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Introduction 
This document describes the long-term monitoring program of the Southwestern Crown of the 

Continent Collaborative (SWCC) developed as part of the Collaborative Forest Landscape Restoration 

Program (CFLRP). It explains the goals, principles, organizational structure, and monitoring approach of 

the SWCC. It was developed by the members of the SWCC Monitoring Committee during 2011/2012 and 

was reviewed by the full SWCC. It represents a common vision for evaluating and improving forest 

restoration efforts in western Montana. The document is organized around the objectives of the Forest 

Landscape Restoration Act (FLRA) and the SWCC’s goals for forest restoration in the region. 

The SWCC identified a strong monitoring program as vital to the success of the project and recognized 

several goals for monitoring including: 

 Determining the effects of fuels and forest restoration efforts conducted under the CFLRP; 

 Validating or improving management approaches to achieve treatment objectives (i.e. through 

adaptive management); 

 Determining how the interaction of various forest treatments can generate landscape level 

effects that move the Southwestern Crown landscape toward a more resilient, high integrity 

ecosystem; 

 Setting a national example for monitoring the effects of forest management activities; and  

 Complying with FLRA.  

Goals for ecological, social, and economic monitoring for the SWCC were initially articulated within 

FLRA, associated FLRA Field Guide, and the SWCC proposal and landscape strategy.  

CFLRP/SWCC background and objectives 
In March 2009, President Obama signed the Forest Landscape Restoration Act within Title IV of the 

Omnibus Public Lands Act of 2009, establishing the Collaborative Forest Landscape Restoration Program 

(CFLRP). The purpose of CFLRP is to “encourage the collaborative, science-based ecosystem restoration 

of priority forest landscapes” within the National Forest System of the USDA Forest Service. This 

purpose is to be achieved “through a process that--  

(1) encourages ecological, economic, and social sustainability;  

(2) leverages local resources with national and private resources;  

(3) facilitates the reduction of wildfire management costs, including through reestablishing 

natural fire regimes and reducing the risk of uncharacteristic wildfire; and  

(4) demonstrates the degree to which--  

(A) various ecological restoration techniques--  

(i) achieve ecological and watershed health objectives; and  

(ii) affect wildfire activity and management costs; and  

(B) the use of forest restoration byproducts can offset treatment costs while benefitting 

local rural economies and improving forest health.” (Omnibus Public Land Management 

Act of 2009, Title IV, Sec. 4001) 
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A national competition was held to identify ten initial representative landscapes across the nation where 

restoration activities would take place over a 10-year period from 2010-2019. Representatives from 

several levels (i.e. District, Forest, Region) of the Northern Region of the Forest Service (Region 1), local 

non-government organizations (NGOs), private entities, and the University of Montana formed the 

SWCC and submitted a proposal for the competition. The proposal addressed each of the stated goals of 

the FLRA and identified appropriate activities specific to the region for forest restoration. The proposal 

was selected for funding by the Forest Service after review by the FLRA Resource Advisory Committee.  

Importantly, FLRA also stated that program implementation should include: 

“(4) MULTIPARTY MONITORING- The Secretary shall, in collaboration with the Secretary of the 

Interior and interested persons, use a multiparty monitoring, evaluation, and accountability 

process to assess the positive or negative ecological, social, and economic effects of projects 

implementing a selected proposal for not less than 15 years after project implementation 

commences.” (Title IV, Sec 4003(g)) 

Beginning in the summer of 2010, the Collaborative initiated plans to implement forest restoration 

treatments, including an integrated multi-party monitoring program to evaluate the effectiveness of 

CFLRP activities. The Collaborative agreed early in the proposal development phase of the CFLRP that 

monitoring the effects of forest treatments was a high priority for the project. It recommended that 10% 

of each year’s allocation of CFLRP resources would be designated toward monitoring, and immediately 

established a Monitoring Committee. CFLRP monitoring is expected to continue at least five years 

beyond implementation of CFLRP restoration treatments, extending the monitoring program to 2024.   

The Southwestern Crown of the Continent (SW Crown) encompasses a mostly-forested landscape in the 

Rocky Mountains of western Montana (Figure 1). It contains three Forest Service Ranger Districts, one 

each in the Flathead National Forest (Swan Lake Ranger District), the Lolo National Forest (Seeley Lake 

Ranger District), and the Helena National Forest (Lincoln Ranger District). Specific restoration objectives 

for these National Forest System lands were initially identified in the SWCC proposal and were later 

quantified within the SWCC Landscape Strategy (Table 1). Potential locations for forest restoration 

treatments were later identified through a coarse, landscape-scale prioritization effort (Ecosystem 

Management Research Institute 2012a and 2012b) based on estimated historical forest conditions and 

desired future conditions.  
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Figure 1. Southwestern Crown of the Continent landscape. 
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Table 1. Specific objectives identified in the SWCC CFLRP Landscape Strategy. 

