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Summary 

The Washington Department of Natural Resources (DNR) and the University of Washington’s 

Olympic Natural Resources Center (UW-ONRC) propose to implement a long-term, landscape-

level management experiment within the Olympic Experimental State Forest (OESF) to 

evaluate the ecological and economic feasibility of integrated forest management – a 

management strategy of integrating revenue production and ecological values across the 

landscape. We describe in this document the need and scientific justification for a large-scale 

experiment and the suitability of the OESF as a place to conduct it.  As a first step, we propose 

key research questions, a study design, and an implementation plan.  As a result of this analysis, 

both DNR and UW-ONRC have agreed that the study is feasible and intend to move forward 

with writing a comprehensive study plan for the experiment.  Assuming scientific vetting, the 

pace of implementation will depend in large part on the support of key stakeholders. 

 

Institutional Background 

As manager of State trust lands, DNR has a fiduciary responsibility to manage these trust lands 

in perpetuity to provide revenue for specific public institutions designated as trust beneficiaries. 

The DNR manages state trust lands by abiding to all federal and state laws and by its own 

policies. To comply with the Endangered Species Act, DNR has developed a multispecies 

habitat conservation plan (HCP), which covers all state lands in western Washington (DNR 

1997). In this plan, DNR has committed for certain landscape and forest stand conditions that 

provide habitat for northern spotted owl, marbled murrelet, salmonids and other species. 

Through its sustainable management practices, DNR seeks to assure intergenerational equity of 

revenue and to maintain ecological values to meet a vision for a productive, healthier, 

biologically diverse, and structurally complex forests that supports native wildlife species.  The 

DNR manages about 270,000 acres of forested lands on the western Olympic Peninsula 

designated as the Olympic Experimental State Forest (OESF), which was created to 

intentionally learn how to integrate revenue production and ecological values across the 

landscape and to deliver the knowledge to land managers for continuous improvement of forest 

practices on state lands and beyond.  

The ONRC was established by the Washington Legislature as a teaching and research campus 

of the University of Washington, in large part to provide independent science assistance to 

managers trying to integrate economic and ecological systems. The ONRC now brings to the 

table a broad vision for long-term, rural-ecosystem sustainability based on improving benefits to 

both ecological and community wellbeing, along with an independent, collaborative, and 

structured learning approach.  The sustainability vision stems from the collaborative movement 

in places like eastern Oregon and Washington, where defining ecological/community “win-

wins” provided a new integrated goal framework that most citizens and stakeholders could 

agree on.  The structured learning approach comes from a wide variety of research-management 

efforts, some quite successful in applying adaptive management at a large scale (Bormann and 

Kiester 2004).   
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When the OESF and the ONRC were created in early 1990s—in response to several 

recommendations of the Commission on Old Growth Alternatives for Washington’s Forest 

Trust Lands in 1989—the OESF was to provide a place for experimentation with integrated 

management, and the ONRC was to work as an impartial research institution to attract and 

facilitate more robust research than DNR could pursue on its own.  

The DNR’s focus on improving the integrated management strategy on the OESF fits closely 

with the ONRC sustainability mission. By providing participants and land in the OESF, the 

DNR makes realization of the study possible. The ONRC offers a collaborative learning 

approach that addresses key questions posed by DNR and others. With the adoption of the 

2016 OESF Forest Land Plan (DNR 2016b), which includes detailed landscape-scale 

management strategies and a framework for learning and adaptive management, the unique 

partnership between DNR and UW-ONRC can be more fully realized.  This inter-

institutional proposal seeks to take maximum advantage of this partnership for the public 

good. 

 

Scientific Background 

A debate has been underway in the science and land management communities since about 

1990 about the best basis for managing forest lands. Three main approaches have dominated: 

 A tree-farm model (practiced on most private lands) that focuses on renewable wood 

production with mitigation for habitat and other issues, often just enough to satisfy limited 

state and federal regulations.  Decisions are based on owner objectives, which can vary 

substantially among organizations, but typically are to maximize revenue. 

 On most public lands, the current dominant approach uses a conservation‐biology basis 

for management (also known as a zoned or land-sparing approach).  This approach calls 

for dividing the land into large land‐use designations - blocks managed for individual 

purposes, such as late‐successional habitat in reserves or timber production in non-

reserved lands (matrix).  Conservation biologists have emphasized habitat reserves as a 

means to protect endangered species (Schafer 1981, Wilcove et al. 1986, Franklin 1993).  

Lawsuits based on the endangered species act provide legal precedent by mandating 

habitat reserves to support recovery of listed threatened and endangered species (e.g., the 

Northern spotted owl; Murphy and Noon 1992).  An example is managing the national 

forests under the Northwest Forest Plan (FEMAT 1993).  One of the main criticisms of 

the zoned approach is that it ignores temporal dynamics created by natural disturbances—

to which most species would seem to be adapted.  Future disturbance can be expected and 

even exacerbated through climate change, affecting habitat attributes through mechanisms 

such as increasing tree mortality rates (Van Mantgem et al. 2009), thus requiring 

recruitment of new suitable habitat.  Late‐seral conditions naturally develop over several 

centuries (Franklin et al. 2002), and key drivers of late successional habitat are not yet 

firmly established (Donato et al. 2012). Therefore, we cannot be certain that the zoned 

land management approach is the best way to assure viable populations of listed species. 
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 A third approach has long been under discussion, but has not been widely applied.  It is 

based on disturbance ecology as an alternative basis for management by recognizing a 

natural array of successional forest stages that shift in space over time through 

disturbances in a shifting mosaic pattern (Pickett and White 1985). It is also called un-

zoned or land-sharing management. A similar paradigm has emerged for streams, viewing 

them as dynamic in space and time, exhibiting a range of potential conditions, as do the 

terrestrial systems in which they are imbedded (Reeves et al. 2016 and the references 

therein). The temporal variability of individual streams and watersheds depend on 

landscape context (e.g., topography, geology) and past natural and management 

disturbances (Benda 1998, Reeves 1995, Wondzell 2007).  Management approach for 

riparian areas under this paradigm is “context-dependent” and most often is expressed as 

varying the width of the riparian buffers. This new approach for managing uplands and 

riparian areas seems to have the potential to better integrate timber production and habitat 

conservation (Reeves et al. 2016) and better consideration of ecological processes that 

underpin long-term ecosystem productivity (Bormann and Kramer 1998). 

