat -
evaluates habitat response to the OESF riparian conservation
strategy and provides data for riparian validation monitoring.

* Riparian Validation Monitoring — evaluates salmonid response to
the OESF riparian conservation strategy. Assesses cause-effect
relationships between land management, habitat, and salmonid
populations.

Field sampling of stream habitat

* Type 3 Watershed Experiment — operational-scale management
experiment testing alternative upland and riparian silvicultural
prescriptions. The goal is to expand the DNR forest management
toolbox. Implemented through broad research partnerships and
learning-based collaboration with stakeholders.

Information on these and other DNR-led and collaborative projects,
as well as studies funded and implemented by external parties in the
OESF, is available on DNR’s website.

Stakeholders field tour for Type 3 Watershed
Experiment

Adaptive Management Process
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Outreach and Communication

OESF Science Conference, with the theme of linking science
to natural resource management, presents ongoing research
and monitoring projects in the OESF. It takes place every April
with more than 100 attendees gathering in Forks or virtually.
All presentations are available on DNR’s YouTube channel.

OESF Science Conference in Forks

The electronic newsletter The Learning Forest is a joint publication
of DNR and University of Washington’s Olympic Natural Resources Center. Its purpose is to share scientific
knowledge on sustainable land management in the OESF and beyond. Published twice a year since 2017. All
issues available on DNR’s website.

Scientific publications in peer-reviewed journals and project reports are produced continuously. All are
available on DNR’s website. The program staff gives presentations, seminars, workshops and field tours.

Education

The program offers a variety of educational opportunities for
students, educators, stakeholders, researchers, and volunteers.
These include internships, research advisory, lectures, seminars, and
field tours.

Research Partnerships and Information Management UW students on field tour in the OESF

Formal and informal research collaborations are maintained with universities, government agencies, and
nonprofit organizations. The program develops and maintains databases for DNR-funded research projects. All
data and metadata are available upon request.

Funding Sources

The program is funded primarily by DNR with additional funding for specific projects from the Washington State
Legislature and from research grants. The program’s capacity increases substantially through research
partnerships with universities, federal and state research organizations, and others.
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- Fieldwork assistance
- Consultation & coordination

Program Staff

Teodora Minkova Kyle Martens Warren Devine Jacob Portnoy Tracy Petroske
Program Lead Fish Biologist Research Scientist Scientific Technician Research Coordinator

OESF website: http://www.dnr.wa.gov/oesf

Contact: Teodora Minkova, OESF Research and Monitoring Manager, 360-902-1175, teodora.minkova@dnr.wa.gov
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Additional Reading

OESF website: https://www.dnr.wa.gov/oesf

All issues of the newsletter The Learning Forest: https://www.dnr.wa.gov/programs-
and-services/forest-resources/olympic-experimental-state-forest/outreach-education

Pl'OjECt reports and Study plans: https://www.dnr.wa.gov/programs-and-services/forest-
resources/olympic-experimental-state-forest/research-projects

Peer reviewed publications by program staff:

Stream Conditions after 18 Years of Passive Restoration in Small Fish-bearing Streams

Watershed Characteristics Influence Winter Stream Temperature in a Forested Landscape

Paired Air-water Annual Temperature Patterns Reveal Hydrogeological Controls on Stream Thermal Regimes
at Watershed to Continental Scales

Evaluating Coexistence of Fish Species with Coastal Cutthroat Trout in Low Order Streams of Western Oregon
and Washington

Linking Instream Wood Recruitment to Adjacent Forest Development in Landscapes Driven by Stand-replacing
Disturbances

Biological Response to Stream Nutrients, a Scientific Synthesis for the OESF (Chapter 12, pages 283 to 371 of
General Technical Report PNW-GTR-981)

Heed the Data Gap: Guidelines for Using Incomplete Datasets in Annual Stream Temperature Analysis

A Structured Framework for Adaptive Management: Bridging Theory and Practice in the Olympic Experimental
State Forest

OESF Science Conference presentations on DNR YouTube Channel:

2022: https://www.youtube.com/watch?v=aXShpznGTo8&list=PLKpn_iIWjh50Rd9WfH303E6Q3GFCOP94U
2021: https://www.youtube.com/watch?v=6UeqffM S4A&Ilist=PLKpn_iIWjh5395QgGauWHaOROD8AAgZ5a
2019: https://www.youtube.com/watch?v=DaVgxg8pL0c&list=PLKpn_ilWjh50dB2IQhNCJtShEiiknmzD2
2018: https://www.youtube.com/watch?v=L07kz0eZH40&Iist=PLKpn_iIWjh51asxT-CM3MKkKYHhFttvhmW