Quantity Objective 

WUI & Non WUI Vegetation Restoration 

27,000 acres 80% of high risk WUI treated including commercial & non-commercial thinning and 

prescribed fire 

46,000 acres 50% of low & mid elevation forest types (outside WUI) restored with silvicultural 

treatments  

5,000 acres Vegetation restoration through re-vegetation & reforestation 

Invasive and Exotic Treatments 

81,600 acres Weed treatment (this is also wildlife habitat improvement, 50% of these acres or 40, 800 

will be re-treated within the 10 year timeframe) 

3 Fish barriers installed (keep non-natives moving upstream) 

3000 acres Lake acres restored with removal of non-native fish species 

Fish and Wildlife Habitat Restoration 

 Prescribed fire for habitat improvement included above as those acres have integrated 

objectives 

937 miles Stream restored (restored as a result of work listed in next section) 

9500 acres Wildlife security acres restored with road decommissioning (for elk, lynx, and grizzly bear 

specifically) 

Watershed Restoration, Road, Trail, Other Restoration Work 

650 miles Road BMP work and maintenance 

400 miles Road storage or decommissioning 

149 Stream crossing structure upgrades 

280 miles Trail improvement for water quality and drainage 

6 Trailheads improved for water quality 

33 Campsites rehabilitated and restored 

40 acres Placer mine reclamation 

50 miles Trail decommissioning 

Jobs and Income 

1,800 Total full and part-time jobs created or maintained 

$91 million Total labor income 

 

Monitoring goals and principles 

Types of monitoring 

“Because policies are questions, then management actions become treatments, in an experimental 

sense.” Lance Gunderson (1999)  

To clarify the monitoring discussion, the SWCC Monitoring Committee recognized four distinct types of 

monitoring (Figure 2):  
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1) Surveillance monitoring, where a series of well distributed and representative locations across a 

large area are surveyed repeatedly across years in an effort to uncover trends in target response 

variables (i.e., do data reveal some kind of change in conditions that should be addressed?); 

2) Implementation monitoring, where monitoring is designed to assess whether treatments are 

successfully applied according to the treatment prescription or contract specifications (i.e., did 

the contractors implement treatments as prescribed?);  

3) Effectiveness monitoring, where surveys are designed to assess whether objectives are met 

through treatment prescriptions (i.e., were treatments effective in meeting stated objectives?);  

4) Ecological effects monitoring, where monitoring is designed to assess if there are unintended 

ecological effects associated with treatment (i.e., are there any unforeseen ecological 

consequences that could compromise treatment success?).   

 
Figure 2. Types of monitoring within an adaptive management framework. (Adapted from R. Hutto) 

The SWCC proposal stated that: “An experimental approach to landscape-level restoration will focus on 

understanding the effectiveness of specific treatments across the SW Crown through the establishment 

of an extensive monitoring program” (Ecological Context, p. 3). Surveillance and implementation 

monitoring are currently conducted by the Forest Service through inventory programs and contract 

administration and are included in project implementation costs. Effectiveness and ecological effects 

monitoring serve as the main focus of the SWCC Monitoring Committee and this plan. Effectiveness and 
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ecological effects monitoring look at a range of treatment consequences, including the efficacy of the 

actions as well as ancillary, unanticipated, or summative impacts of individual or combined treatments. 

Effectiveness and ecological effects monitoring will provide considerable added value to our 

understanding of the ability of forest treatments to attain restoration goals, and they remain a 

centerpiece of the adaptive management approach.  

Another distinction in approaches to monitoring is that between observational and experimental 

methods. Observational approaches draw conclusions about treatments without the presence of 

comparative controls or the ability to randomly place treatments so that natural variability is accounted 

for in data analysis. Conversely, an experimental approach incorporates control areas chosen from 

potential treatment areas and, ideally, random assignment of treatments. Meaningful insights can be 

gained using both approaches, though the methods and strength of the conclusions may differ. 

Confounding factors limit causal understanding of patterns observed through observational studies and 

a direct link between land management actions and results can only be inferred, usually with caveats. A 

controlled experiment allows for a much more direct link to observed differences between treatments 

especially when all other potential causes are accounted for in the design. The monitoring program will 

strive to incorporate an experimental approach whenever possible though the use of observational data 

may also help inform the effectiveness of forest treatments. The most robust data will be gathered on 

projects that are designed as experiments, where restoration treatments are conducted as experimental 

treatments including untreated controls. Collaborative involvement in experimental design of projects 

will allow for various alternatives to be tested and will enhance and speed collaborative adaptive 

learning and management. 

The SWCC recognizes that the goals of the monitoring program are not to conduct independent research 

but to partner with the Forest Service managers, in multi-party monitoring, to assess the effectiveness 

of the restoration activities conducted under FLRA. It is the consensus view of the Monitoring 

Committee that the most effective approach to informing adaptive management is through using an 

experimental approach. Encouraging a series of independent treatments to shift resource conditions 

toward landscape level restoration requires an integrated design where the geographic distribution of 

treatments supports long-term, beneficial consequences. The ability of observers to detect this 

movement toward landscape restoration requires attention to replication and placement within the 

landscape following what might be called an “experimental framework.”  Thus, monitoring has an 

interactive role to play with the actual selection and prioritization of treatments to be able to apply 

treatments that allow the detection of landscape change. In the long term, the integrated management 

design in the SW Crown should lead to better information on how we can both apply treatments and 

understand their effectiveness and minimize impacts within a dynamic, complex social/biophysical 

setting like the SW Crown. The monitoring program will take advantage of existing agency programs and 

personnel while bringing new approaches and resources to address specific questions regarding forest 

management effectiveness at multiple scales.  

The SWCC Monitoring Committee adopted a series of principles to guide monitoring: 
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 Validity and Reliability– To the extent practicable, the measurements taken during monitoring 

activities within the SW Crown will adhere to established protocols of experimental design, 

measurement accuracy, and analytical rigor established by the standards of science within each 

disciplinary area. Monitoring based on repeatable procedures resulting in quantitative data 

increases the strength and learning of the monitoring program. However, in some instances an 

experimental approach may be infeasible and an observational approach may be required.  

 Replication and learning design – Treatments will be replicated within and across ecological sites 

to facilitate greater learning about treatment effects.  Untreated control sites will be an 

important component of monitoring and the evaluation of treatment effectiveness, and pre-

treatment (or baseline) data will be collected on all monitoring projects. 