When the DNR created the OESF, it decided to implement and evaluate the third approach, 

naming it “integrated management.” This term was first introduced in the HCP (DNR 1997) 

and recently refined in the OESF draft Forest Land Plan (DNR 2016b) to mean an 

experimental management approach based on the principle that a forested landscape can be 

managed with different level of intensity through time and space to provide both revenue 

production and ecological values.   Because integrated management was new and has not 

been tried in the Pacific Northwest before, the DNR recognized early on the need for 

research, monitoring, and adaptive management to evaluate and continuously improve the 

approach, and built this into the HCP to assure the HCP goals are met (DNR 1997). The 

learning effort proposed here supports this objective. 

 

Why the study is needed now 

Implementing integrated management in the OESF, as proposed in the founding legislation 

and subsequent 1997 HCP, have been challenging for DNR.  Multiple factors contributed to 

that, including: (1) lack of clear vision and specific strategies how to implement this new 

experimental approach (2) lack of robust tools for modeling relevant data sets across a large 

spatial scale (hundreds of thousands of acres) and long time period (one hundred years); (3) 

insufficient adaptive-management framework and the associated institutional structure and 

funding to learn through research and monitoring and to implement the new knowledge in 

management; (4) pressures from stakeholders and federal regulators, which arose after the 

1997 HCP from concerns about federally listed species such as Northern Spotted Owl and 

Marbled Murrelet, protection of riparian and aquatic habitat, and uncertainties around effects 

of timber harvests on steep and unstable slopes; (5) changes in market conditions, such as 

timber prices and availability of mills, which affected the volume, type and location of timber 

extracted from the OESF; and (6) insufficient leadership from the university and ONRC.   
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All these developments pushed DNR to set aside more land without active management than 

envisioned in the 1997 HCP. According to the tactical model for the OESF Forest Land Plan, 

the deferred areas (areas unavailable for harvest either permanently or temporarily) currently 

account for approximately 110,832 acres of state trust lands in the OESF (DNR 2016a; Figure 

1 and Appendix 1).  

Deferring more areas led to decreased management options, which decreased the revenue and 

likely limited the community benefits from the OESF.  Another consequence of more 

deferrals is that the remaining areas would need to be harvested more heavily and with shorter 

rotations compared to an un-zoned approach in order to provide similar revenue to trust 

beneficiaries. The resulting bifurcated landscape departs from the vision for OESF integrated 

management and risks undesirable interactions with natural disturbances and habitat 

fragmentation including edge effects and connectivity.  

The recently-adopted OESF Forest Land Plan (DNR 2016b) is one of multiple ways to 

implement integrated management.  Given current forest conditions, arising largely from the 

past intensive-management history (45% of state trust lands in the OESF are between 20 and 

39 years of age (DNR 2016b)) and the recent science on forest ecology and restoration (e.g. 

Carey 2003, Franklin and Johnson 2012), it appears that more or less integrated management 

approaches, that seek to improve revenue and ecological and community benefits all at the 

same time, can be implemented. However, these management approaches have not been tried 

or tested over long time and/or at large scale.  Immediate risks may include harming rather 

than helping late-seral forest and riparian habitat, diminished economic returns and 

operational feasibility issues. Trying and comparing different management strategies in an 

experimental framework is the only way we know to truly reduce the uncertainties and risks.  

 

Purpose of the Proposed Study 

The purpose of this study is to evaluate the effectiveness of different landscape-level 

integrated-management strategies to provide revenues and ecological and community well-

being benefits that are sustainable over time. Since one of the proposed management 

strategies is the OESF Forest Land Plan (DNR 2016b), the study will also help assess the 

effectiveness of the plan, thus meeting DNR obligations for effectiveness monitoring under 

the state lands HCP (DNR 1997).  We propose a collaborative, scientifically-vetted, 

replicated management experiment to compare the integrated strategy of the OESF Forest 

Land Plan to alternative management strategies with higher and lower levels of integration at 

landscape scale. The data and conclusions from this study would help guide future 

management decisions, perhaps with large implications on future sustainable harvest levels 

and conservation strategies not only in the OESF but on other state trust and federal lands. 

 

  



Page 7 of 26  

Core Questions 

The learning design of this experiment follows from the goal of the OESF adaptive 

management program to continually improve land management by finding better ways to 

integrate revenue production and ecological values (DNR 2016b). The development of the 

experiment begins by identifying an overarching set of core questions that, when answered, 

can aid in making future critical decisions about managing the forest. Framing the questions 

properly goes a long way to determining the success of any learning effort. 

The central overarching question is: 

Will a higher sustainable level of both ecological and community wellbeing (including 

revenue for beneficiaries) emerge from an array of land management strategies 

implemented and compared across the OESF landscape? 

A series of related strategy questions will be addressed: 

1. How well does integrated management, described in the OESF Forest Land Plan (DNR 

2016b), perform compared to a zoned, conservation-biology-based strategy? 

2. Can integrated-management be expanded beyond the option described in the OESF Forest 

Land Plan by applying a strategy with higher potential risk and return, without falling short 

of the overall HCP conservation and trust revenue objectives? 

3. How well do various integrated management strategies perform relative to a temporary (10 

year) no-action control? The control is included to help understand the interactions with 

natural background variation such as wind, landslides and other natural disturbances.  

Many more specific and detailed technical questions may be answered, for example: 

 Can management strategies include innovations in scheduling, logging systems, and 

road maintenance, as a way to better meet DNR goals, including extending management 

into riparian and upland habitat areas currently differed from management? 

 What are the best indicators for cost effectiveness of the tested management strategies? 

 Will increasing deciduous hardwoods in riparian zones increase food supply to young 

salmon?  

 Can standard thinnings be made more economically feasible with limited markets? 

 Can forest edges of thinnings be managed to avoid undesired wind damage? 

Testable hypotheses 

The proposed landscape-scale management strategies include multiple elements:  silviculture, 

habitat conservation, unstable slopes management, road management and use, operational 

feasibility, and revenue. Specific testable hypotheses can be formed around these elements. 

