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About this Conference

Welcome to the 8™ annual Olympic Experimental State Forest (OESF) Science Conference. The conference is
sponsored and hosted by the Washington Department of Natural Resources (DNR).

The purpose of this conference is to communicate the results of research and monitoring activities taking place in
the OESF and their relevance to land management uncertainties faced by DNR and other land managers. We hope
the conference will encourage dialog among researchers, natural resource specialists, managers, and the public
about the scientific foundations of land management.

2026 Conference Committee:

e Teodora Minkova, DNR
e Tracy Petroske, DNR

e Emily Gardner, DNR

e Alison Stevens, DNR

e Cathy Chauvin, DNR

e Mark Enty, DNR

e Courtney Bobsin, University of Washington, Olympic Natural Resources Center

QR Codes

DNR’s OESF webpages T3 Watershed

Experiment webpage
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Forks Map

The Rainforest Arts Center is located at 35 North Forks Avenue (Highway 101), just north of Division Street. Free
parking is available behind the building off Spartan Avenue. You may also park for free in the lot we reserved
across the street from the Rainforest Arts Center (off North Forks Avenue next to the Native to Twilight shop).
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Conference Agenda

May 6, 2026, Rainforest Arts Center

8:30-9:00 am
9:00-9:30 am
9:30 -9:40 am
9:40 —10:40 am

10:40 - 11:10 am
11:10-12:20 pm

12:20-1:20 pm

1:20-4:00 pm

4:00 pm

Registration, information tables, refreshments, and socializing

Poster session and information tables

Greetings from Teodora Minkova, OESF Research and Monitoring Program Manager
Session 1: Windthrow and fish monitoring in the OESF

e Windthrow Monitoring and Model Assessment in the OESF | Warren Devine, DNR

e Forests to Fish: Results from Washington State Department of Natural Resources’
Riparian Validation Monitoring | Kyle Martens, DNR

Break, poster session, and information tables

Session 2: Implementation of the T3 Watershed Experiment

e Introduction to the Type 3 (T3) Watershed Experiment | Teodora Minkova, DNR

e Feasibility and Compliance of Logging the Experimental Prescriptions in the T3
Watershed Experiment | Emily Gardner, DNR

e Tree Planting for the T3 Watershed Experiment: Planning, Implementation Logistics,
and Operational Feasibility | Nick Betz, DNR

Lunch (on your own), poster session, and information tables
Session 3: Wildlife and fish monitoring for the T3 Watershed Experiment

e Avian Community Responses to Integrated Forest Management in a Successional
Mosaic Landscape: Insights from the Olympic Experimental State Forest |
Gio Jacuzzi, University of Washington

e Fine-scale Occurrence of Terrestrial Amphibians in T3 Experimental Watersheds in
Relation to Stand Age and Microhabitat Characteristics | Donald Brown, U.S. Forest
Service, Pacific Northwest Research Station

e Mammalian Responses to Select T3 Watershed Experiment Prescriptions | Rebecca
McCaffery, U.S. Geological Survey, Forest and Rangeland Ecosystem Science Center,
Olympic Field Station

e Pollinator Monitoring Within the T3 Watershed Experiment | Graham Frank,
Oregon State University

o Initial Response to Riparian Prescriptions in the T3 Watershed Experiment | Kyle
Martens, DNR

Adjourn
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May 7, 2026, Field Tour

At the field tour site, participants will be broken into three groups and cycle through three stops that demonstrate
tree planting prescriptions for the T3 Watershed Experiment. Refer to page 26 of this program for more
information on the field tour.

8:30-9:00 am Registration at the Olympic Natural Resources Center in Forks
9:00 - 9:30 am Introduction, safety orientation, and boarding the vehicles
9:30-10:30 am Travel from Olympic Natural Resources Center to field tour area
10:30-12:40 am Viewing and discussion at tree planting sites

12:40 - 1:00 pm Lunch, all groups (bring a brown bag lunch)

1:00-2:30 pm Viewing and discussion at tree planting sites, concluding remarks
2:30-3:30 pm Return to Olympic Natural Resources Center in Forks

3:30 pm Adjourn

Washington Department of Natural Resources 5
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About the Olympic Experimental State Forest
(OESF) Research and Monitoring Program

Located on the western Olympic Peninsula, the Olympic Experimental State Forest (OESF) is a working forest and a
living laboratory with over 270,000 acres (110,000 hectares) of state trust lands. In the OESF, the Washington
Department of Natural Resources (DNR) sustainably manages state trust lands for fiduciary and ecological goals

and social benefits. Timber harvest and other activities on state trust lands provide much-needed, non-tax
revenue for essential services and infrastructure for counties, schools, and other trust beneficiaries. Ecological
values include habitat for threatened and endangered species, healthy streams for salmon and other aquatic
species, and other essential ecosystem services.

Legend

| Olympic Experimental
State Forest (OESF)

Non-OESF DNR-
Managed Land

Tribal Lands
Olympic National Forest
_ Olympic National Park

Map of the OESF and vicinity.
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Mission

The program's mission is to learn how to integrate revenue production and ecological values across the landscape,
and to deliver this knowledge to DNR managers for continuous improvement of land management practices. DNR
achieves this mission through research and monitoring, adaptive management, effective communication, and
information management.

The Research and Monitoring Program is described in the 2016 OESF Forest Land Plan, which is based on DNR’s
State Trust Lands Habitat Conservation Plan (HCP) adopted in 1997. For more information on the OESF, visit the
OESF webpage on DNR’s website.