 Geospatial identification – Monitoring data will be spatially referenced for specific on-the-

ground actions, and where feasible, those measured sites will be permanently marked for future 

sampling.  

 Integration of monitoring and treatment design – Long-term monitoring will be a consideration 

during the planning of restoration treatments. FLRA stresses adaptive management as a vital 

part of assessing projects at the local and landscape scales.  Moreover, monitoring builds trust 

among the collaborative group and the public. 

 Transparency – All data collected from CFLRP actions will be made publically available. The 

justification of future actions depends on open review and analysis by all interested parties.  

 Integration – Data collection will be incorporated into Forest Service corporate databases, 

where possible, and made available to support resource management on adjacent non-Forest 

Service lands. 

Adaptive Management 

“Monitoring is thus the cornerstone of adaptive management; without monitoring we cannot learn and 

cannot adapt.” Noss and Cooperrider (1994, p. 300). 

The CFLR requires the use of “best available science and scientific application tools in ecological 

restoration strategies.” The field of forest restoration is still relatively new and there are many 

unknowns about the effects of forest restoration activities, especially when trying to restore altered 

forests to more natural conditions. If outcomes of management actions were certain, there would be no 

need to continue to monitor or expect changes in management results.  

The SWCC proposal made it clear that monitoring would  

“be used in an adaptive management framework to ensure that forest restoration treatments 

meet ecological, social, and economic objectives.”(Proposed Treatment, p. 4); and  

“Specifically, statistically reliable information about ecosystem responses to specific 

management actions across the landscape will be used to inform subsequent choices about 

management actions at regular intervals” (Ecological Context, p. 3).  
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The results of the monitoring program will be used within an adaptive management framework (Figure 

3) to inform the planning and implementation of future management activities. However, monitoring 

results can also be used to revise goals and objectives, to adjust conceptual models and predictions 

about the systems in which management actions occur, or even to reassess the way in which a problem 

is framed. Adaptive management is often most efficient within an experimental approach where 

multiple treatment types are implemented simultaneously. However, observational approaches can also 

lead to direct management adjustments. Ideally, quantitative trigger points would be used to make 

recommendations regarding whether adjustments to management are needed. However, sufficient 

information about a system may not be available to set such quantitative triggers.  

The SWCC Monitoring Committee has spent considerable time attempting to be as explicit as possible 

about how monitoring data will be used by forest managers and decision makers. Leads of potential 

monitoring projects were asked to answer several questions to make explicit how their results could be 

used: 

1) What will the monitoring results be used for: 

 to reassess the problem? 

 to revise goals/objectives? 

 to refine or re-evaluate system models? 

 to refine actions:  

 To adjust where or when a management action occurs (planning adjustment), or 

 To adjust how an action is conducted (method adjustment), or 

 To focus or adjust future monitoring? 

2) At what spatial scale will the results apply? 

3) When do you expect results to provide feedback? 

It became apparent to the SWCC that a forum for presenting monitoring results and discussing 

recommendations with managers would be necessary. Consequently, the first annual monitoring 

workshop will be held in late 2012 to present initial monitoring results to SW Crown managers. Most 

monitoring projects will take several years before sufficient data are collected, pre- and post-treatment, 

to draw any conclusions or make recommendations. However, continual feedback between 

investigators and managers will help ensure that monitoring projects will be able to answer the 

appropriate questions. The monitoring program itself will be evaluated annually to ensure the correct 

questions are being asked and the correct methods are being employed.   
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Figure 3. The cycle of how monitoring informs management. 

Current inventory, monitoring, and assessment work within the Forest Service 

Forest Service line officers make decisions based on multiple inputs including the best available scientific 

data, social, economic, and ecological factors. The agency has experienced staff at all levels which 

inform line-officers on the status and responses of key resource variables during the planning and 

implementation of management activities. These resource specialists are experts in their fields and 

incorporate current scientific findings and local knowledge into their responsibilities. The interactions 

and efforts through the SWCC multi-party monitoring will greatly augment and enhance existing Forest 

Service inventory, monitoring, and assessment efforts. Having 10% of CFLR funding dedicated to 

monitoring restoration projects is unprecedented for the three Forests that make up the SW Crown.  

The National Forest Service’s policies regarding inventory, monitoring and assessment, all inter-related 

and integral elements of adaptive management, were widely scattered until 2009 when all direction was 

consolidated into a single location, FSM Chapter 1940.  Reviewing this handbook direction is relevant 

because it guides how the three Forest Supervisors and their staff approach the multi-party monitoring 

efforts within the SW Crown.   

The national objectives for managing inventory, monitoring, and assessment activities are to: 



SWCC Long-Term Monitoring Plan 2012 

 

15  

 

1. Provide the information necessary for achieving the agency’s mission, goals, objectives, and 

business needs that fulfills information quality guidelines for objectivity, utility, and 

integrity; and 

2. Support an adaptive land management process that includes social, economic, and 

ecological evaluations. 

3. Obtain order, consistency, and efficiency across the agency. 

The national policy states that inventory, monitoring, and assessment activities shall: 

1. Be coordinated through a national integrated program planning process that addresses 

information needs related to all Agency business requirements; 

2. Use a standards-based approach and framework1  for information management and related 

business operations; and 

3. Foster and realize opportunities for collaboration, cooperation, and coordination across 

Forest Service deputy area programs and with agency partners, including the public; local, 

state, and other federal agencies; and non-governmental organizations. 