An example of a silviculture hypothesis: “Traditional early-seral management (including site 

preparation and vegetation management) in small variable-retention harvest (VRH) units with 

high edge density is not economically feasible because of reduced growing space.” An 

example of a habitat conservation hypothesis: “The implementation of integrated 

management strategy, described in the OESF Forest Land Plan, allows recovery of riparian 

and aquatic habitat conditions in Type-3 watersheds.” 
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The hypotheses will be formulated during the development of a formal study plan through 

interactions with different experts, perhaps as part of workshop sponsored by ONRC’s rural 

ecosystem innovation network. 

 

Study Area 

The OESF consists of 270,000 acres of state trust lands on the western Olympic Peninsula 

in Jefferson and Clallam Counties (Figure 1). The set aside land that currently is in 

temporary or permanent deferral status make up a sizable proportion of the OESF, with 

large blocks in the Clearwater drainage and more distributed blocks elsewhere (Figure 1). 

The experimental treatments proposed for this study are in Jefferson County, primarily in 

the Clearwater River basin, where DNR manages a large contiguous block of land with 

large portion of it in temporal deferral status.  

 

 

Figure 1. The Olympic Experimental State Forest with approximate deferred areas (DNR 2016a).  
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Study Design 

The comparison of management strategies will be done in a scientific framework where each 

strategy is represented by a series of replicated experimental treatments applied at a watershed 

(landscape) scale. Three landscape management strategies and a no-action control will be 

compared across a population of Type-3 watersheds (these are basins that drain into the 

smallest fish bearing streams). The strategies should be sufficiently different in order to 

statistically detect contrast in the ecological and economic responses. We expect that at least 

15% differences in major outcomes (including total decadal harvest volume) will be required.   

Along with treatment design, the sustainable harvest level and other factors including staffing 

and markets will determine how much volume will actually be harvested in the experimental 

units during the first decade. 

Experimental treatments (strategies) 

The proposed study elements and specific treatments following each strategy are summarized 

in Tables 1 and 2 and then described further. Treatments will be further discussed with 

experts and stakeholders and through the ONRC Rural Ecosystem Innovation Network effort 

on silviculture innovation and then presented in detail in the study plan.   

 

Table 1.  The four proposed strategies to be compared in a management experiment  

 Experimental Strategies 

Expected when 

implemented: 

Zoned 

Management1 

OESF Forest 

Land Plan 

Accelerated 

Integration  

No-Action 

Control 

Revenue Less Planned More None 

Harvest acres Less Planned More None 

Thinning:VRH2  Low Medium High None 

Riparian entry None Planned More None 

Old-growth entry None  None None None 

Old-forest3 entry None Later Some None 

Integration Less Planned More None 

Innovation Low Medium High None 

1 As predominantly practiced by DNR outside of the OESF. 
2 Ratio of thinning to variable-retention harvest (see table 2 for definitions). 
3 Old forest in the study area is mostly 1921-blow origin stands with minimal owl habitat structure 
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Table 2. Initial ideas on the silviculture toolbox to be used to implement each individual strategy 

treatment 

Silvicultur

e treatment 

Description 

VRHstd 

Variable retention harvest is a type of stand-replacement harvest in which 

key structural elements of the existing stand (e.g. snags, structurally unique 

and other leave trees, down wood) are maintained while the commercial forest 

stand cohort is re-initiated. Harvests to be followed by later pre-commercial 

thinning to improve growth and composition to meet specific objectives 

VRHes 
VRHstd is modified to bring in and extend early seral elements through alder 

retention and pre-commercial thinning of hemlock 

VRHalder 
Planted red alder in 25 to 30 year rotations following VRHstd mainly in 

stream-influence areas to increase nutrients and energy into food chains for 

young salmon and possibly increase revenue 

Thinstd 

Commercial thinning, often implemented on the OESF as variable density 

thinning, which includes objectives for revenue and habitat complexity.  It 

may be followed later by wider thinning or VRH depending on specified 

objectives 

Thinwide 

Commercial thinning, typically leaving less trees/acre than Thinstd and adding 

silviculural treatments for increasing the wind firmness such as edge 

feathering and favoring certain tree species and shapes. Predominantly conifer 

regeneration left to develop into replacement old-forest habitat without further 

entry in most cases 

Thines 
Thinwide with alder under-planting to provide early-seral habitat (neotropical 

birds, ungulates, fish, and others) followed variably depending on objectives 

Thinowl 
Thinning mainly to reduce density quickly to achieve owl habitat status and 

achieve the 40% landscape threshold 

Thinspecialty Highly limited selective product harvests for revenue and habitat objectives 

PCT 
Pre-commercial thinning on existing stands less than 20 years old to set up 

older stand treatments (above) to variably alter stand density and composition 

 

1. Zoned Management 

This is designed as a low risk/return strategy of keeping intact the areas currently deferred 

from management.  The experimental treatment will reflect, as close as possible, what DNR 

does outside of the OESF.  The strategy includes the following elements:  

 Keep the late-seral habitat deferrals for spotted owls and murrelets in place (no active 

management in older forest) indefinitely;  

 Implement fixed riparian buffers per the riparian forest restoration strategy (Bigley 

and Deisenhofer 2006)  
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 Apply VRHstd on remaining areas (up to 60%) to partially compensate for the deferred 

areas to meet a decadal volume targets set by the sustainable harvest calculation and 

described in the OESf Forest Land Plan (see table 2 for prescription details, and how 

they are applied in table 3). The ratio of thinning to VRH is lowest in this approach. 

Over time, this short-rotation/deferral strategy would best support regional small-

diameter log dimensional lumber mills but runs the risk of a late-seral habitat deficit if 

intense windthrow or other disturbance (perhaps climate related) destroys the structure 

of older deferred stands.   

 Implement changes to VRHstd to better account for early-seral processes of N2 

fixation, weathering, mineral-soil organic matter accrual, and improved neotropical 

bird and ungulate habitat by managing for increased early-seral species and processes 

(VRHes), for example through mixed planting of conifers and red alder.  

This strategy can be described to be “risk-­‐averse” in relation to owls, murrelets, and steeper 

modeled unstable slopes; and to provide low to moderate levels of ecologic and community 

benefit. About 15% decrease in the total decadal volume, projected to be extracted under the 

tactical model of the OESF Forest Land Plan, will be realized. 