Current Research and Monitoring Projects

Most of the projects that DNR and its research partners undertake in the OESF are focused on silvicultural
techniques, wildlife habitat development, and riparian and aquatic monitoring. Examples include the following:

e Status and Trends Monitoring of Riparian and Aquatic Habitat (HCP Riparian Effectiveness Monitoring):
Evaluates habitat response to the OESF riparian conservation strategy and provides data for riparian
validation monitoring.

e Riparian Validation Monitoring: Evaluates fish response to the OESF riparian conservation strategy.
Assesses cause and effect relationships between land management, habitat, and salmonid populations.

e Using Passive Acoustic Monitoring to Evaluate the Sustainability of Forest Management: Evaluates the
responses of birds to habitat changes resulting from forest management.

Visit the Research and Monitoring Projects page on DNR’s website for information on these and other DNR-led

and collaborative projects, as well as studies funded and implemented by external parties in the OESF.

One of the largest research and monitoring projects in the OESF is the Type 3 (T3) Watershed Experiment. This
project is featured on Page 10 of this program.

Field sampling of stream habitat (left) and a field tour for the T3 Watershed Experiment (right)
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Research Partnerships and Information Management

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

Adaptive Management

Adaptive management is a way to manage natural resources when knowledge is incomplete about ecosystem
functions or how management affects those functions. DNR follows a formal, step-by-step process by which it
uses scientific information to improve land management. Read more about adaptive management in Chapter 4 of
the OESF Forest Land Plan.

Outreach and Communication

In addition to the annual OESF Science Conference, DNR’s outreach efforts include the electronic newsletter The
Learning Forest, a joint publication of DNR and University of Washington’s Olympic Natural Resources Center.
Established in 2017, the newsletter is published twice a year. All issues are available on the Qutreach and

Education page on DNR’s website.

Scientific publications in peer-reviewed journals and project reports are produced continuously and are available
on DNR’s website on the Research and Monitoring Projects page and on the OESF home page. 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 opportunities include internships, lectures, seminars, field tours, and graduate and
undergraduate student projects. Program scientists advise students doing research in the OESF.

OESF Science Conference in Forks (left) and University of Washington students on a field tour in the OESF (right).
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Funding Sources

The program is funded primarily by DNR with additional funding 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. In-kind contributions from research partners include
scientific expertise, equipment, fieldwork assistance, and consultation.

The OESF Research and Monitoring Program Team

Top row, left to right:

e Teodora Minkova, program manager
e Kyle Martens, fish biologist
e Warren Devine, research scientist

e Alison Stevens, scientific technician

Bottom row, left to right:
e Tracy Petroske, research coordinator
e Tristan Ward, lead field technician
e Nick Betz, Olympic Region coordinator

e Cathy Chauvin, communications

Washington Department of Natural Resources
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About the T3 Watershed Experiment

The T3 Watershed Experiment is a landscape-scale management study designed to assess the ecological,
economic, and social impacts of standard and novel management approaches in upland and riparian forest
ecosystems. All management approaches seek to integrate environmental and community wellbeing. The goals of
this experiment are to 1) expand the forest management toolbox, and 2) build adaptive capacity for implementing
new solutions. Conducting the study in the OESF is a rare opportunity to test new silviculture techniques at an
operational scale in the framework of science-based adaptive management.

The 20,000-acre study area includes 16 Type 3 watersheds, Type 3 streams being the smallest fish-bearing
streams on DNR-managed lands. Watersheds are between 500 and 2,00 acres in size.
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Map showing the 16 watersheds and the treatment areas in the T3 Watershed Experiment.

The 16 watersheds are grouped into four blocks, or experimental replicates, of four watersheds. Each watershed
is assigned one of four management strategies. One of these strategies is a control with no harvest.
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Each management strategy except the control is comprised of a unique set of upland and riparian treatments
called forest management prescriptions. In total, there are seven upland and five riparian prescriptions across all

the strategies in the study.

The prescriptions are being implemented through 13 timber sales totaling 2,124 acres within the experimental
watersheds. On average, approximately 13 percent of each watershed (except the 4 control watersheds) is

logged. The average operational unit size is 30 acres.

The project is led by DNR and University of Washington’s Olympic Natural Resources Center (ONRC) and is
designed and implemented through collaboration with researchers and forest practitioners across the Pacific
Northwest. It is funded in part through the Washington State Legislature. To learn more about this experiment,
visit DNR’s website or the T3 Watershed Experiment project webpage.

Strategies and Forest Management Prescriptions

The control strategy (no active management) has no harvest entries in either riparian or upland areas.

The standard management strategy (based on the 2016 OESF Forest Land Plan) includes the following forest

management prescriptions:

e Fixed, no-entry buffers (riparian): Retain unmanaged, 100-foot riparian buffers 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.

e Variable Retention Harvest (upland): When harvesting, leave at least 8 large, live trees per acre plus
snags and down wood; plant about 400 trees per acre within 1 to 2 years of the harvest.

e Variable Density Thinning (upland): Moderately thin the forest, create some gaps in the canopy, and
leave other areas unthinned.

Alternative Strategy 1 (based on researcher experience) includes the following forest management prescriptions:

e Active Habitat Restoration (riparian): Lightly thin the outer riparian buffer, cut 100-foot x 100-foot gaps
in the canopy, and place some of the harvested trees in the water to create three log jams per gap.

e Complex Early Seral (upland): When harvesting, leave at least 12 trees per acre plus slash, snags, and
down wood and conduct minimal planting after 3 years to allow for natural regeneration of trees and

other vegetation.

e Accelerated Variable Density Thinning (upland): Heavily thin much of the upland area, leaving about 66

trees per acre; leave some areas unharvested; and create gaps with a 75-foot radius.
Alternative Strategy 2 (based on stakeholder feedback) includes the following forest management prescriptions:

e Variable Width Buffers (riparian): Vary the width of riparian buffers based on the stream size, stream
temperature, fish presence, and the percent of the watershed harvested within the last 10 years.