Forest Land and Resource Management Plans (Forest Plans) provide long-range management direction 

for each National Forest (available on the Forests’ web site). Forest Plans provide guidance for balancing 

the physical, biological and social components of forest management in the form of goals, objectives, 

standards and guidelines. The Lolo, Helena, and Flathead Forest Plans were individually approved by the 

Regional Forester in 1986. The monitoring requirements in the three Forest Plans still provide the basic 

framework for monitoring today. There are over 50 specific monitoring elements in each of the Forest 

Plans and they are not the same from one Forest to the next. The actual monitoring techniques have 

evolved and improved over time to provide a more realistic, accurate and efficient monitoring package 

to evaluate the effects of management.  

Implementation monitoring occurs each year to ensure treatments are conducted as planned and 

according to contract specifications. Forest Service implementation monitoring determines if the action 

did what the Forest Plan said the agency was going to do. Effectiveness monitoring determines if the 

management actions were effective in meeting the Forest Plan standards, goals, and objectives. 

Validation monitoring assesses whether the goals and objectives set by the Forest Plans are valid. Each 

Forest periodically publishes monitoring reports which are available on the Forests’ web sites.  

There will be changes in monitoring when the Forest Plans are revised for the three National Forests in 

the SW Crown. A National Monitoring and Evaluation Framework and the new Planning Rule provide a 

                                                           
1
Standards-based approach and information management framework is defined as “an administrative structure for 

managing inventory, monitoring, and assessment information based upon explicit standards of performance and 
operation, explicitly standardized tools, and clear standards of success. Such a framework could include a 
transparent Quality Assurance System, a basic Information Needs Assessment process, an explicit National 
Protocol Governance System, or an Agency-wide Monitoring and Evaluation Framework that specifies agency 
priorities. It also could include Technology Transfer and Knowledge Transfer processes that facilitate leveraging 
work for multiple purposes.” 
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more cohesive monitoring approach that will be useful and relevant across all forests and grasslands 

agency-wide and provide for the consistency called for in the current policies.   

Inventory and monitoring needs for each individual management project vary from project to project 

and are determined by the Line Officer and interdisciplinary team.  Any monitoring required for a 

particular project is described in Chapter 2 of the Environmental Assessment or Environmental Impact 

Statement.   

Inventory and monitoring protocols for some resources are currently standardized across Region 1 of 

the Forest Service. A few examples include, but are not limited to, soil sampling, northern goshawk 

inventory and monitoring, PACFISH/INFISH effectiveness monitoring, common stand exams, and forest 

inventory and analysis plots. Other efforts are not yet standardized. The Forest Service also has 

partnerships with state agencies to help monitor fish, wildlife, and weed populations. 

The Research and Development (R&D) arm of the Forest Service works at the forefront of science to 

improve the health and use of our Nation’s forests and grasslands. Over 500 Forest Service R&D 

scientists work in a range of biological, physical, and social science fields to promote sustainable 

management across all 50 states and US territories. The work has a steady focus on informing policy and 

land‐management decisions and involves a range of partners including other agencies, academia, 

nonprofit groups, and industry.  The SW Crown is within the area studied by the Rocky Mountain 

Research Station.  Additionally, Missoula, Montana is home to the Aldo Leopold Wilderness Research 

Institute, the Missoula Fire Sciences Lab, and the Missoula Forestry Science Lab. These institutions, their 

research and publications have informed and continue to inform all aspects of management on the 

Helena, Flathead, and Lolo National Forests. 

Monitoring Program Coordination 

Monitoring Committee 

The SWCC Monitoring Committee was established by the SWCC Collaborative and is an open, voluntary 

group, comprised of experts in a range of subjects. Its members include agency personnel, university 

faculty, industry and NGO staff, and community members. The Monitoring Committee makes 

recommendations to the Collaborative on potential monitoring actions which may then be forwarded to 

the appropriate Forest Supervisor. The Forest Service makes the final decisions on the allocation of 

financial resources and maintains full responsibility for completing projects based on agency work in 

combination with contracting and grants/agreements procedures. The process used to develop SWCC 

input regarding monitoring priorities and operations is based on a close relationship between Forest 

Service line officers, National Forest staff, the Monitoring Committee, and the Collaborative. District 

Rangers and staff from the respective Ranger Districts within the SWCC landscape, the three National 

Forests and the Regional Office have been instrumental, active members of the Monitoring Committee. 

It has been the practice and will continue to be the intention of the Monitoring Committee to work in 

conjunction with technical counterparts within the Forest Service to develop monitoring projects, 

measurement protocols, and monitoring responsibilities.  
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Procedures for the operation of the Monitoring Committee are guided by a Committee Charter, 

developed jointly by committee participants and approved by the Collaborative. The Charter identifies 

the goals of the Committee, its rules for committee membership and responsibilities, record keeping, 

committee leadership, and decision-making. Monthly monitoring meetings are open to the public, and, 

between meetings, tasks are completed by designated working groups. Notes from these meetings are 

posted to the SWCC webpage (www.swcrown.org). The members of the Monitoring Committee have 

agreed to a conflict of interest policy that recognizes that resource allocations for the work to be 

conducted will be based on open, competitive processes that seek the best possible value to the 

government with the highest potential of success. 

The committee is chaired by a non-agency participant and is organized by a full-time Monitoring 

Coordinator. The Monitoring Committee and the Collaborative identified the need to assign 

responsibility for the organization, reporting, data assembly, and maintenance of data integrity to a 

designated staff person, hired specifically to coordinate monitoring activities. The Monitoring 

Coordinator position was established within the Montana Forest and Conservation Experiment Station 

(MFCES) at the University of Montana’s College of Forestry and Conservation and is supported from 

financial resources from both MFCES and the CFLR project. This staff position is supervised by the 

Director of the MFCES and duties are assigned by the Monitoring Committee.  