2. The OESF Forest Land Plan 

This is designed as a moderate risk/return strategy.  The experimental treatments represent the 

management pathway for the OESF Clearwater landscape planning unit (DNR 2016b):   

 Restoration of late-seral habitat through active and passive management until the 

threshold of 40% spotted owl habitat (including at least 20% old-forest habitat) per 

landscape planning units is exceeded.  The active management includes “owl 

thinnings” – thinning of non-habitat stands to accelerate the development of early-

seral spotted owl habitat (Young Forest Habitat as defined in the HCP). A typical 

example is stands that have many habitat attributes but have too many trees per acre to 

meet the habitat definition.   

 No management in late-seral spotted owl habitat and currently deferred marbled 

murrelet habitat until the threshold of 40% (including at least 20% old-forest habitat) 

per landscape planning units is exceeded.  After this threshold is met, limited variable 

retention harvest as practiced by DNR (VRHstd), will begin in deferrals to provide 

revenue for beneficiaries while at least 40% habitat is maintained per LPU at any 

time. 

 The management of marbled murrelet habitat will follow the HCP long-term 

conservation strategy (currently under development). 
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 Some of the operable upland areas (outside of the habitat deferrals) and modeled 

unstable slope areas1, deemed suitable by geological assessment, will also receive 

VRHstd and some will be thinned using the standard thinning techniques practiced by 

DNR which are designed with low initial windthrow risk (Thinstd;).  Pre-commercial 

thinning and other non-commercial activities are included.   

 Both Thinstd and VRHstd are allowed in stream riparian areas, their amount and 

location was modeled during the EIS process for the OESF Forest Land Plan (DNR 

2016b).  

 The field operations will follow the riparian, spotted owl and other implementation 

procedures and silvicultural guidance, developed by DNR staff.  Areas with Thinstd 

will have to be fairly extensive given higher costs of operations, but will contribute to 

potential replacement owl-habitat in the event of major wind damage to older forest 

areas.   

This strategy is expected to have moderate ecological risks in relation to owls, murrelets, and 

steeper modeled unstable slopes and moderate revenue and community benefit.100% of the 

total decadal volume projected to be extracted under the tactical model of the OESF Forest 

Land Plan will be realized.  

3. Accelerated Integration 

This is designed to be a high risk/return strategy that more fully adopts the concept of 

integrated management while maintaining DNR goals. The strategy includes the following 

elements:  

 Manage some of the younger commercial-thin-size stands with thinnings wider than 

Thinstd combined with edge management to minimize propagation of wind damage 

(Thinwide). Thinwide aims to speed up the development of habitat and to provide more 

revenue.  

 Actively manage stream riparian areas to either increase large log delivery or to 

improve the productivity in food chains important to resident fish while increasing 

tree harvest and revenue. The type of activities and/or amount of managed riparian 

areas exceed the treatment representing the OESF Forest Land Plan.  

 Entry for increasing the productivity in food chains will consider creating openings 

where alder can be planted and subsequently managed on a 30-year basis (VRHalder) 

especially near intermittent streams. Managing alder rotations in riparian areas, like 

other species will include planting and tending as well as harvest.  

  

                                                           
1 Areas identified as Forest Practices Class IV Special due to rule identified landforms. 
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 Entering late-seral habitat deferrals (specifically old forest NSO habitat) using, where 

possible and feasible, single tree or small-clump removals (Thinspecialty) targeted to 

removing high-value products and at the same time improving habitat, for example, 

extending life of high-quality live trees (e.g., w/defects). Entry into older stands will 

be limited and focused on generating net ecological benefit as well as being 

economically feasible (net revenue generation not mandatory but the revenue from 

the activity should at least pay for the cost of the activity). 

 A proposed treatment in unstable slopes may be thinning in recharge areas of deep-

seated landslides and assessing the effects of tree removal on groundwater levels 

(particularly in areas with glacial deposits). Manipulations of inner gorges, which DNR 

models identify as risky for mass wasting, may also be considered.    

This strategy is expected to have higher ecological risks in relation to owls, murrelets, and 

steeper modeled unstable slopes and potentially achieves higher revenue and community 

benefit. About 15% increase of the total decadal volume, projected to be extracted under the 

tactical model of the OESF Forest Land Plan, will be realized.  

4. No-Action Control (with 10-year sunset) 

The DNR cannot implement a permanent no-action control without a broad consensus that the 

information it might provide will offset losses in revenue and possibly habitat that will likely 

result.  The DNR, however, does not have the resources to manage all areas of the OESF in a 

decadal period.  Including a few watersheds in the experiment where no harvest will occur is 

therefore possible.  This treatment would be established with the clear expectation that an 

active treatment could be applied after a full decade of monitoring and no action.  The 

scientific reasoning for including this treatment is that it will both help to better understand 

changes that result from natural disturbances and serve as a high-contrast treatment, which 

improves the ability to detect management-related environmental changes.  If an outcome is 

observed in both managed and control treatments, then management should not be falsely 

blamed or credited.  For example, extreme rain and or wind events may trigger increased 

slides or windthrow.  If results were the same in controls as other treatments, then 

management interactions are not supported.  Such interpretations are possible only if the 

control is randomly selected, i.e. not placed in an area deferred for some other reason. 

This treatment is not a management strategy and averts a risk to reduced revenue solely 

because there are insufficient resources to manage all lands in a decade.  Its risks to wildlife 

are varied.  
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Table 3.  Potential application of silvicultural toolbox to landscape elements by 

treatment, applied using sustainable harvest schedule 

 
Experimental treatments 

 Landscape 

elements 

Zoned  

management 

The OESF 

land plan 

Accelerated 

integration 

No-action 

control 

Operable  

uplands 

VRHes 

VRHstd 

Thinstd  

 VRHstd Thinowl 

Thinwide 

VRHes 
None 

Riparian  

areas 

None inside fixed-

width buffers 

Thinstd  

VRHstd 

Thinstd, Thinwide,  

VRHalder 
None 

Modeled  

unstable slopes 
None 

Thinstd pending  

geo-assessment 

VRHalder Thinwide 

pending  

geo- assessment 

None 

Roads (building 

and maintenance) 

Standard  

as needed 

Standard  

as needed 

Trials of new 

approaches 
Standard 

Old forest  

habitat deferrals 
None 

VRHstd or Thinstd only 

after 40% threshold  
Thinspecialty None 

Old growth 

deferrals 
None None None None 

 