Washington Department of Natural Resources 11
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e Alder Rotations Under Heavily Thinned Conifers (riparian): Heavily thin the stream-adjacent conifer
forest, leaving about 30 trees per acre, and plant red alder between the remaining trees.

e Cedar-alder Polyculture (upland): Following Variable Retention Harvest, plant trees in five different
cedar-to-alder ratios ranging from 100 percent cedar to 100 percent alder.

e Ethnoforestry with Variable Density Planting (upland): Following Variable Retention Harvest, plant
Douglas-fir seedlings in clumps that vary in size, density, and spacing.

Sub-Studies

In addition to the forest management prescriptions, the T3 Watershed Experiment also includes two sub-studies,
which are being implemented at a smaller spatial scale:

e Cedar Browse sub-study: Tests five different methods of protecting regenerating western redcedar
seedlings from ungulate browsing.

o Swiss Needle Cast sub-study: Experiments with planting species other than Douglas-fir, or improved
stocks of Douglas-fir and other species, in a coastal area that is likely to be impacted by this fungal
disease.

Implementation

All timber sales were auctioned between 2022 and 2023, and logging was completed in 2025. Tree planting
started in December 2025. Pre- and post-treatment monitoring is performed via field sampling in aquatic,
riparian, and upland areas, and via remote sensing through drones and drone LiDAR. Forest growth and yield
projections have been completed for all upland prescriptions and economic analyses are underway.

Engagement and Educational Value

Active engagement of stakeholders and tribes has been a major component of this project. Engagement is
achieved largely through the learning-based collaboration approach, in which managers, researchers, tribes,
stakeholders, and local community members come together to address management questions and options, often
through learning groups. In 2025, the former topic-specific learning groups were merged into a Learning
Community, with an emphasis on all of the OESF, including but not limited to the T3 Watershed Experiment.

Since its launch in 2018, T3 Watershed Experiment researchers have been working to build mutual understanding
and trusting relationships with a broad range of people and organizations including land managers, scientists,
regulators, foresters, beneficiaries, environmental groups, and the local community. Another goal of ongoing
engagement is to build acceptance of effective, non-traditional management approaches.

The education value of the T3 experiment for DNR staff has been well-recognized across the agency, and has been
especially beneficial for the Olympic Region staff collaborating with researchers to design, model, and implement
the experimental treatments. Its educational value is further demonstrated through multiple PhD, master’s, and
undergraduate research projects that have already been completed or are currently underway in the OESF.

Washington Department of Natural Resources 12
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May 6 Session at the Rainforest Arts Center

In all abstracts:

e DNR: Washington Department of Natural Resources
e HCP: State Trust Lands Habitat Conservation Plan

e  QOESF: Olympic Experimental State Forest

o T3:Type3

Presentation Abstracts

Windthrow Monitoring and Model Assessment in the OESF

Warren Devine!

1 Washington Department of Natural Resources

During the first few years after a regeneration harvest, the forest edge adjacent to the harvest may have an
increased vulnerability to wind damage (“windthrow”). The potential for increased windthrow vulnerability
depends on a variety of factors including topography, size and orientation of harvest, stand condition, and soils.
Under the 2016 OESF Forest Land Plan, DNR implemented a new procedure to identify and mitigate post-harvest
windthrow risk in OESF stream buffers. This presentation describes results of an assessment of the effectiveness
of this procedure. Post-harvest windthrow in the stream buffers associated with 40 OESF timber sales was
measured using high-resolution forest canopy data (3-foot by 3-foot pixels) acquired through remote sensing. In
buffers of types 1 through 4 streams—the streams evaluated for windthrow risk under the OESF plan—155
windthrow occurrences were observed, totaling 46.0 acres or 2.0 percent of total stream buffer area for the 40
timber sales. Exterior wind buffers were generally effective in protecting interior stream buffers from damage.
This analysis also evaluated the accuracy and sensitivity of DNR’s GIS-based windthrow risk prediction model. This
monitoring is providing scientifically sound data to inform an adaptive management process to guide DNR’s
procedures for addressing riparian windthrow in the OESF.

Contact Information:
Warren Devine

warren.devine@dnr.wa.gov

Washington Department of Natural Resources
111 Washington Street SE, Olympia Washington 98504
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Forests to Fish: Results from Washington State Department of Natural Resources’
Riparian Validation Monitoring

Kyle Martens?, Warren Devinel, and Teodora Minkova®

1Washington Department of Natural Resources

DNR-managed lands within the range of the northern spotted owl are governed by the HCP, which was developed
in coordination with federal regulatory agencies (NOAA Fisheries and the U.S. Fish and Wildlife Service) under the
Endangered Species Act. The HCP calls for a robust research and monitoring program and adaptive management.
As part of this effort, DNR conducts riparian validation monitoring in the OESF to assess relationships between the
HCP’s riparian conservation strategy and salmonid populations. This program is primarily observational, with
experimental components implemented as needed. Current monitoring efforts include Type 3 watershed
monitoring (n = 44 watersheds; roughly 18 percent of Type-3 watersheds in the OESF), Clearwater River snorkel
surveys (13 kilometers), and the T3 Watershed Experiment (n = 16 watersheds). This presentation will provide an
overview of the program and highlight recent findings that offer insight into the effects of forest management on
salmonids across the OESF and the effectiveness of the HCP’s riparian conservation strategy.