2017: https://www.youtube.com/watch?v=HdeTSvpgVOU&Iist=PLKpn ilWjh53TKIYFIkXigOsUQblJ4SEI



https://www.dnr.wa.gov/oesf
https://www.dnr.wa.gov/programs-and-services/forest-resources/olympic-experimental-state-forest/outreach-education
https://www.dnr.wa.gov/programs-and-services/forest-resources/olympic-experimental-state-forest/research-projects
https://www.fs.fed.us/pnw/pubs/journals/pnw_2019_martens001.pdf
https://www.dnr.wa.gov/sites/default/files/publications/lm_oesf_wintertemp_2021.pdf
https://www.dnr.wa.gov/sites/default/files/publications/lm_oesf_airwattemp_2020.pdf
https://www.mdpi.com/2410-3888/6/1/4/htm
https://cdnsciencepub.com/doi/10.1139/er-2020-0035
https://www.fs.fed.us/pnw/pubs/pnw_gtr981.pdf
https://www.dnr.wa.gov/sites/default/files/publications/lm_oesf_datagap_2021.pdf
https://academic.oup.com/forestscience/article/66/4/478/5509517
https://www.youtube.com/watch?v=aXShpznGTo8&list=PLKpn_ilWjh50Rd9WfH3o3E6Q3GFCOP94U
https://www.youtube.com/watch?v=6UeqffM_S4A&list=PLKpn_ilWjh53q5QgGauWHaOR0D8AAqZ5a
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https://www.youtube.com/watch?v=L07kz0eZH40&list=PLKpn_ilWjh51asxT-CM3MkKYHhFttvhmW
https://www.youtube.com/watch?v=HdeTSvpgV0U&list=PLKpn_ilWjh53TKlYFIkXigOsUQblJ48EI

Status and Trends Monitoring of Riparian and
Aguatic Habitat in the OESF evaluates conditions
and long-term changes in the habitat of
salmonids and other species in watersheds
managed by DNR for timber, fish and wildlife
habitat, and other ecosystem values. The
objectives are:

e Provide empirical data to evaluate DNR’s
progress in meeting the riparian conservation
objectives of the State Trust Lands Habitat
Conservation Plan (HCP), and

e Reduce uncertainties around the integration
of habitat conservation and timber
production, producing reliable information to
inform DNR’s adaptive management.

Widespread and intensive timber harvesting took
place from the 1960s through the 1980s in what
is now the OESF. Without adequate riparian
conservation practices, stream habitat was
significantly degraded. The OESF riparian
conservation strategy in DNR’s 1997 HCP marked
a significant change in riparian management,
including expanded stream buffer requirements,
comprehensive road maintenance planning,
protection of forested wetlands, and a riparian
research and monitoring program.

The central hypothesis tested through this
monitoring is that, over time, natural processes
occurring within unharvested stream buffers will
improve riparian and aquatic habitat conditions,
relative to conditions prior to adoption of the

Status and Trends Monitoring of

Riparian and Aquatic Habitat

Number of watersheds

in the Olympic Experimental State Forest (OESF)

HCP (see figure). This hands-off approach within
buffers is an example of passive restoration.

Trend over time

\

Habitat conditions

Degraded Improved

Hypothesized change in habitat conditions

Beginning in 2013, this study has monitored 50
small fish-bearing streams in the OESF, ranging
from 6 to 33 feet wide. The DNR-managed
watersheds surrounding these streams range
from 38 to 1,653 acres and vary widely in
management history. Additionally, 12 streams in
reference watersheds (watersheds that have
never been harvested) are monitored to
understand how habitat conditions fluctuate
over time in the absence of any timber harvest.

Near the outlet of each monitored watershed, a
section of stream (a “reach”) at least 330 feet
long is sampled for nine indicators of habitat
condition: channel morphology, streambed
substrate, in-stream wood, pools, stream shade,
water temperature, stream flow, riparian
microclimate, and riparian vegetation.




Status and Trends Monitoring of Riparian and Aquatic Habitat in the OESF

Observations from 2013-2020 indicate that the
stream buffers and other riparian management
practices implemented under the State Trust Lands
HCP have benefitted riparian habitat in multiple
ways:

* Riparian forests within stream buffers are
consistently providing dense shade over streams.

* Stream water temperatures remain cool in
summer, within the range to which salmonids are
adapted.

* Similarly, riparian microclimate (air temperature

and humidity) remains cool and moist in summer.