The Monitoring Committee is subdivided into five working groups to better align their operations to the 

major goal areas within the CFLRP proposal and to allow more practical allocation of operational 

responsibilities for designing and conducting monitoring activities. Each of these groups meets 

independently to address tasks assigned by the Monitoring Committee. The five working groups are: 

 Vegetation/Weeds/Fuels Working Group 

 Social/Economic Working Group 

 Wildlife Working Group 

 Aquatics Working Group 

 Data Management Working Group 

Multi-party monitoring and public engagement 

The FLRA specifically requires a multi-party monitoring program for each CFLRP project. The benefits of 

a multi-party approach are to 1) leverage the expertise and capacity of resources outside the Forest 

Service, 2) provide an unbiased evaluation of forest restoration treatments, and 3) to provide 

educational experiences on forest restoration for local citizens. The SWCC benefits not only from the 

personnel at the Forest Service’s District and National Forest offices, but from several other local Forest 

Service offices located in Missoula (Table 2). The SWCC Monitoring Committee is also very fortunate to 

have multiple partners that bring significant expertise on forest restoration to the program (Table 2). 

The involvement of these various groups will leverage Forest Service resources with additional 

monitoring knowledge, data, manpower, and matching funds required by CFLRP. They will also ensure a 

fair assessment of restoration success. 

Table 2. Monitoring Committee participating partners. 

http://www.swcrown.org/
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US Forest Service 

Lincoln, Swan Lake, and Seeley Lake Ranger Districts 

Helena, Flathead, and Lolo National Forests 

Region 1 Regional Office 

Rocky Mountain Research Station 

Missoula Fire Sciences Laboratory 

National Forest Foundation 

University of Montana 

College of Forestry and Conservation  

National Center for Landscape Fire Analysis 

Bureau of Business and Economic Research 

Flathead Lake Biological Station 

NGOs 

The Wilderness Society  

The Nature Conservancy 

Wildlands CPR 

Rocky Mountain Elk Foundation 

Ecosystem Management Research Institute 

Place-based organizations 

The Blackfoot Challenge 

Northwest Connections 

Swan Ecosystem Center 

Clearwater Resource Council 

Other federal, state, and local agencies 

Montana Department of Natural Resources and Conservation 

Missoula County Office of Rural Initiatives 

Montana Department of Fish Wildlife and Parks 

 

The SWCC proposal also recognizes the significance of public learning via involvement in monitoring 

activities, such that throughout the monitoring process efforts will be made to engage students and 

local residents in “citizen science” opportunities where data collection can encourage greater 

understanding of dynamic social and ecological conditions and the implications of forest restoration 

treatments. The SWCC has identified public learning about natural resource management as a parallel 

goal to understanding treatment effectiveness throughout the monitoring program.  Each working group 

will explore opportunities within its data collection protocols to involve citizens and students from local 

schools to participate in field-based activities to contribute to the monitoring program.  The 

incorporation of “citizen scientist” volunteers will not be possible across all data collection efforts, but 

there are a variety of straightforward measurement tasks where volunteers with adequate training can 

take reliable measures. Professional supervision of crews or volunteer groups will be part of all citizen 

science activities. The determination of the role of volunteers in each monitoring project will be the 
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responsibility of the working groups within the Monitoring Committee. The building of relationships 

with school teachers, university faculty, and leaders of other non-governmental partner organizations to 

contribute to monitoring activities are the responsibility of the Monitoring Coordinator.  

Reporting of results 

Communication about the work of the Monitoring Committee follows several channels, including direct 

monthly reporting to the Collaborative. The Coordinator works with the managers of the SWCC 

webpage and links to the monitoring data and summaries will be publically available. In addition, the 

Monitoring Committee will take part in public educational events, to provide opportunity for citizen 

commentary, deliberation, and learning regarding the effectiveness of forest treatments and 

monitoring. Forest Service and CFLRP staff will offer participants a description of monitoring activities, 

results, and upcoming plans to allow feedback and open review of the monitoring program.  

Annual and periodic reporting 

As discussed above (see Adaptive Management), the Monitoring Committee will hold a workshop in 

2012 to present initial monitoring results to SWCC managers and resource specialists within the Forest 

Service. This annual workshop will be designed to both provide Forest Service planners and managers 

some initial monitoring results but also to provide investigators feedback on the questions and methods 

of the monitoring projects. If the workshop is viewed as a successful way to provide feedback, it will 

become an annual event. 

Reporting requirements under CFLRP include an annual report, and more extensive five-,ten-, and 15-

year reports. Individual monitoring projects will be required to provide annual written reports to the 

Monitoring Committee by October 30 each year so the monitoring work can be summarized in the 

annual report. In addition, a more public-friendly annual SWCC update will be developed and made 

available on the SWCC webpage. The five-, ten-, and 15-year reports will also include more complete 

analyses of the monitoring efforts across the entire CFLRP period. SWCC CFLRP progress will also be 

presented at public events (described above) and monitoring project leads will be encouraged to 

present results at scientific conferences. 

In conjunction with representatives from each of the original ten CFLRP projects, a set of national 

monitoring indicators were developed to provide a consistent measure of progress across all CFLR 

projects. The criteria used to develop the indicators were that they be: 1) simple, 2) affordable, 3) 

responsive to the CFLRA, 4) supported by existing data, and 5) sensitive to minimizing additional 

reporting requirements. The indicators focus on progress within four subjects: leveraged funds, 

ecological, jobs/economic, and fire costs. Leveraged funds are the sum of the total non-CFLRP resources 

invested in forest restoration in the SW Crown annually and will be reported in each CFLRP Annual 

Report. The ecological indicator measures a combination of fire regime restoration, fish and wildlife 

habitat condition, watershed condition, and non-native invasive species severity and will be reported in 

the 5-,10-, and 15-year reports. Jobs created and their economic impacts are reported in each Annual 

Report and will be modeled using the Treatments for Restoration Economic Analysis Tool (TREAT) which 

is briefly described below under Objective D1. Changes in fire costs will be modeled using the Wildland 
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Fire Management Risk and Cost Analysis Tools Package (R-CAT) which is described in more detail under 

Objective D4 and will be reported on periodically. 