Contact Information:
Kyle Martens
kyle.martens@dnr.wa.gov

Washington Department of Natural Resources
1111 Washington Street SE, Olympia, Washington 98504

Feasibility and Compliance of Logging the Experimental Prescriptions in the T3
Watershed Experiment

Emily Gardner?!, Teodora V. Minkova!, Warren D. Devine?, and Sandor Toth?

Washington Department of Natural Resources
2 University of Washington, School of Environmental and Forest Sciences

The T3 Watershed Experiment is established at an operational scale through logging and subsequent tree planting
across 16 watersheds in the OESF. This study is designed to evaluate the experimental prescriptions for later
consideration as management alternatives on state trust lands; therefore, the study documents the operational
feasibility and financial aspects of each experimental prescription. Logging for the upland and riparian
experimental prescriptions was implemented through DNR’s Olympic Region timber sale program from 2023 to
2025 as 13 timber sales covering 2,124 acres. Of those, 418 acres were harvested through four experimental
harvest prescriptions: (1) Complex Early Seral (uplands), (2) Accelerated Variable Density Thinning (uplands), (3)
Active Habitat Restoration (riparian), and (4) Alder Rotations Under Heavily thinned Conifers (riparian). The
remaining acreage was harvested through DNR’s standard harvest prescriptions: Variable Retention Harvest and
Variable Density Thinning. We share field data on the level of compliance with the research design, as well as
information from logging contractors and DNR foresters regarding the operational feasibility and safety of logging
operations.

Washington Department of Natural Resources 14


mailto:kyle.martens@dnr.wa.gov

2026 OESF Science Conference Linking Science to Natural Resource Management

Financial aspects of the experimental prescriptions will be assessed based on three components: (1) management
costs; (2) value of removed timber during 2023 to 2025 harvests; and (3) growth and yield projections for all
prescriptions. A cashflow calculator is designed to evaluate net present values per acre for all experimental
prescriptions at five-year intervals and to identify the financially optimal rotation age.

Contact Information:
Emily Gardner
emily.gardner@dnr.wa.gov

Washington Department of Natural Resources, Olympic Region
411 Tillicum Lane, Forks, Washington 98331

Tree Planting for the T3 Watershed Experiment: Planning, Implementation Logistics,
and Operational Feasibility

Nick Betz” Teodora Minkova*

! Washington Department of Natural Resources

The T3 Watershed Experiment is established at an operational scale through logging and subsequent tree planting
across 16 watersheds in the OESF. Upland and riparian experimental prescriptions (816 acres total) will be
compared to DNR’s standard management (1,308 acres). During implementation, the costs, compliance, and
operational feasibility of the experimental prescriptions are recorded to evaluate their viability as alternatives to
standard forest management on state trust lands.

Following logging and site preparation, tree planting started in December 2025. We describe tree planting in five
experimental prescriptions: (1) Ethnoforestry with Variable Density Planting (upland), (2) Cedar-alder Polyculture
(upland), (3) Accelerated Variable Density Thinning (upland), (4) Alder Rotations Under Heavily Thinned Conifers
(riparian), and (5) the Cedar Browse sub-study (five different browse protection treatments). These prescriptions
were designed by the T3 research team and implemented by the DNR Olympic Region silviculture program and
field crews from the Olympic Corrections Center. The planning effort, field logistics, and planting productivity and
compliance for the experimental prescriptions are compared to DNR’s standard regeneration practice (Douglas-
fir, western hemlock, and other conifer seedlings planted with even spacing). The findings will be used in future T3
Watershed Experiment economic and trade-off analyses.

Contact Information:
Nick Betz

nick.betz@dnr.wa.gov

Washington Department of Natural Resources, Olympic Region
411 Tillicum Lane, Forks, Washington 98331
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Avian Community Responses to Integrated Forest Management in a Successional
Mosaic Landscape: Insights from the Olympic Experimental State Forest

Gio Jacuzzi!, Teodora Minkova?, Lauren Kuehne?, Daniel Donato?, and Julian Olden?

tUniversity of Washington, School of Aquatic and Fishery Sciences
2Washington Department of Natural Resources
30mfishient Consulting

Forest management strategies that aim to integrate biodiversity conservation and timber production often
maintain a mosaic of seral stages across the landscape, under the hypothesis that habitat heterogeneity expands
ecological niche availability. However, the response of bird communities to managed forest stages remains poorly
understood, limiting our ability to anticipate how mosaic management influences avian diversity and ecological
function.

We conducted bioacoustic surveys in the OESF (2020 to 2023) to assess breeding bird communities in early-seral,
competitive exclusion, variable-density-thinned, and mature forest stages. Multi-species occupancy modeling and
multivariate analyses revealed pronounced differences in habitat use probability and assemblage composition
across stages, driven by species turnover along a disturbance gradient. Mature and stand initiation emerged as
complementary stages, maximizing the use probability of conservation priority species and supporting a broad
range of ecological functions represented by primary cavity excavators and old-forest structural obligates, and
early-seral shrub and ground nesters, respectively. By contrast, competitive exclusion stands contributed least to
avian diversity by failing to support diverse functional niches. Variable Density Thinning increased species richness
but did not strongly enhance functional diversity. Local habitat structure strongly modulated use within stages,
underscoring potential pathways for experimental prescriptions to further integrate conservation and timber
production objectives.

Contact Information:

Gio Jacuzzi

gio@uw.edu

University of Washington, School of Aquatic and Fishery Sciences
1122 NE Boat Street, Seattle, Washington 98105

Fine-scale Occurrence of Terrestrial Amphibians in T3 Experimental Watersheds in
Relation to Stand Age and Microhabitat Characteristics

Donald Brown *and Teodora Minkova?