Some aspects of habitat are recovering more
slowly from mid-20t century harvest practices. We
observed that large-diameter pieces of in-stream
wood (a.k.a. “large woody debris”) have key
habitat functions, creating pools utilized by fish
and trapping sediment. This wood accumulates as
trees die and fall into the stream. However, many
riparian forests are now dominated by younger,
smaller trees. It may take many decades before
they are again contributing large-diameter logs
that serve key habitat functions. This observation
provided a basis for the T3 Watershed
Experiment’s active restoration treatment that

is designed to accelerate the process of
habitat improvement.

Olympic National Forest

Over time, a changing climate is expected to
produce warmer stream temperatures,
which, when combined with naturally low
summer streamflows, may be detrimental
to salmonid populations. Deep pools, often
created by large in-stream wood, can serve
as refuge habitat for juvenile salmonids in
summer.

This habitat monitoring program is coupled
with the OESF Riparian Validation
Monitoring Program, which directly
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Project report (2022): http://bit.ly/3S6cYve

OESF Research and Monitoring Program website: htt

OESF website: http://www.dnr.wa.gov/oesf

bit.|
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Contact: Teodora Minkova, OESF Research and Monitoring Manager, 360-902-1175, teodora.minkova@dnr.wa.gov
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Expanding the Forest Management Toolbox

A team of researchers and forest practitioners has been developing a landscape-scale experiment to identify land
management strategies that benefit both communities and forests. Led by Washington Department of Natural
Resources (DNR) and University of Washington’s Olympic Natural Resources Center (ONRC), this project aims to inform
state and other land managers how alternative forest management practices compare to the current ones in providing
environmental, economic, and social benefits.

Why Should we Expand the Toolbox?

From conversations with stakeholders, Tribes, and forest practitioners,

researchers heard a desire to manage forests more effectively for elk Ecosystem Wellbeing

and deer, birds, fish, insects, and a variety of forest products, as well as
to benefit local communities. Recent ecological research offers new

approaches for managing lands for multiple objectives. Organizing Community Environment

Learning

Wellbeing ! Wellbeing

these ideas in a scientific experiment and testing them at an
operational scale offers unparalleled opportunity to identify new
management strategies that improve both ecosystem and community
wellbeing. If proven useful, these strategies may expand the forest
management toolbox of DNR and other land managers.

What is the Type 3 Watershed Experiment?

The Type 3 Watershed Experiment will test and compare alternative forest management treatments, standard
management on state trust lands, and control treatments in both riparian and upland areas. Researchers will measure
how the treatments impact streams and forests for years into the future. Operational costs of treatments and the
timber revenue they produce will be tracked to evaluate their feasibility.

Control
No management

Alternative 1 Alternative 2 Standard Management
Based on researcher Based on stakeholder Based on the 2016 OESF
experience feedback Forest Land Plan

Riparian
No
entry

Riparian Upland L EED Upland Riparian Upland
Active Complex early Alder rotations  |§ Cedar-alder Fixed, no-en- J Variable

habitat seral under heavily polyculture try riparian retention

restoration thinned conifers buffers* harvest
Accelerated Ethnoforestry

variable density | Variable width  j§ with variable Variable density
thinning buffers density thinning
planting
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Where is the Study Happening?

Location of watersheds included in
the Type 3 Watershed Experiment

The Type 3 Watershed Experiment takes place in 16
watersheds in the Olympic Experimental State Forest
(OESF) in Washington State. The study area covers
20,000 acres on the western side of the Olympic
Peninsula in Jefferson County. Each selected
watershed is at least 500 acres, drains into a fish

bearing stream (Type 3 stream), and is managed by
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Get involved! o B

DNR and ONRC are committed to ongoing communication with local communities, Tribes, regional stakeholders, and
potential research partners, all of whom can all help us get the most value from this ambitious and complex project. A
focus on learning together through learning-based collaboration will provide a deeper understanding of sustainable
forest management and help identify management strategies that have the greatest benefit for communities and
forests. Over the next several years, stakeholders can:

Join a field tour;

Help with field data collection;

Participate in virtual meetings;

Provide input on study plans, monitoring, and analysis; and

Join a sub-group to address specific aspects of the study.

To be added to our mailing list or hear more about how you can be involved, email T3Team@uw.edu.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at
www.dnr.wa.gov/OESF.