Spatial Study Design 

To address the key questions, we expect to use a simple randomized block design with at least 

4 blocks (3 minimum) each including the 4 experimental treatments. This results in total of 16 

experimental units, each being a Type-3 watershed.  Using DNR data, we identified a pool of 

33 potential experimental units in 15 townships including DNR lands in western Jefferson 

County ranging in size from 640 to 3750 acres (Appendix 2). Each experimental unit is a type-

3 watershed that includes deferrals and operational areas (Figure 2). Blocks of four 

experimental units each will be formed from this population, combining units that are most 

similar to one another, using similarity analysis techniques (Bormann et al. 2008) and field 

reconnaissance. Within blocks, the 3 treatments and control will be randomly allocated, so each 

unit has to be able to accommodate any treatment. The experimental design will be peer-

reviewed during the development of the study plan to assure scientific validity. 

The experimental design should allow us to make the following contrasts: 

 Integrated Management vs. Control 

 Accelerated Integrated Management vs. Control 

 Zoned Management vs. Control 

 Integrated Management vs. Accelerated Integrated Management 

 Integrated Management vs. Zoned Management 

 Accelerated Integrated Management vs. Zoned Management 
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Figure 2. Two example experimental units (watersheds) under consideration.  Decadal harvest 

is tentative to show degree of harvest over a full decade.  
 

We realize that the previously managed lands in the eastern, upper Clearwater landscape are 

too young for commercial harvest, so we lose several townships because of this.  We need 

extra units also because of other reasons why specific areas may be removed from availability, 

for example after murrelet long-term conservation strategy is finalized.  The current conclusion 

is that we will be able to find at least 20 units—so the design appears feasible.  

Assuming the average size of the initial pool of Type-3 watersheds (1,500 acres), the entire 

study of 16 units will be about 24,000 acres. This represents about 10% of the trust lands in the 

OESF (not counting the natural resource conservation areas and natural area preserves). 
 

Response variables  

This is an operational-scale experiment, which primarily is focused on improving future 

management decisions. As such, key response variables are derived from considerations part 

of past and potential future decisions. For example, response variables could be the net return 

of wide thinnings, the time to achieve habitat structures in owl thinnings, and the cost of 

maintaining roads in each experimental unit. Monitoring variables that cannot be clearly tied 

to management decisions or that are too expensive will be avoided. To do this, measures of 
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strategy effectiveness or success tie to the core and specific questions (listed earlier), and then 

are balanced across the range of integrated objectives. That is, monitoring resources will be 

focused on how management is directly affecting the bases for deferrals (for example, 

evidence of accelerated development of spotted owl, murrelet, or riparian habitat) but also 

evidence of changes in other measures of ecological and community wellbeing (for example, 

distribution of seral stages, jobs, and accounting of relative management costs and beneficiary 

revenues). Future decisions can then be based on the entire range of treatment effects.  

We propose to use detailed activity accounting and remote sensing (repeat LiDAR and aerial 

photos) as the backbone of the monitoring system. LiDAR can be linked to limited ground 

measures to evaluate outcomes on a wall-to-wall basis.  
 

Retrospective analysis and modeling 

We will consider adding retrospective analyses to extract knowledge from past actions and 

modeling to guide the study design and implementation. The ecological and economic 

outcomes of implementing the OESF Forest Land Plan treatment have already been modeled 

as part of the EIS analyses. Modeled the outcomes of the other two strategies can give us a 

treatment schedule for each of the experimental units based on an optimal model run. The 

empirical data collected post-treatment will be used to assess the model projections.  

 
Adaptive Management Context 

Learning about forests and communities is probably the single most important process that 

determines long-term sustainability that considers people as an integral part of the ecosystem 

(Olsen et al. In prep.).  How learning is accomplished and lessons are applied is undergoing 

major changes that began with the conceptualization of adaptive management in the 1970s 

(Holling 1978, Walters 1986, Lee 1993).  These changes stem from a realization that 

learning—previously limited to researchers, with technology transferred to managers without 

stakeholder participation—has not been: (1) linked well enough to management uncertainties 

and future decisions (2) fast enough to provide timely guidance for alternative direction, or 

(3) site-specific enough to address diversity found in landscapes.  New, science-based 

adaptive management concepts include question-driven monitoring, operational-scale 

“management experiments,” stakeholder participation in learning, and feedback for future 

decisions (Bormann et al. in press). 

The DNR recognizes that integrated management includes number of uncertainties. The 

agency has committed to research, monitoring, and adaptive management to reduce these 

uncertainties and to continuously improve forest management (DNR 1997). The DNR 

developed a structured adaptive management process for the OESF and institutionalized it 

through adaptive management procedure (described in the Forest Land Plan; DNR 2016b). 

The implementation of this project will follow the adaptive management process in all its 

steps: identifying research questions relevant to business needs, budget approvals, reporting, 

interpretation of scientific results, considering stakeholder’s input, and recommendations for 

forest management adjustments. 
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Stakeholder Involvement 

The ONRC and DNR understand the importance of involving a broad base of interested 

stakeholders in this study. Without effective communication and participation, stakeholders 

may remain skeptical to the point that even well designed, relevant study with scientifically 

credible results may have little positive effect on public perception. We expect that 

stakeholders will weigh elements of sustainability differently (variably focused on ecologic and 

community wellbeing) and are willing to work through this challenge aiming for learning 

together and building trust. 

The proposed approach for stakeholder’s participation includes the following opportunities for 

involvement: 

 Review and discuss the study proposal in order to build shared vision for the study and to 

achieve complementarity through ideas and resources; 

 Review and improve the management treatments proposed by the study research team 

(we expect that different stakeholder groups will align with different management 

strategies and knowledge bases); 

 Review and improve the response variables (we expect a debate to achieve consensus 

among stakeholders on economically feasible set of monitoring variables necessary to 

distinguish success between treatments); 

 Solicit state funding for the study and other support such as support letters for grants; 

 Help collect data; 

 Discuss study results; 

 Review study reports and recommendations for management adjustments; and 

 Participate in presentations, publications, blogs, and other forms of disseminating 

information about and from the study. 