1U.S. Forest Service, Pacific Northwest Research Station
2Washington Department of Natural Resources

Amphibians are important members of forest ecosystems in the Pacific Northwest, influencing ecosystem
structure and function and serving as mid-trophic level predators and prey for a wide variety of animals. In spring
of 2024, we initiated a long-term study to improve our understanding of terrestrial salamander population
dynamics in managed forests and track responses to select forest management prescriptions for the T3
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Watershed Experiment. We installed a total of 312 study plots across 26 upland sites in 8 of the 16 experimental
watersheds. The sites spanned estimated stand ages of 0 to 320 years and were placed in non-harvest control
units (including competitive exclusion, mature, and old-growth stand age classes), recently completed Variable
Retention Harvest units, and Complex Early Seral management units. At each plot, we conducted three amphibian
surveys and collected data on microhabitat characteristics. Two terrestrial salamanders were comparatively
prevalent across the study area, ensatinas (Ensatina eschscholtzii) and western red-backed salamanders
(Plethodon vehiculum). In this presentation, we will discuss analyses of plot-level occupancy probability of these
species in relation to stand age/age class and microhabitat characteristics. Future research will focus on tracking
long-term population responses to the select forest management prescriptions and linking the population
responses to site-level and plot-level habitat characteristics.

Contact Information:
Donald Brown
donald.brown2@usda.gov

U.S. Forest Service, Pacific Northwest Research Station
42218 NE Yale Bridge Road, Amboy, Washington 9860

Mammalian Responses to Select T3 Watershed Experiment Prescriptions

Rebecca McCaffery! and Katy Goodwin®

1U.S. Geological Survey Forest and Rangeland Ecosystem Science Center, Olympic Field Station

We are evaluating responses of terrestrial mammals to two different forest management prescriptions (Variable
Retention Harvest [VRH] and Complex Early Seral [CES]) in comparison to control stands of unharvested second-
growth forest. Our target taxa include Columbian black-tailed deer, Roosevelt elk, American black bear, puma,
coyote, bobcat, fisher, and other medium-sized mammals. We have two objectives. First, we aim to compare
mammalian species occurrence, species richness, relative use, and persistence time between prescriptions and
unharvested control stands. Second, we aim to evaluate relationships between habitat characteristics and the
same metrics of mammalian use. We are conducting this study using motion-triggered cameras. To date, we have
collected 34,440 images from 184 camera deployments. We are currently focused on our first research objective.
Species richness was higher in the control unharvested sites than either the VRH or CES sites, with forest-
associated mammals like squirrels, chipmunks, and fisher only found in control sites. Species richness was similar
in the treatment sites. The most commonly detected species was elk (60 percent), followed by deer (30 percent)
and black bear (7 percent). These preliminary summaries provide an initial look at species presence and
distribution across the study area immediately following harvest and before all prescription treatments have
occurred.

Contact Information:
Rebecca McCaffery
rmccaffery@usgs.gov

U.S. Geological Survey, Forest and Rangeland Ecosystem Science Center, Olympic Field Station
600 E Park Ave, Port Angeles, Washington 98362
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Pollinator Monitoring Within the T3 Watershed Experiment

Graham Frank!

10regon State University, College of Forestry

Bees are important for ecosystem function and can benefit from forest disturbance, including timber harvest.
However, understanding specific forest management practices that promote bee populations requires applied
studies in operational contexts, like the T3 Watershed Experiment. In spring 2025, we conducted a pilot study to
quantify the demographic response of Osmia lignaria, a native solitary bee, in stands harvested under the
Complex Early Seral (CES) and Variable Retention Harvest (VRH) prescriptions of the T3 Watershed Experiment.
Our study involved releasing a fixed number of adult bees at each sampling location alongside wooden nest blocks
containing pre-made cavities. Bees are central place foragers, so reproductive outputs in these nest blocks reflect
foraging habitat quality in the surrounding area. Osmia reproduced at all 14 pilot sampling stations, and nest x-
rays revealed 1,501 developed offspring in total. Approximately 39 percent of all offspring were female, which
require greater energy investment to produce than males. Offspring production in this pilot year varied with time
since harvest and with species richness of flowering plants, but not between prescriptions. We hypothesize that
differences between prescriptions will manifest over time due to the effects of herbicide application and
potentially conifer regeneration.

Contact Information:
Graham Frank
graham.frank@oregonstate.edu

Oregon State University, College of Forestry
3100 SW Jefferson Way, Corvallis, Oregon 97331

Initial Response to Riparian Prescriptions in the T3 Watershed Experiment

Kyle D. Martens?

! Washington Department of Natural Resources

The T3 Watershed Experiment evaluates current and alternative forest management approaches for meeting DNR
trust obligations. This study aims to find approaches that could increase revenue generation, improve ecological
conditions, and expand management options. The riparian component includes five prescriptions: three that
primarily rely on passive restoration (fixed width, no-entry riparian buffer; Variable-width Buffer, and an
unharvested control) and two that incorporate active restoration prescriptions (Alder Rotations Under Heavily
Thinned Conifers and Active Habitat Restoration). Each of the 3 novel prescriptions (Alder Rotations Under Heavily
Thinned Conifers, Active Habitat Restoration, and Variable-Width Buffer) integrates an economic objective, such
as timber removal, and ecological objectives, such as increased stream productivity and habitat complexity. The
study spans 16 watersheds in the OESF, with each prescription replicated across four watersheds. Pre-treatment
monitoring began in the summer of 2020, with treatments implemented from January 2023 through September
2025. This presentation will summarize initial salmonid responses to the five prescriptions and provide a
preliminary economic comparison among prescriptions.
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Contact Information:
Kyle D. Martens
kyle.martens@dnr.wa.gov