Monitoring Network 

In conjunction with monitoring leads from other CFLR projects, and the National Forest Foundation, the 

SWCC Monitoring Coordinator has helped developed a monitoring network to share monitoring ideas 

and lessons learned across all CFLR projects. The network holds periodic webinars on specific monitoring 

topics and maintains a website for document sharing and discussions among CFLR participants. Another 

desire for the network is to potentially identify some consistent monitoring methods that can be used 

across multiple projects to tell a larger story. The network has started to spur new ideas and build 

relationships across the country. 

Data management and access 
The Monitoring Committee determined that the integration of data and the archiving of information 

over the long-term would require a stable, independent institutional home to sustain quality control, 

public accessibility, and analytical support. The University of Montana’s College of Forestry and 

Conservation (College) has agreed to house data and allow electronic access to the SWCC webpage. The 

College will provide, as part of the financial matching contributions to the SWCC CFLRP, the storage 

capacity, data security, and technical support to manage data systems. The Data Management Working 

Group is partnering with the Great Northern Landscape Conservation Cooperative to provide free 

cataloguing and exporting capabilities of monitoring data to the SWCC webpage. The committee plans 

to have the program running and ready to post data from efforts funded in FY 2011 as it becomes 

available. Monitoring data that has been collected in a manner consistent with protocols of the Forest 

Service corporate databases will also be entered into those databases and in some cases supplied to 

their webpages.  

Layout of Plan 
The Long-term Monitoring Plan describes the broader monitoring approach designed to address the full 

range of goals identified within the SWCC proposal. Monitoring will be conducted over the ten-year life 

of the CFLR program, and as indicated in the FLRA, an additional five years after program completion.  

For this Plan, the Monitoring Committee developed descriptions of monitoring priorities for the SWCC 

based on five major topic areas: 1) fire and hazardous fuels management in the wildland-urban interface 

(WUI), 2) terrestrial vegetation and wildlife maintenance and restoration, 3) aquatic resources and 

watershed restoration, 4) economic conditions, and 5) social conditions. These topics correspond with 

the organization of the SWCC Monitoring Committee working groups and the structure of the 

Monitoring Plan is based on these five topics. For each of the topic areas, a set of objectives statements 

were identified based on goals within the FLRA, objectives identified in the SWCC proposal, and 

proposed treatments to be conducted under CFLRP. These objectives were then discussed within the 

working groups and potential projects identified. For FY 2012 funds, each project was asked to answer a 

set of criteria which are the subheadings under each objective in the plan and include: 
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1. Collaborators 

2. Long-term plan objectives which pertain to this proposal 

3. Types of treatments to be monitored 

4. Introduction (why is it important?) 

5. Questions to be addressed 

6. Integration with other monitoring projects 

7. Indicators and metrics 

8. Sampling design  

9. Methods for data collection  

10. Methods for data analysis 

11. Who could do the monitoring 

12. Deliverables/Applications 

13. Adaptive management (how will the data be used?) 

14. Annual and total budget estimates 

The Monitoring Committee then reviewed the draft proposals from each working group and ranked 

them. This initial ranking was forwarded to the SWCC Executive Committee for feedback. This feedback 

was then taken back to the Monitoring Committee and a final monitoring package of projects was 

developed and recommended to the SWCC for consideration. The SWCC then made their 

recommendation to the Forest Supervisors who approved the package of projects. Funds were allocated 

via cost share partnership agreements and all projects provided a minimum of 20% matching funds. 

Incorporation of FY 2010 and FY 2011 projects 

Since the CFLRP funding arrived with the expectation of demonstrating early results from project level 

monitoring, some initial projects were started prior to a long-term plan or process being developed. The 

initial projects funded with FY 2010 and FY 2011 funds have been incorporated into the long-term plan. 

In February 2011 the Monitoring Committee recommended to the Collaborative a set of three 

monitoring activities and an associated general budget for FY 2010 funding, to be implemented in the 

summer of 2011. These projects were focused on weed treatments and socioeconomic baseline data 

collection. The descriptions of the projects are under appendices B6 and D1. 

In 2011, $319,700 (10% of FY2011 CFLR funds) was obligated toward monitoring projects. The selection 

process was similar as for FY 2012 and included the development of a request for proposals (RFP) that 

was open to any potential partners both inside and outside the Collaborative. The proposals were 

evaluated and ranked by the Monitoring Committee based on several criteria, including their response 

to CFLR objectives, rigor and appropriateness of methods, ability to include citizen scientists, budget 

estimate, and potential for providing matching funds. The Monitoring Committee recommendations 

were then forwarded to the SWCC Executive Committee and then to the full SWCC for review. The 

SWCC then provided consensus input to the Lolo National Forest Supervisor who made final approval 

decisions on the final monitoring projects (Table 3). Funds were allocated via cost share partnership 

agreements and all projects provided a minimum of 20% matching funds. 
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Table 3. Monitoring projects approved for FY 2011 CFLR funds. The Forest Service was partner on all 

projects. 