 

The following stakeholders are expected to be interested in the study: 

 Local land managers and land trusts such as Olympic National Forest, Olympic National 

Park, Rayonier, Green Crow Corporation, Fruit Growers Supply Company, Merrill & 

Ring, The Nature Conservancy, Hoh River Land Trust, and Jefferson Land Trust; 

 Nearby Tribal governments: Quinault, Hoh, Quileute, and Makah; 

 Environmental groups such as Olympic Forest Coalition, Forterra, and Audubon; 

 Beneficiaries (Common School Fund and the University of Washington) and local 

governments such as Clallam and Jefferson Counties and City of Forks; 

 Forest Industry such as American Forest Resources Council, Interfor, Sierra Pacific 

Industries; and 

 Professional organizations such as Society for American Foresters and The Wildlife 

Society. 

 

Details on stakeholders’ involvement will be determined later and will be described in the 

study plan for the management experiment. 
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Research Partnerships 

Because DNR and ONRC have limited resources to dedicate to this study, its successful 

implementation relies on partnerships with other research institutions, organizations, and 

individuals who have relevant areas of expertise. These partnerships are expected to bring 

additional scientific expertise, attract external funding, increase the visibility of OESF, and 

help disseminate the new knowledge gained through this project.  

The DNR and ONRC will capitalize on already existing formal partnerships such as the Four-

Party MOU for research coordination signed by DNR, ONRC, Olympic National Forest, and 

Forest Service Pacific Northwest Research Station (PNW) and the MOU signed between DNR 

and PNW for OESF participation in the national Experimental Forests and Ranges Network. 

DNR participates in two research cooperatives based at UW - the Stand Management Coop and 

the Precision Forestry Coop - and will look into utilizing these structures. 

 

Potential Research Partners: 

 University of Washington entities other than the ONRC; 

 Federal agencies such as USDA Forest Service, Pacific Northwest Research Station 

(PNW RS), National  Oceanic and Atmospheric Agency (NOAA), and US Geological 

Survey (USGS); 

 State agencies such as Department of Ecology and Department of Fish and Wildlife 

 Education institutions  such as Evergreen State College and  Peninsula College; 

 Silvicultural Research Cooperatives such as the Stand Management Cooperative; 

 Northwest Indian Fisheries Commission; and 

 Non-profit organizations such as Wild Salmon Center. 

 
Project Implementation 

The project implementation includes 6 steps: 

 Field reconnaissance of the experimental units 

 Study plan, stakeholder and expert feedback, and scientific peer review 

 Pre-treatment measurements 

 Experimental treatments 

 Post-treatment measurements 

 Analyses and reporting 

Field reconnaissance 

The field reconnaissance includes several weeks of fieldwork to visit each of the 16 

experimental units identified through GIS. The field reconnaissance will validate the remote 

sensing data and will assess on the ground the ecological similarity across the units, the road 

and hiking access, and will recommend potential replacement of units. 
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Study plan, stakeholder and expert feedback, and scientific peer review 

This proposal will be refined based on field reconnaissance and through discussion with 

research and management participants and key stakeholders (described earlier).  The study 

plan will receive full independent peer review and include a letter that reconciles comments 

and changes. 

Pre-treatment measurements 

Measurements of the ecological response variables, as identified in this proposal and in more 

details later in the study plan, will take place in all 16 experimental treatments. The 

measurements will be done using a combination of traditional field methods and remote 

sensing. Additional time and resources should be considered for cases when the timber sales 

planned for these units are not sold and new experimental units or different areas within the 

same unit has to be measured. Data on economic variables such as road network extent and 

road costs will be collected from DNR operational records and GIS databases. 

Experimental treatments 

The experimental strategy treatments will be organized as timber sales, prepared and 

administered by DNR Olympic Region. Contract logging is preferred over the traditional 

timber sale because it gives DNR more control over the operations thus ensuring that the 

experimental design is followed and takes advantage of innovations already being 

implemented by loggers in other areas (e.g., small, perpendicular-pull cable systems being 

used in thinning plantations in coastal Oregon). 

Several factors will likely limit operations and will slow implementation: DNR operates on a 

low cost to revenue ratio to maintain high revenue flow to Trust beneficiaries; log prices have 

been depressed since 2008; and the last two mills producing dimensional lumber in the Forks 

area recently closed. These realities limit the kinds of management practices that operators 

can include in their bids on DNR sales, and limit their investment in new harvesting or 

transportation technology. They will be considered during the study plan development.  

Post-treatment measurements 

The measurement of ecological response variables will take place in all sixteen experimental 

treatments including the no-action controls. The measurements will be done using a 

combination of traditional field methods and remote sensing. To the extent possible the field 

work and remote sensing data collection will take place immediately after the manipulations 

to avoid changes introduced by natural disturbances such as windthrow and diseases. Data on 

economic variables such as road use and road costs will be collected from DNR operational 

records and GIS databases. 
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Analyses 

Ecological and economic analyses will be conducted to compare the effects of different 

management strategies.  The operational feasibility and cost of innovative operations will also 

be analyzed. Ideally, ONRC would also like to link this study and its commodity output to its 

planned rural‐ecosystem, value‐added innovation and start‐ups network (UW will be seeking 

federal funds for this).  This network would be part of ONRC’s larger, multi‐ownership 

sustainability system effort.  The initial focus of this effort has been on CLT production, but it 

may be too early to link to this proposal.  The study results will be shared with stakeholders 

and DNR managers. Potential implications for forest management will be discusses in adaptive 

management framework. 

Expected results 

First results on operational feasibility of experimental treatments, their economic return and 

compliance with ecological standards for post-harvest conditions are expected 1-3 years after 

the treatments are completed.  The results on the ecological effects of experimental treatments, 

such as creating and maintaining habitat, increasing stands wind firmness, and increasing 

primary productivity in streams will take longer. Initial reports are expected 5 years post 

treatment. More conclusive results on ecological responses are expected by year 10. 

Timeline 

Preliminary timeline estimate of the project implementation is shown in Table 4.  

 
Table 4. Project implementation timeline  

 
Accelerated schedule - funding and staff available to implement and monitor the treatments 
Prolonged schedule - insufficient funding and staff requires spreading the effort over longer time 
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Key Project Staff 

To implement a complex study most likely involving 20,000 to 30,000 acres over the next 

decade, that addresses major issues affecting DNR management and its relationship with 

beneficiaries and citizens, is a serious undertaking. Following is the initial list of project staff 

necessary to implement the experiment during first and second biennium - FY 15-17 and FY 

18-19 (table 5). 