Washington Department of Natural Resources
111 Washington St. SE, Olympia Washington 98501

Poster Abstracts

Evaluating Remote Sensing and Machine Learning Methods for Predicting Understory
Biomass in Post-Harvest Forests

Stacey Dixon?, Robert J. McGaughey?, Ariana Mendible?, Bernard T. Bormann?, Courtney R. Bobsin' and Gregory J.
Ettl*

lUniversity of Washington, School of Environmental and Forest Sciences
2U.S. Forest Service, Pacific Northwest Research Station
3Seattle University, Department of Mathematics

Forest understory vegetation contributes to above-ground carbon budgets and affects terrestrial ecosystem
function, yet quantification of understory biomass at scale is difficult to achieve. In this study, we evaluated the
suitability of two different remote-sensing datasets for predicting understory biomass using five different machine
learning models. We compared 1) a higher-grade acquisition of LiDAR and multispectral imagery with 2) a lower-
grade acquisition using structure-from-motion (SfM) photogrammetry and multispectral imagery. Remotely
sensed data was temporally linked to ground plots in open post-harvest conditions, where we employed a
method for quick in-field biomass estimation via calibrated photos. Our best model was a stochastic gradient
boosting model from the higher-grade acquisition using both LiDAR and multispectral data (testing R2=0.428,
training R2=0.674). Yet the higher-grade multispectral only model also performed well (testing R2=0.44, training
R2=0.533), despite larger bias in shaded areas, suggesting an alternative streamlined method for creating wall-to-
wall estimates. The lower-grade dataset was unfit for this type of modeling under all tested conditions, indicating
that investment in a high-quality data-collection system may determine feasibility for certain utilities. Our study
provides a framework for evaluating understory biomass efficiently using limited ground measurements and
remotely sensed data.

Contact Information:
Stacey Dixon

sedixon@uw.edu

University of Washington, School of Environmental and Forest Sciences
3715 West Stevens Way NE, Seattle, Washington 98195
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T3 Watershed Experiment Pre-Harvest Nutrient Dynamics: Implications of Baseline
Variability in Headwater Streams of the OESF

Alison Stevens?

lWashington Department of Natural Resources

Lotic ecosystem nutrient dynamics are subject to a myriad of influences, including hydrology, topography, local
organic matter inputs, and microbial communities. The T3 Watershed Experiment evaluates 20 headwater stream
reaches in the OESF to understand the impacts of various riparian and upland treatments on surrounding
ecosystems. These treatments can directly alter organic matter inputs and channel structure and are therefore
expected to influence nutrient cycling and retention capacity. To characterize baseline conditions, 10 of these
study reaches were evaluated for patterns of nutrient variability and dominant controls on nutrient dynamics
prior to experimental harvest. Results indicate that 70 percent of evaluated reaches are primarily driven by
hydrologic nutrient delivery, while the remaining influence is finessed on a gradient of deciduous litter input and
microbial processing. Findings suggest that post-treatment responses will be heavily contingent on pre-existing
nutrient regimes, despite the capacity for rapid microbial adaptation. Management outcomes are therefore
context-dependent, as certain combinations may depreciate nutrient spiraling efficiency and alter overall trophic
support.

Contact Information:
Alison Stevens
alison.stevens@dnr.wa.gov

Washington Department of Natural Resources, Olympic Region
411 Tillicum Lane, Forks, Washington 98331

Economic Assessment of Different Silvicultural Prescriptions in the T3 Watershed
Experiment at Olympic Experimental State Forest

Ankit Koirala?, Andres Susaeta?, and Teodora Minkova?

1 Oregon State University, College of Forestry
2Washington State Department of Natural Resources

State forest management agencies operate under continued tension between fiduciary obligations to trust
beneficiaries and expanding ecological and social objectives. The T3 Watershed Experiment at the OESF provides a
rare operational-scale platform to evaluate whether novel silvicultural prescriptions can achieve financial
performance comparable to DNR’s conventional management. We present an economic assessment of different
upland prescriptions: Accelerated Variable Density Thinning, Variable Density Thinning, Ethnoforestry with
Variable Density Planting, Cedar-Alder Polyculture, Complex Early Seral, and Variable Retention Harvest. Using
Forest Projection System (FPS) growth and yield simulations across 106 timber sale units, the study evaluates
projected financial outcomes over a 2024 to 2102 planning horizon. The analysis uses discounted cash-flow
methods to estimate net present value (NPV), gross stumpage revenue, and cumulative silvicultural and
management costs per acre. Sensitivity analyses examine how variation in discount rates, timber prices, and
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establishment assumptions influence comparative prescription performance. Cost-structure differences and the
temporal distribution of revenues are also analyzed to characterize investment profiles and exposure to different
biological and market uncertainties. Preliminary analysis suggests meaningful variation in economic performance
across prescriptions and notable sensitivity to institutional discount rate assumptions. We establish a replicable
framework for evaluating the economic implications of adaptive forest management on state trust lands.

Contact information:
Ankit Koirala
koiralaa@oregonstate.edu

Oregon State University, College of Forestry
3100 SW, Jefferson Way, Corvallis, Oregon 97331

Modeling Ecosystem Service Trajectories and Forest Resilience in the OESF

Kelechi G. Ibeh?, Austin Himes?, James Lamping® and Melissa S. Lucash?