Project Partner Appendix 

Monitoring Coordinator University Montana See Monitoring Program 
Coordination above 

Socioeconomics 

Fire management options and costs University Montana and 
Swan Ecosystem Center 

D4 

Social issues in the SW Crown University Montana E1 

Vegetation and Fuels 

Old-growth and fuels monitoring Northwest Connections A1 

Integrated restoration and fuels 
treatment effectiveness monitoring 

University Montana B1 

Herbicide treatment monitoring University Montana B6 

Wildlife 

Development of habitat models for 
wildlife responses to forest treatments 

Ecosystem Management 
Research Institute 

B8 

Multi-species carnivore baseline 
inventory 

Northwest Connections B9 

Aquatics 

Cutthroat genetics monitoring Flathead Biological Station C5 

NETMAP demonstration and evaluation Clearwater Resource Council C2 
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SWCC Monitoring Program 2010-2024 

A.  Fire and hazardous fuels management in the wildland-urban interface 

(WUI) 

Objective A1: Reduce the risk of wildfire damage within the WUI by reducing hazardous 

fuels  

FLRA: Sec. 4003 (c)(1)(E) “carry out any forest restoration treatments that reduce hazardous fuels 
by (i) focusing on small diameter trees, thinning, strategic fuel breaks, and fire use to modify fire 
behavior, as measured by the projected reduction of uncharacteristically severe wildfire effects 
for the forest type (such as adverse soil impacts, tree mortality or other impacts); and (ii) 
maximizing the retention of large trees, as appropriate for the forest type, to the extent that the 
trees promote fire-resilient stands” 

SWCC Proposal: Proposed Treatment (p. 2) “Within the WUI, reduce the risk of wildfire by 
removing fuels, especially small-diameter trees, while maintaining forest structure to protect 
ecosystem components”   

Monitoring projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Fuels Reduction 
Treatment 
Effectiveness 
Monitoring 

Renate 
Bush 

Are fuel objectives met at the stand level 
on treatments in the WUI? 
How does fire behavior change 
immediately post-treatment and how is it 
expected to behave over time within the 
stand?   
What are the changes to fire behavior over 
time at the project area and the landscape 
level? 

Thinning and 
prescribed 
fire 

A1 

Integrated sampling 
of forest structure & 
composition, fuels, 
large trees and 
noxious weeds to 
assess efficacy and 
ecological effects of 
forest restoration 
treatments 

Andrew 
Larson 

What are the effects of different treatment 
types on live tree structure? 
Do restoration treatments promote 
recruitment of fire-tolerant tree species 
(e.g. ponderosa pine and western larch)? 
Do restoration treatments alter the 
abundance of standing and down large 
diameter dead woody debris? 
Do treatments alter canopy and surface 
fuel distribution and amount? 

Thinning and 
prescribed 
fire 

B1 

B. Terrestrial vegetation and wildlife maintenance and restoration 

Objective B1: Restore forest processes: reintroduce low-severity and mixed severity fire 

regimes 

FLRA: Sec. 4003 (c)(1)” be based on a landscape restoration strategy that—(D) fully maintains, or 
contributes toward the restoration of, the structure and composition of old growth stands 
according to the pre-fire suppression old growth conditions characteristic of the forest type, 
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taking into account the contribution of the stand to landscape fire adaptation and watershed 
health and retaining the large trees contributing to old growth structure;”Sec. 4003 (c)(3) 
“describe plans to--(A) reduce the risk of uncharacteristic wildfire, including through the use of 
fire for ecological restoration and maintenance and reestablishing natural fire regimes, where 
appropriate;” Sec. 4003 (c)(3)(E) “carry out any forest restoration treatments that reduce 
hazardous fuels by--(i) focusing on small diameter trees, thinning, strategic fuel breaks, and fire 
use to modify fire behavior, as measured by the projected reduction of uncharacteristically severe 
wildfire effects for the forest type (such as adverse soil impacts, tree mortality or other impacts);” 

SWCC Proposal: Proposed Treatment (p. 2) “Outside the WUI, restore forest structure processes 
and resiliency, promote diversity, establish a mosaic pattern consistent with the mixed-severity 
fire regime that mimics historical and native landscape conditions, maximize retention of large 
trees, reintroduce low-severity and low-intensity fire on sites that historically burned in this 
manner to establish open stands consistent with historical conditions, and remove unnecessary 
roads;”  Proposed Treatment (p. 4) “The following indicators of treatment efficacy will initially be 
monitored: soil movement, water quality and stream flows, and soil productivity.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Integrated 
sampling of forest 
structure & 
composition, fuels, 
large trees and 
noxious weeds to 
assess efficacy and 
ecological effects 
of forest 
restoration 
treatments 

Andrew 
Larson 

What are the effects of different treatment 
types on live tree structure? 
Do restoration treatments promote 
recruitment of fire-tolerant tree species 
(e.g. ponderosa pine and western larch)? 
Do restoration treatments alter the 
abundance of standing and down large 
diameter dead woody debris? 
Do treatments alter canopy and surface 
fuel distribution and amount? 
What are the effects of different 
treatments types on nonnative invasive 
plant abundance? 
What are the effects of different 
treatments types on abundance of key 
native plants? 
How do the treatments influence overall 
vegetation community composition in 
terms of species and functional groups? 

Thinning 
and 
prescribed 
fire 

B1 

Forest soil 
sampling 

David Marr What are the effects of project level 
treatments on soil disturbance/soil 
function/soil productivity? 
How quickly do project level treatment 
effects on soil disturbance dissipate and 
what is the rate of change and the trend in 
soil disturbance in 10 years post 
treatment?  