Contact

Bernard Bormann Teodora Minkova

Professor of Forest Ecosystems and Research and Monitoring Manager for Olympic
Director, Olympic Natural Resources Center Experimental State Forest

School of Environmental and Forest Sciences, Forest Resources Division

College of the Environment, University of Washington Washington State Department of Natural Resources
bormann@uw.edu teodora.minkova@dnr.wa.gov

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.


mailto:T3Team@uw.edu
http://depts.washington.edu/sefsonrc/index.php/t3-watershed-experiment/
https://depts.washington.edu/sefsonrc/
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&) Riparian Investigations

The riparian component of the Type 3 Watershed Experiment will examine how forests, streams, and salmonids respond
to standard and alternative riparian management treatments. Researchers and forest practitioners will study five
different management treatments, called prescriptions, aiming to expand the DNR toolbox to include new ways to
manage public lands and riparian forests to provide environmental, economic, and social benefits.

Riparian Treatments

The Type 3 Watershed Experiment will explore how streams and nearby forests, called riparian buffers, are impacted by
five different riparian management treatments.

Alder rotations
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e Active habitat restoration: Lightly thin the outer riparian buffer by removing some of the trees, cut 30-meter gaps
in the forest, and place harvested trees in the water to create three log jams. Create a no-entry zone adjacent to
the steam outside of the gaps. This treatment is expected to accelerate the restoration of forest and stream habitat
by creating more structural diversity and improving stream productivity and habitat.

e Variable-width buffers: Change the width of riparian buffers based on the stream size, stream temperature, fish
presence, and percent watershed harvested in the last 10 years. This treatment is expected to provide site-specific

stream protection and increased revenue from greater harvest in some areas, while maintaining needed
environmental protections.

e Alder rotations under conifers: Heavily thin the conifer forest, leaving about 30 trees per acre, and plant red alder
between the remaining trees. This treatment is expected to accelerate the restoration of forest and stream habitat
by increasing existing tree growth and increasing nutrients, leaf litter, and terrestrial insects in streams. It also will
provide a repeated, short-rotation crop of alder for increased revenue.
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e No-entry OESF buffers: Retain unmanaged, 30-meter riparian buffer along streams when harvesting the upland
forest. The buffer is a standard width based on the size of the stream and the presence or absence of fish. This
treatment is currently used in most riparian buffers on state trust lands and relies on natural (passive) restoration
of the forest through growth and disturbance. This natural approach to restoration has been estimated to take 100
years or more to mimic pre-settlement conditions.

e No action: No harvest will take place in the entire experimental watershed. While this is not a viable forest
management strategy for state lands, this treatment provides a contrast for other treatments and accounts for
natural variation in ecological conditions.

Monitoring

A number of environmental indicators will be monitored before
and after the harvest to compare the ecological effects of the
riparian treatments:

Salmonids

Stream temperature and invertebrates
Periphyton

Stream channel characteristics
Instream wood

Stream sediment

Riparian vegetation

Collecting macroinvertebrate samples in an experimental
Canopy cover stream reach

Operational costs of treatments and the revenue from the harvest in riparian buffers will be tracked to evaluate the
feasibility of these experimental treatments at operational scale.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu and dnr.wa.gov.

Contact

Kyle Martens

Fish Biologist for Olympic Experimental State Forest
Forest Resources Division

Washington State Department of Natural Resources
kyle.martens@dnr.wa.gov

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.
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@Upland Investigations

The upland component of the Type 3 Watershed Experiment will examine how standard and alternative management
approaches for upland forest areas can provide benefits for communities, trust beneficiaries, and the environment,
while producing timber. Researchers will study seven different management treatments, called prescriptions, aiming to
expand the DNR toolbox to include new ways to manage public lands that provide environmental, economic, and social
benefits.

Upland Treatments

The Type 3 Watershed Experiment will examine how upland forests and biodiversity are impacted by seven different
management prescriptions.

Ethnoforestry with
Variable retention Variable density ~ Accelerated variable =~ Complex early- variable-density Cedar-Alder

harvest thinning density thinning seral planting polyculture No entry

Variable
clumped
conifers with
non-conifer

Variable
cedar-alder
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VRH

harvest with
more residuals,
snags, and

harvest with
8 residual
trees/acre

[No-actio n\

control

| open spaces
e/no aftér VRH .

stands A

e Variable retention harvest: Leave some large trees, snags and logs in place following harvest and plant more
than 300 trees per acre within the next 1 to 2 years. This prescription is currently used in upland forests on state
trust lands and includes planting a mixture of bare-root conifers.

e Variable density thinning: Moderately thin forest and create some gaps while not harvesting in some areas. This
prescription is currently used in upland forests on state trust lands.