Washington State University, College of Agricultural, Human and Natural Resources Sciences. School of the Environment
2University of Oregon, Department of Geography

Developing forest management strategies which enhance resilience is increasingly important as climate change
and disturbance pressures intensify across Pacific Northwest landscapes. Our study uses the LANDIS-II forest
landscape model to explore how landscape-scale management strategies shape long-term forest structure and
ecosystem services in the OESF from 2025 to 2100. We simulated functional zoning strategies that divided the
landscape in different proportions of ecological preserves, intensively managed plantations, and “ecological
silviculture” to form a gradient from land sparing to triad forestry to land sharing forestry. Given the modeling
framework also incorporates multiple interacting disturbances, like wildfire, and climate change projections, we
explored how these different functional zoning strategies impact landscape-scale forest resistance and resilience
and evaluated potential trade-offs between multiple ecosystem services. We hypothesize that land sparing will
promote greater long-term carbon storage and late-successional structure, land sharing will support greater
biodiversity and spatial heterogeneity, and triad forestry will lead to the most resilient forest landscape and
reduce trade-offs between ecosystem services. Also, we anticipate that increasing climatic stress will increase
divergence among management strategies, specifically through altered disturbance regimes. This study will
provide insights to support managers seeking to promote resilient forest ecosystems and communities under
changing environmental conditions.

Contact Information:

Kelechi Ibeh

kelechi.ibeh@wsu.edu

Washington State University, College of Agricultural, Human and Natural Resources Sciences, School of the Environment
PO Box 642812, Pullman, Washington, 99164-2812
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Sappho Long-term Ecosystem Productivity Study: An Ecologic and Geomorphic Legacy
and the Effect on Forest Productivity

Nathan Wolford?, Bernard T. Bormann?, and Courtney R. Bobsin®

! University of Washington, School of Environmental and Forest Sciences

Floodplain forests in deglaciated landscapes are shaped by influences of geomorphic history, soil development,
and vegetation succession. Understanding how soil formation mediates nutrient availability is key to predicting
patterns of aboveground biomass (AGB) and ecosystem productivity. In this poster, we explore how postglacial
fluvial processes influence soil physical and chemical properties, and how these properties in turn affect tree
growth across a floodplain in Sappho, Washington. We used soil plot data that spans diverse microtopographic
features, including former streambeds, gravel bars, and secondary channels. Each soil pit has measured fine
mineral mass, gravel content, organic matter, carbon, and nitrogen contents across the O-, A- and B-horizons.
These measurements were linked to AGB estimates and vegetation composition, with a focus on red alder,
Douglas-fir, and Sitka spruce. Our results reveal that soils with higher fine mineral content and lower gravel
consistently exhibit higher organic matter and nitrogen, particularly in transitional B1 horizons, which show the
strongest correlation with AGB. Areas of higher fluvial influence likely favored red alder establishment, promoting
deep organic nitrogen accumulation and stabilizing organic carbon. Gravel-dominated surfaces likely supported
greater conifer establishment, but exhibit lower soil organic matter (SOM) retention. Overall, floodplain
geomorphology indirectly regulated forest productivity by shaping soil structure and nutrient availability.

Contact Information:
Nathan Wolford
nathawb@uw.edu

University of Washington, School of Environmental and Forest Sciences
3715 West Stevens Way NE, Seattle, Washington 98195

Climate-Driven Floods and Sediment Response in the OESF Using the
DistributedHydrologyGenerator

Jeffrey Keck'?, Erkan Istanbulluoglu?, Allison Pfeiffer®, and Eric Hutton*

University of Washington, Department of Civil Engineering
2Washington Department of Natural Resources

3Western Washington University, Geology Department

4University of Colorado, Community Surface Dynamics Modeling System

As the climate changes, summers will become drier, a larger proportion of precipitation will fall as rain, and
extreme rainfall events will become more common. How will sediment production and transport rates in the OESF
respond? We explore this question using the DistributedHydrologyGenerator (DHG) in Landlab. Landlab is a
Python-based framework for building coupled earth surface process models from a collection of modular
components, but it lacks a distributed hydrology component. Therefore, we developed DHG, which ingests the
soil water and open-channel flow outputs of any externally run distributed hydrology model. DHG includes two
run options: Option 1 maps models flow and soil water outputs to the Landlab grids and is suitable for event-
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based analysis (for example, a specific storm sequence); Option 2 uses the extreme events of the modeled
hydrology to generate a random storm sequence of flow and soil water conditions. Option 2 is useful for modeling
sediment response to different climate regimes, which we demonstrate by coupling DHG with the models
LandslideProbability and NetworkSedimentTransporter to contrast expected landslide and sediment transport
response to historic climate and a hypothetical future climate at Basin 694 of the OESF.

Contact Information:
Jeffrey Keck
jeff.keck@dnr.wa.gov

Washington Department of Natural Resources
111 Washington Street SE, Olympia, Washington 98501

Examining In-Stream Metabolism Pre- and Post- Treatment of Forest Buffers in the
OESF

Hannah Conroy?, David Butman?, Kyle Martens?, and Jeff Keck?

1 University of Washington
2Washington Department of Natural Resources

In-stream metabolism, the balance of ecosystem respiration (ER) and gross primary productivity (GPP) or
photosynthesis, is a key property of aquatic ecosystems. It reflects landscape-scale and internal stream processes
and ultimately fuels aquatic food webs. Metabolism will respond to changes in light, water temperature, inputs of
terrestrial organic matter, and streamflow, all of which are expected to vary across riparian management
prescriptions and with harvesting. The T3 Watershed Experiment evaluates current and alternative forest
management approaches across 16 watersheds in the OESF, western Washington, including five riparian
prescriptions implemented between January 2023 and September 2025. High-frequency dissolved oxygen sensors
were installed at each site prior to prescription implementation to capture diel oxygen dynamics over 24-hour
cycles. Here we focus on comparing sites assigned to the Active Habitat Restoration prescriptions against standard
no-entry buffer and unharvested control sites. We estimated GPP, ER, and air-water gas exchange using
streamMetabolizer, a Bayesian stream metabolism model that optimizes fit between modeled and measured
dissolved oxygen. We compared metabolism estimates before and after treatment to examine how management
influenced rates of in-stream production and respiration.