 

Table 5. Staff needed for full project implementation in FY 16-17 and FY 18-19 

Position Name  Organization Responsibilities 

Project lead/principal 

investigator 

Bernard 

Bormann 

UW-ONRC Experimental oversight 

Project lead/principal 

investigator 

Teodora 

Minkova 

DNR Experimental oversight 

Forest ecologist Dan Donato DNR Forest ecology research and reporting 

Silviculturist TBD DNR Silviculture research and reporting 

Geologist TBD TBD Geology research and reporting 

GIS/LiDAR specialist Keven Bennett UW-ONRC Remote sensing recon, data analyses 

Forester for 

experimental 

implementation 

vacant UW-ONRC Liaison with OESF foresters, collect 

additional data on operations 

Supervisor of 

operations 

Bill Wells DNR Oversees the preparation and 

implementation of all land management 

activities 

Foresters and contract 

administrators 

OESF foresters DNR Lay out and administer timber sales 

Monitoring crew lead, 

and seasonal staff 

TBD TBD Pre- and post-harvest field 

measurements 

Data manager Warren Devine DNR Data management, quality control and 

summary 

Stakeholder facilitator TBD UW Runs the stakeholder participation 

effort; advices social science student 

Social Scientists TBD UW Advisor and student working with 

stakeholders and annual check-ins 

Forest modeler TBD DNR Modeling the ecological and economic 

outcomes of treatments 

Roads modeler Shandor Toth UW Modeling and analysis of road costs 

Economist TBD TBD Economic analyses and reporting 

Statistician/ 

Biometrician/ Remote 

sensing specialist 

TBD TBD Expertise and peer-review on the study 

design, methods, and analytical 

approach 
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Budget and funding sources 

Both the Department of Natural Resources and the University of Washington intend to initiate 

this experiment with existing funds.  That is, initiation will not be dependent on new funding to 

either party from the legislature or other sources.  That said, the speed at which the experiment 

can be implemented, the extent of student involvement, and the rate of learning will depend on 

supplementing existing resources.  Especially important will be to increase funding for DNR 

staff to layout and administer experimental treatments and to establish a supplemental 

operating budget that will jumpstart the trial of innovative operational techniques (such as for 

harvesting and road maintenance).   

The strategy to get supplemental support is multifaceted.  Obtaining a broad consensus of 

support from stakeholders is central to increasing state and federal public funding.  Developing 

collaboration with The Nature Conservancy, Forest Service, FS Research, other universities 

and colleges, NGOs, and others will aid in getting grant funding from federal and foundation 

sources which appear to us as reasonably obtainable.    Internal redistribution of funding within 

DNR and UW will also be explored in particular for sufficient levels of monitoring.  This 

includes the possibility of obtaining a portion of UW trust land fund payments. Stakeholders’ 

ideas will be solicited and budgets will be developed for the full study plan. 

 
References 

Benda, L.E.; Miller, D.J.; Dunne, T.; Reeves, G.H.; Agee, J.K. 1998. Dynamic landscape 

systems. In: Naiman, R.J.; Bilby, R.E., eds. River ecology and management: lessons 

from the Pacific coastal ecoregion. New York: Springer: 261–288. 

Bigley, R.and F. Deisenhofer. 2006. Implementation Procedures for the Habitat Conservation 

Plan Riparian Forest Restoration Strategy. Department of Natural Resources, Olympia, 

Washington 

Bormann, B.T. B. K. Williams, T. Minkova. In press. Learning to learn: the best available 

science of adaptive management. In: Van Horne, B. and D. H. Olson, Editors. People, 

Forests and Change: Lessons from the Pacific Northwest.  Island Press. 

Bormann, B.T. J.A. Laurence, K. Shimamoto, J. Thrailkill, J. Lehmkuhl, G. Reeves, A. 

Markus,D.W. Peterson, and E. Forsman. 2008. A management study template for 

learning about postwildfire management. Gen. Tech. Rep. PNW-GTR-777. Portland 

OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research 

Station. 27 p. 

Bormann, BT, and MG Kramer. 1998.  Can ecosystem process studies contribute to new 

management strategies in coastal Pacific Northwest and Alaska?  Northwest Science 

72:77-83.  

Bormann, B.T., and A.R. Kiester. 2004. Options forestry: acting on uncertainty. 

Journal of Forestry 102: 22-27. 

Bunnell, F. L., and G. B. Dunsworth (eds.). 2009. Forestry and Biodiversity. Learning How 

to Sustain Biodiversity in Managed Forests. University of British Columbia Press. 



Page 23 of 26  

Carey, A. B., C. Elliot, B. R. Lippke, J. Sessions, C. J. Chambers, C. D. Oliver, J. F. Franklin, 

and M. G. Raphael. 1996. Washington Forest Landscape Management Project – A 

Pragmatic, Ecological Approach to Small-landscape Management. USDA Forest Service, 

Washington State Department of Fish and Wildlife, and Washington State Department of 

Natural Resources, 110 p. 

Commission on Old Growth Alternatives for Washington’s Forest Trust Lands. 1989. Final 

Report submitted to Bryan Boyle, Commissioner of Public Lands. Washington State 

Department of Natural Resources, Olympia, Washington.  DNR – refer to Washington 

Department of Natural Resources 

Donato, D.C., J.L. Campbell, and J.F. Franklin. 2012. Multiple successional pathways and 

precocity in forest development: can some forests be born complex? Journal of 

Vegetation Science 23: 576-584. 

 [FEMAT] Forest Ecosystem Management Assessment Team. 1993. Forest Ecosystem 

Management: An Ecological, Economic, and Social Assessment. Portland (OR): US 

Department of Agriculture, Forest Service, US Department of Commerce, National 

Oceanic and Atmospheric Administration, US Department of the Interior, Bureau of 

Land Management, US Fish and Wildlife Service, National Park Service, Environmental 

Protection Agency. 

Franklin, J.F. 1993. Preserving biodiversity: species, ecosystems, or landscapes? Ecological 

applications 3: 202-205. 