® Accelerated variable density thinning: Heavily thin much of the upland area, leave some areas unharvested, and
create some larger gaps. This prescription is expected to accelerate the development of late seral habitat and
processes, while still maintaining revenue from harvest.

e Complex early seral: Leave more trees, slash, snags and logs behind following harvest and conduct minimal
planting to allow for natural regeneration of trees. This prescription aims to emulate wind-disturbed stand
initiation. The resulting habitat conditions, avian response, and economic tradeoffs will be studied.

e Ethnoforestry with variable density planting: Following harvest, plant Douglas-fir seedlings in clumps that vary
in pattern and density. This prescription is expected to make space and time for culturally valuable understory
species to grow in interstitial areas and improve wildlife habitat, while producing a timber crop.
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e Cedar-alder polyculture: Plant trees in a variety of cedar-to-alder ratios ranging from 100 percent cedar to 100
percent alder. This prescription aims to increase cedar and alder production, improve soils and landscape
heterogeneity, and support cultural and habitat uses of cedar and alder.

e No entry: No harvest will take place in the entire experimental watershed. While this is not a viable forest
management strategy, this prescription provides a contrast for other treatments and accounts for natural
variation in ecological conditions.

Monitoring

A number of environmental indicators will be
monitored before and after the harvest to compare the
ecological effects of the upland treatments:

Tree mortality, growth, and yield
Net present value
Understory composition and biomass

Wildlife use, including deer, elk, and birds

Impacts to local communities Bird habitat survey in the experimental watersheds

Operational costs of treatments and the revenue from the harvest in upland areas will be tracked to evaluate the
feasibility of these experimental treatments at the operational scale.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at
www.dnr.wa.gov/OESF.

Contact

Courtney Bobsin Bill Wells

Research Scientist Coast District Manager

Olympic Natural Resources Center Olympic Region

School of Environmental and Forest Sciences, Washington State Department of Natural Resources
College of the Environment, University of Washington william.wells@dnr.wa.gov

cbobsin@uw.edu

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.
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Complex Early Seral Prescription

What is Complex Early Seral Habitat?

Early seral, or pre-forest, habitat is the successional stage between a stand-replacing disturbance and
subsequent tree canopy closure. It is the only stage in which trees do not dominate the site, and is distinct
from young tree plantations, in that it comprises a complex mix of non-tree life forms (for example, shrubs
and herbs), regenerating trees, and biological legacies from the previous stand (for example, snags, down
wood, and surviving large trees). Structurally complex, early seral habitat is important for wildlife species such
as birds and pollinators. Currently, it is the rarest forest habitat in the Pacific Northwest, rarer than old-growth
forest.

Rationale and Goal of Early Seral Sub-study

Public land agencies are beginning to actively create early seral (pre-forest) habitats. But for lands managed
for timber production, the silvicultural and economic tradeoffs of promoting an early seral stage (potentially
affecting tree establishment timing and composition) are not well quantified.

The goal of this sub-study is to quantify the tradeoffs—ecological, silvicultural, economic—of a prescription
designed to produce structurally complex, early seral (pre-forest) habitat at the scale of a timber sale unit (<40
acre). The treatment will seek to emulate conditions after a severe wind storm. The intent is to explore the
practicality of promoting early seral habitat while still keeping stands on a production trajectory.

Study Design

The study will compare an experimental early seral treatment with a standard variable retention harvest and
regeneration (control) treatment implemented on state trust lands, described by the following prescriptions:
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Control variable retention
harvest units (DNR’s
conventional practices)

8 trees per acre across unit

Leave tree selection

Broader range of tree sizes and species, plan for some
windthrow/breakage

Leave tree clumping

60% dispersed; 40% in small clumps of <10 trees

Leave clump placement

Prioritize spots already having understory vegetation

Leave trees and unit

No additional leave tree density near edges

Follows Washington forest
practices rules; decisions on
specifics made by foresters
according to local conditions

edges

Slash management Cut-to-length and leave all slash as-is on site As normal (whole tree yarding)
Down wood Leave down wood in place (for example, cut-to-length)

Snags Leave snags when safe; consider girdling some leave Not normally retained

trees to create more snags

Site preparation
(vegetation control)

None

If needed

Tree planting

Natural regeneration; augmented by planting if needed

Conventional planting using a
conifer mix

Monitoring

Comparisons between the two prescriptions will include the following:

Habitat conditions, characterized by vegetation structure and composition and woody debris;
Bird response, sampled through acoustic monitoring;

Silvicultural response, characterized by stand regeneration; and
Economics, using operational costs combined with stand growth and yield projections.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at

www.dnr.wa.gov/OESF.