Contact Information:
Hannah Conroy
hconroy@uw.edu

University of Washington
3715 W Stevens Way NE, Seattle, Washington 98195

Washington Department of Natural Resources 23


mailto:jeff.keck@dnr.wa.gov
mailto:hconroy@uw.edu

2026 OESF Science Conference Linking Science to Natural Resource Management

Ungulate Seasonal Activity Patterns Across T3 Watershed Experimental Prescriptions

Tristan Ward*

IWwashington Department of Natural Resources

This analysis aims to quantify seasonal activity patterns of two ungulate species, Odocoileus hemionus (Columbian
black-tailed deer) and Cervus canadensis (Roosevelt elk) common to the OESF. Cameras are distributed equally
through two different forest management treatments, Variable Retention Harvest (VRH) and Complex Early Seral
(CES) and second-growth forest (control) as part of the T3 Watershed Experiment. Results were calculated using
timestamp data from 34,440 images collected across 184 deployments of motion-triggered wildlife cameras with
identified wildlife activity. Generalized linear mixed models were used to evaluate seasonal variation in detection
rates while accounting for sampling effort and site-level variation. Diel activity patterns were quantified using
kernel density estimation of timestamped detections. Deer and elk exhibited 72 percent overlap, suggesting
highly similar diel activity patterns, though elk activity spikes at different times across both treatment and season.
Over the entire deployment period, elk displayed crepuscular activity patterns in both CES and VRH treatments
compared to second growth forest, where activity spiked during the midday hours. Deer remained more
consistently active across all treatments, though activity drops midday in VRH, while increasing in CES and second
growth forest during the same time. Results suggest that ungulate activity may be influenced by timber harvest
treatments, though future data through post-treatment years should provide a clearer picture.

Contact Information:
Tristan Ward
tristan.ward@dnr.wa.gov

Washington Department of Natural Resources, Olympic Region
411 Tillicum Lane, Forks, Washington 98331

Washington Department of Natural Resources 24


mailto:tristan.ward@dnr.wa.gov
mailto:tristan.ward@dnr.wa.gov

2026 OESF Science Conference Linking Science to Natural Resource Management

Information Tables

Local organizations doing ecological research, monitoring, and habitat restoration on the Olympic Peninsula will
present their work through display of project reports, brochures, fact sheets, photos, and other materials.
Representatives of the organizations will be available to answer questions. The goal is to bolster collaboration and
engagement with local natural resource practitioners, land managers, scientists, and the community.

All information tables will be located in the back of the main hall and can be visited during registration, breaks
including lunch, and poster sessions on Wednesday, May 6.

Lunch Options

The fastest and easiest options for lunch are listed below. All of these restaurants are located along Forks Avenue
North or South (Highway 101), which is the main road through town (refer to map on page 3).

e Forks Outfitters Deli (sandwiches, soup, chicken, hot case), 950 South Forks Avenue
e Subway (76 Food Mart and Subway sandwich shop), 490 North Forks Avenue

e Yabes (Mexican food, outdoor seating), 275 North Forks Avenue

e Fast Burrito (burritos, tacos, and more), 140 Sol Duc Way

e Sully’s Drive In (hamburgers, sandwiches, chicken, ice cream), 220 North Forks Avenue*
*Hours may be unpredictable due to staffing shortages
The following options are slower and may prevent you from returning in time for the afternoon session.

e Pacific Pizza (pizza, pasta, sandwiches, soup, salad bar), 870 South Forks Avenue
¢ In Place Restaurant (sandwiches, burgers, soup, pasta), 320 South Forks Avenue

e Rinconcito del Sabor (Mexican food, full-service restaurant), 90 North Forks Avenue

If you prefer to bring your own lunch, you may enjoy it at nearby Tillicum Park, which is located north of the
Rainforest Arts Center along North Forks Avenue.
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May 7 Field Tour

The field tour will take place in the Clearwater basin, which is south of Forks and near the Olympic Correction
Center. Transportation will be provided to the field tour area.

We will meet at the Olympic Natural Resources Center. You may park in the paved parking lot near the conference
center (refer to map and photo on page 27). When you check in, you will be assigned to a vehicle.

If you are not returning to Forks after the tour, you may follow the convoy in your personal vehicle to a parking
area along a paved road between the Olympic Natural Resources Center and the field tour site. After parking, you
may board your assigned van or truck for the remainder of the drive.

At the field tour site, participants will be broken into three groups, and the groups will cycle through three stops.
All stops demonstrate recently completed, experimental tree planting prescriptions for the T3 Watershed
Experiment:

e Ethnoforestry with Variable Density Planting
e Alder-Cedar Polyculture
e Cedar Browse sub-study

At each stop, guides will discuss the rationale behind the prescriptions, operational feasibility, expected ecological
responses, and monitoring approaches. Refer to pages 10 and 11 of this program for descriptions of these
prescriptions.

The hikes will be short (less than 500 feet) but may be muddy or obstructed with logs and brush. Wear sturdy
boots and warm layers, a hard hat, and a brightly colored vest, and bring a raincoat, water, and a sack lunch. We
will bring hard hats and vests for those who do not have them.
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Aerial photo of the Olympic Natural Resources Center showing the location of the parking area.
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