Franklin, J.F., et al. 2002. Disturbances and structural development of natural forest 

ecosystems with silvicultural implications, using Douglas-fir forests as an example. 

Forest Ecology and Management 155: 399-423. 

Franklin, J.F.; Johnson, K.N. 2012. A restoration framework for federal forests in the Pacific 

Northwest. Journal of Forestry. 110(8): 429–439. 

Harrington, C.A., Roberts, S.D. and Brodie, L.C., 2005. Tree and understory responses to 

variable-density thinning in western Washington. In: Peterson, C. E.; Maguire, D. A., 

eds. 2005. Balancing ecosystem values: innovative experiments for sustainable 

forestry: Proceedings of a conference. Gen. Tech. Rep. PNW-GTR-635. Portland, OR: 

U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 

389 p. 

Holling, C.S. (ed.). 1978. Adaptive Environmental Assessment and Management. 

Chichester UK: Wiley. 

Lee, K.N. 1993. Compass and Gyroscope: Integrating Science and Politics for the 

Environment.  Washington, DC: Island Press.  

Murphy, D.D., and B.R. Noon. 1992. Integrating scientific methods with habitat conservation 

planning: reserve design for northern spotted owls. Ecological Applications: 4-17. 

Pickett, S.T.A and P.S. White. 1985.  The ecology of natural disturbance and patch dynamics.  

Academic Press, San Diego, CA 

  



Page 24 of 26  

Reeves, Gordon H.; Pickard, Brian R.; Johnson, K. Norman. 2016. An  initial evaluation of 

potential options for managing riparian reserves of the Aquatic Conservation Strategy of 

the Northwest Forest Plan. Gen. Tech. Rep. PNW-GTR-937. Portland, OR: U.S. 

Department of Agriculture, Forest Service, Pacific Northwest Research Station. 97 p. 

Shaffer, M.L. 1981Minimum population sizes for species conservation. BioScience 31: 131-

134. Van Horne, B. and D. H. Olson, Editors. In prep. Innovations in Forestry to Sustain 

People andBiodiversity Lessons from Moist Coniferous Forests of the Pacific Northwest. 

Island Press. 

Van Mantgem, P.J., et al. 2009. Widespread increase of tree mortality rates in the western 

United States. Science 323: 521-524. 

Washington Department of Natural Resources. 1997. Final Habitat Conservation Plan. 

Washington State Department of Natural Resources, Olympia, Washington. 

Washington Department of Natural Resources. 2004. Final Environmental Impact Statement 

on Alternatives for Sustainable Forest Management of State Lands in Western 

Washington and for Determining the Sustainable Harvest Level. Washington State 

Department of Natural Resources, Olympia, Washington. 

Washington Department of Natural Resources. 2006. Policy for Sustainable Forests. 

Washington State Department of Natural Resources, Olympia, Washington. 

Washington Department of Natural Resources. 2016a. Olympic Experimental State Forest 

HCP Planning Unit - Final Environmental Impact Analysis. Washington State 

Department of Natural Resources, Olympia, WA 

Washington State Department of Natural Resources. 2016b. Olympic Experimental State 

Forest HCP Planning Unit Forest Land Plan. Washington State Department of Natural 

Resources, Olympia, WA. http://file.dnr.wa.gov/publications/lm_oesf_flplan_final.pdf  

Walters, C.J. 1986. Adaptive Management of Renewable Resources. Caldwell NJ: Blackburn 

Press. 

Wilcove, D.S., C.H. McLellan, and A.P. Dobson. 1986. Habitat fragmentation in the 

temperate zone. Conservation biology 6: 237-256. 

Wondzell, S.M.; Hemstrom, M.A.; Bisson, P.A. 2007. Simulating riparian vegetation and 

aquatic habitat dynamics in response to natural and anthropogenic disturbance regimes in 

the Upper Grande Ronde River, Oregon, USA. Landscape and Urban Planning. 80: 249–

267. doi:10.1016/j.landurbplan.2006.10.012. 

 

  

http://file.dnr.wa.gov/publications/lm_oesf_flplan_final.pdf


Page 25 of 26  

Appendix 1. Areas deferred in the tactical model for the OESF Forest Land Plan  

Data from DNR (2016a, Appendix L, p. L-44). Note that there is a high overlap between 
deferrals in this list, so acres do not add up to 110,832 acres.   

 

Deferral Acres 

Marbled murrelet occupied sites 58,118 

Steep and modeled unstable slopes and landforms 49,233 

Old-­‐growth forest 43,419 

Mapped Old Forest Habitat 39,674 

Young Forest Habitat 18,518 

Wetlands and their associated buffers 8,822 

Natural areas preserves and natural resource 

conservation areas 1/ 

3,512 

Research plots 2,259 

Low-­‐site stands with no commercial value 1,916 

Problem or inoperable stands 726 

Upland Wildlife Management Areas 699 

Unknown northern spotted owl habitat (at least 50 

years old) 

665 

Seral stage blocks (Old growth research areas) 612 

Gene pool reserves 458 

Old Forest Habitat (Type A, Type B, and high quality 

nesting) 

373 

Protected from harvest (general category) 197 

Recreation sites 40 

Administrative sites 11 

 

  

                                                           
1 Natural area preserves and natural resource conservation areas are permanent deferrals. The 

rest of the designations in this table are temporary deferrals which can be released for harvest 

in the future with a change in policy, forest conditions, or scientific information on how to best 

integrate revenue production and ecological values. 
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Appendix 2. Pool of potential experimental units in Jefferson County OESF  

We initiated an analysis of type-3 watersheds to explore experiment feasibility.  This 

involved identifying watersheds that had all landscape elements, so they could act as a 

microcosm of the OESF.  We first recognized that we needed to remove watersheds smaller 

than a section (640 ac) as not useable for landscape-scale experimentation. This left 33 

watersheds to evaluate (Figure A2-1).  Subsequent analyses will narrow these further as 

operational issues are identified and watersheds are grouped to form experimental blocks. 

 

Figure A2-1.  Initial similarity analysis.  Key: SUSS is modeled steep and unstable slopes; Harvest 1 is 

expected harvest in the 1st decade under the DNR plan; Harvest 2 is harvests already under contract; 

and Young refers to stands less than 30 years (too young for commercial harvest). 