Contact
Daniel Donato

Forest Ecologist, Forest Resources Division
Washington State Department of Natural Resources
Daniel.Donato@dnr.wa.gov

About the Olympic Experimental State Forest (OESF)
Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.
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Ethnoforestry—Variable-Ratio Polyculture

Prescription Objectives

e Grow crop trees in repeated rotations (2, 30-year rotations of alder and 1,
60-year rotation of cedar) to generate trust revenues across +/- 15
percent of a standard variable retention harvest.

e Provide for species included in the Washington State Department of
Natural Resources’ (DNR) State Trust Lands Habitat Conservation Plan at a
landscape scale.

o

e Provide new benefits at the same time, including the following:

Sy
2N

— Provide more jobs-intensive, value-added manufacturing;
— Maintain or improve soils and productivity;

— Increase climate adaptation and resiliency through diversification in
stands and landscapes;

— Meet cultural needs of Tribes and others; and

— Provide an option for transition to cedar-dominated, late seral stand ,
structure. A red alder growing in experimental
watershed Aa. The tree is 29 years old
and 60 feet tall (high site index).

Why This Tool Might Work Well

e Alder grows quickly and has a short life span.

e Cedar needs more time than other conifers to reach maximum value.

e Both alder and cedar have higher stumpage values than Douglas-fir and hemlock.

e Cedar is very tolerant of shade from alders.

Important Questions

e Will nutrient and soil organic matter losses from past management be reversed?
e Will alder grow well on upland sites in these watersheds?

e Can excessive cedar browse be avoided?

e Will higher value overcome lower volumes?

e Will cedar height growth be increased by alder?

e Will 60-year-old cedar be ideal for continuing to late seral structure?
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Ethnoforestry — Variable Ratio Polyculture Cedar-to-Alder Planting Ratios

Watershed experimental unit
B_Alt-2{Ba)

Browse studyess e et Do

Randomized Sub-stud A

cedar:alder stand acres
100:0 1 80
50:50 2 7.9
0:100 3 53
25:75 4 93
75:25 5 8.7

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at
www.dnr.wa.gov/OESF.

Contact

Andy Bluhm Bernard Bormann

Coordinator-Permanent Sample Plot Program Professor of Forest Ecosystems and Director Olympic
Associate Director- Hardwood Silviculture Cooperative Natural Resources Center

Department of Forest Ecosystems and Society School of Environmental and Forest Sciences,

College of Forestry College of the Environment, University of Washington
Oregon State University bormann@uw.edu

Andrew.Bluhm@oregonstate.edu

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.


http://depts.washington.edu/sefsonrc/index.php/t3-watershed-experiment/
https://depts.washington.edu/sefsonrc/
file:///C:/Users/kcha490/Desktop/photos%202/edited%20flyers/www.dnr.wa.gov/OESF
mailto:bormann@uw.edu
mailto:Andrew.Bluhm@oregonstate.edu

Type 3 Watershed Experiment in the

SCHOOL OF ENVIRONMENTAL
AND FOREST SCIENCES

Olympic Experimental State Forest

College of the Environment

Ethnoforestry—Variable Density Planting

The ethnoforestry-variable density planting treatment will include an operational-scale prescription that follows a
standard variable retention harvest, yet includes more elements of community and environment wellbeing, as
compared to standard practice. The prescription increases heterogeneity by adding a variety of clumped planting

|”

patterns (variable density plantings) combined with a variety of open gaps, or “interstitial” areas, across the operational
unit. By extending the early seral stage through the creation of these interstitial areas, we expect to provide longer-term
and quality forage for wildlife and non-timber products that have local and cultural value, while also producing a healthy

timber crop.

Prescription Objectives

e Address local community concerns over the health and population of elk
and deer in the region by creating high quality forage.

e Extending the early seral forest stage to create additional habitat and plants
for wildlife and local people.

® Producing a healthy timber crop using a novel planting and interstitial
Le

sy

creation approach. T i
University of Washington researcher

e Expanding the toolbox by trying new approaches to producing timber and installing native plants at the ethnoforestry

. field trials site
managing forests.

Prescription Details

There will be five, novel clumping/interstitial patterns and a control, including the following:
e Control, trees planted at 11-foot spacing (350 trees per acre [TPA])

e 4tree clumps at 4-foot spacing with 22 feet between clumps (350 TPA)

e 4 tree clumps at 6-foot spacing with 26 feet between clumps (255 TPA)

e 16 tree clumps at 8-foot spacing with 45 feet between clumps (350 TPA)

e 36 tree clumps at 8-foot spacing with 67 feet between clumps (350 TPA)

e 36 tree clumps at 10-foot spacing with 81 feet between clumps (240 TPA)

Important Questions

A number of valuable questions can be addressed through this novel approach. Researchers will explore the following:

e How will tree spacing influence crown development, growth, and mortality?
e How will clump/interstitial patterns affect total and net revenue?

e How will clump/interstitial patterns affect composition, growth and yield of understory plants providing early seral
habitat?

e Will selective understory management succeed in favoring ungulate and culturally preferred species?
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The 6 clumping arrangements: an un-clumped control, an intermediate 16-tree clump, and two each 4-tree and 36-
tree clumping arrangements with narrow and wider inter-tree spacing. These arrangements will be assigned randomly
within the sub-units that constitute the operational-scale unit.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at

www.dnr.wa.gov/OESF.

Contact

Greg Ettl

Associate Professor

School of Environmental and Forest Sciences
University of Washington

ettl@uw.edu

About the Olympic Experimental State Forest (OESF)

Courtney Bobsin

Research Scientist

Olympic Natural Resources Center

School of Environmental and Forest Sciences
University of Washington

cbobsin@uw.edu

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trust beneficiaries (for example, schools, counties, and universities). It
also is managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.
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Social Science Investigations

Ecosystem wellbeing has both community and environment elements, which makes people an integral part of
our ecosystems. The Type 3 Watershed Experiment aims to consider the social, cultural, and economic
wellbeing of local communities, in addition to the needs of our forests and environment. Our learning-based
collaboration (LBC) approach includes working directly with local people to inform and shape the study’s
priorities and treatments.

Learning-based Collaboration

. . . . . Ecosystem Wellbein
LBC is an iterative process in which natural resource Y &

managers, including Tribes and other organizations; natural,

social, and policy researchers; and other collaborators

Community Environment

Learning

Wellbeing I Wellbeing

engage with one another. Their focus is on asking and
answering questions about the options and effects of
management choices through formal and informal
knowledge exchange and production. Their common goal is
to increase ecosystem sustainability as measured by

environment and community wellbeing.

The ecosystem wellbeing framework, which

LBC uses a bottom-up management process and collaborative includes both community and environmental
research design to develop and implement research and wellbeing. Both components inherently interact

. and contribute to the wellbeing of the entire
management that meets the needs of all involved. It ecosystem.

emphasizes that all parties can learn better together, from
interactions during the process as well as from study results.

Engagement

In order to ensure stakeholders, Tribes, natural resource
managers, and collaborators all have a seat at the table, the
Type 3 Watershed Experiment team has created several
opportunities for people to lend their expertise, provide
feedback, ask questions, and learn from one another.
Opportunities have included the Washington State

Department of Natural Resources’ (DNR) annual Olympic
Experimental State Forest (OESF) Science Conference, several  1yne 3 Watershed Experiment volunteers work
engagement zoom meetings, and a field tour. In addition, with a DNR researcher
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Type 3 researchers have been conducting one-on-one interviews with community members to hear their
perspective and gather their feedback.

Sustainability Study

Questions about wellbeing and sustainability overlap in both their social and ecological contexts. Sustainable
ecosystem practices simultaneously have ecological and sociological variables. Promoting sustainable policy
and practices requires an understanding of what variables promote community wellbeing. Descriptions of
stakeholders do not suffice; the focus should be on understanding the perspectives and lived experiences of
stakeholders and constituencies, and how they interact (or not) with one another. Monitoring priorities
include profiles of behavioral patterns, knowledge, feelings or affect?, and preferences. Sustainable knowledge
production is reciprocal; it is important to empower, engage, and learn from and with communities.

To be added to our mailing list or hear more about how you can be involved, email T3Team@uw.edu.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu. Learn more about the OESF at
www.dnr.wa.gov/OESF.

Contact

Courtney Bobsin Bryan Pelach

Research Scientist PhD Candidate

Olympic Natural Resources Center Olympic Natural Resources Center

School of Environmental and Forest Sciences, School of Environmental and Forest Sciences,

College of the Environment, University of Washington College of the Environment, University of Washington
cbobsin@uw.edu bpelach@uw.edu

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate revenue
production (primarily timber harvesting) and ecological values (primarily habitat conservation) across the landscape. Steep terrain and
heavy annual precipitation produce high stream densities, and the mild, maritime climate facilitates high tree growth rates. The OESF is
actively managed with a mandate to produce revenue for various trusts (for example, schools, counties, and universities). It also is
managed under the 1997 State Trust Lands Habitat Conservation Plan for federally listed fish and wildlife species.

in psychology, affect means any experience of feeling or emotion, ranging from suffering to elation, from the simplest to the most complex
sensations of feeling, and from the most normal to the most pathological emotional reactions. Often described in terms of positive
affect or negative affect, both mood and emotion are considered affective states. (American Psychological Association)
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Getting Involved

There are several ways to participate in the Type 3 Watershed Experiment (“T3”). We look forward to
working with people with a myriad of backgrounds who want to provide feedback, ask research questions, or
discuss/participate in experimental treatments, monitoring, or data collection. To do so, we are embracing a
new kind of engagement called learning-based collaboration — where managers, researchers, stakeholders,
tribes, and community members engage with one another, focusing on asking and answering questions about
the effects of management choices through scientifically valid comparisons. We have formed eight Learning
Groups, each with a separate topic and specific goals. We welcome your participation in any or all.

Aquatics Learning Group

This group is interested in learning more about and supporting the T3 stream and riparian research. Current
aquatics work in the T3 includes: stream habitat surveys, riparian vegetation surveys including leaf litter, fish
population surveys, analysis of fish diet, surveys of stream invertebrates, algae and periphyton, and modeling
the trophic web. To join, contact the group facilitator Angie Thompson at Angie@Thomsonstrategic.com.

Carbon Learning Group

This group is interested in integrating carbon-related research and planning with other regional forests (e.g.,
Elliot State Forest). In particular, studying how the T3 can add to data for carbon cycle modeling inputs. This
group would also like to advance carbon accounting at the timber sale scale rather than only at landscape
scale and how to best monetize carbon offsets. Contact the group facilitator Tracy.Petroske@dnr.wa.gov.

Cedar Browse Learning Group

This group will study how browsing animals impact the growth of experimentally
planted cedar trees. The focus is on dietary preferences of woodland foragers,
how much they consume, and how browsing impacts seedling growth and survival.
Contact the group facilitator Angie Thompson at Angie@Thomsonstrategic.com.

Economics and Operations Learning Group

This group will investigate the economic and operational challenges of various forest management practices,
such as harvest, planting and vegetation control, which implement the T3 experimental prescriptions. Data
gaps in current economic models will be identified (e.g., changing climate, or differing harvest techniques).
Contact the group facilitator Angie Thompson at Angie@Thomsonstrategic.com.

History Learning Group

This group meets monthly to establish the historical context for the 16
experimental watersheds in the T3 study. Members identify and gather historical
data including photography, land use and timber sale records and oral histories.
This will help interpret results from the various experimental prescriptions
underway. Contact the group facilitator Tracy.Petroske@dnr.wa.gov.
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Invasive Species Learning Group

This group is considering questions such as how soil composition
changes after herbicide application, what simple practices can reduce
spread of weeds (e.g., mowing in different patterns), and whether
remote sensing be used to track understory response to treatments.
This group is identifying several auxiliary T3 research projects to
address those questions. Contact Tracy.Petroske@dnr.wa.gov.

Remote Sensing Learning Group

This group is largely comprised of professionals
already doing remote sensing research on the
Olympic Peninsula. The primary goal is to avoid
expensive, redundant work by sharing data,
coordinating experiments, developing measuring and
estimation methods using drone data, and identifying
which products are useful for various monitoring
applications. Contact Tracy.Petroske@dnr.wa.gov.

Tribal Learning Group

Several tribes have ancestral, ceded, and/or Usual and Accustomed lands that overlap with the T3 study area.
In addition, these Tribes (as well as many others in the region) have place-based knowledge of these
ecosystems and may have an interest in the research questions, methodology, and data from this study. Their
input is vital to ensure that the study is meeting their needs and that key questions are addressed. Contact the
University of Washington researcher Courtney Bobsin at cbobsin@uw.edu.

General Contact

In addition to contacting the individual learning group facilitators, we encourage all interested parties to reach
out directly to T3 principal investigators or by emailing T3Team@uw.edu to ask research questions, discuss
treatments or monitoring methods, or inquire about data collection and sharing.

For More Information

Learn more about the T3 Watershed Experiment and the ONRC at onrc.washington.edu.
Learn more about the OESF at www.dnr.wa.gov/OESF.

About the Olympic Experimental State Forest (OESF)

Located on the western Olympic Peninsula, the OESF is a 270,000-acre state forest designated to learn how to integrate
revenue production (primarily timber harvesting) and ecological values (e.g., habitat conservation) across the landscape.
Steep terrain and heavy annual precipitation create many streams and wetlands. The mild, maritime climate facilitates
high tree growth rates. The OESF is actively managed to under the 1997 State Trust Lands Habitat Conservation Plan to
protect threatened and endangered animal and plant species. The OESF also manages these forestlands to produce
revenue for various trust beneficiaries and undertakes research to explore and advance best management practices.
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