Thinning 
and 
prescribed 
fire 

B2 

Fire modeling to LaWen What are the changes to fire behavior over Thinning B3 
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assess the efficacy 
of reducing 
hazardous fuels 
and reintroduce 
low severity and 
mixed severity fire 
regimes   
 

Hollingsworth time at the project area and the landscape 
level? 
How have fuel treatments changed fire 
type?   
Has the extent of low-severity and mixed 
severity fires increased post treatments?   
Has the extent of high-severity fires 
decreased?   
How has fire probability been modified 
across the landscape? 
How have fuels treatment modified the 
composition of fire types across the 
landscape? 

and 
prescribed 
fire 

 

Objective B2: Restore forest processes: establish a mosaic pattern consistent with low- and 

mixed-severity fire regimes 

FLRA: Sec. 4003 (c)(1)” be based on a landscape restoration strategy that—(D) fully maintains, or 
contributes toward the restoration of, the structure and composition of old growth stands 
according to the pre-fire suppression old growth conditions characteristic of the forest type, 
taking into account the contribution of the stand to landscape fire adaptation and watershed 
health and retaining the large trees contributing to old growth structure;” (c)(3) “describe plans 
to--(A) reduce the risk of uncharacteristic wildfire, including through the use of fire for ecological 
restoration and maintenance and reestablishing natural fire regimes, where appropriate;” 

SWCC Proposal: Proposed Treatment (p. 2) “Outside the WUI, restore forest structure processes 
and resiliency, promote diversity, establish a mosaic pattern consistent with the mixed-severity 
fire regime that mimics historical and native landscape conditions, maximize retention of large 
trees, reintroduce low-severity and low-intensity fire on sites that historically burned in this 
manner to establish open stands consistent with historical conditions, and remove unnecessary 
roads;” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Integrated sampling 
of forest structure 
& composition, 
fuels, large trees 
and noxious weeds 
to assess efficacy 
and ecological 
effects of forest 
restoration 
treatments 

Andrew 
Larson 

What are the effects of different treatments 
on within-stand spatial heterogeneity? 
What are the effects of different treatments 
on global tree patterns (i.e., average pattern 
at the treatment unit scale)? 
Do different treatments create different 
patterns of tree removal and mortality overall 
and in relation to leave trees? 
Do spatial relationships between leave trees 
and post-treatment tree regeneration depend 
on treatment type or ecological site type? 

Thinning 
and 
prescribed 
fire 

B1 
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Objective B3: Restore forest processes: maximize retention of large trees 

FLRA: Sec. 4003 (c)(1)” be based on a landscape restoration strategy that—(D) fully maintains, or 
contributes toward the restoration of, the structure and composition of old growth stands 
according to the pre-fire suppression old growth conditions characteristic of the forest type, 
taking into account the contribution of the stand to landscape fire adaptation and watershed 
health and retaining the large trees contributing to old growth structure;” (c)(3) “describe plans 
to--(A) reduce the risk of uncharacteristic wildfire, including through the use of fire for ecological 
restoration and maintenance and reestablishing natural fire regimes, where appropriate;” 

SWCC Proposal: Proposed Treatment (p. 2) “Outside the WUI, restore forest structure processes 
and resiliency, promote diversity, establish a mosaic pattern consistent with the mixed-severity 
fire regime that mimics historical and native landscape conditions, maximize retention of large 
trees, reintroduce low-severity and low-intensity fire on sites that historically burned in this 
manner to establish open stands consistent with historical conditions, and remove unnecessary 
roads;” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Integrated sampling 
of forest structure 
& composition, 
fuels, large trees 
and noxious weeds 
to assess efficacy 
and ecological 
effects of forest 
restoration 
treatments 

Andrew 
Larson 

Do mortality rates of large diameter trees 
differ among treatment types and untreated 
controls? 
Do large diameter tree mortality agents (e.g., 
bark beetles, wind throw) of mortality differ 
among treatment types and untreated 
controls? 
In prescribed fire treatments, how long does 
the expected post-treatment increase in large 
diameter tree mortality rates last?  Does the 
magnitude of post-treatment increases in 
mortality rates differ among treatment types 
and ecological sites? 
Do treatments affect the species composition 
of trees available to recruit into large-tree size 
classes, or their rate of recruitment? 

Thinning 
and 
prescribed 
fire 

B1 

 

Objective B4: Manage roads and trails to improve wildlife habitat quality while retaining 

desired public use/recreation and resource management access 

FLRA: Sec. 4003 “(c) a collaborative forest landscape restoration proposal shall--(3) describe plans 
to--(B) improve fish and wildlife habitat, including for endangered, threatened, and sensitive 
species; (C) maintain or improve water quality and watershed function; (D) prevent, remediate, or 
control invasions of exotic species; (E) maintain, decommission, and rehabilitate roads and 
trails;” 

Proposal: Proposed Treatment (p. 2) “Maintain or restore retained forest roads to protect water 
quality by reducing or preventing sedimentation into lakes and streams. Employ Best 
Management Practices (BMPs) techniques to prevent or reduce sedimentation to lakes and 
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streams. Maintain access for fire management and suppression, recreation, and other 
administrative needs;”  Ecological Context (p. 2) “Unnecessary roads on NFS lands will be 
decommissioned, especially when in close proximity to streams…Retained roads will be improved 
to reduce sediment delivery.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Impact of road 
removal on 
wildlife habitat, 
vegetation, and 
soil 

Adam 
Switalski 

How are weeds and wildlife habitat 
influenced by decommissioning roads? 
Does type of road treatment influence 
weed infestation? 
Do temporary roads influence weed 
infestation or wildlife habitat - before, 
during, and after use? 
How are wildlife foods and hiding cover 
impacted by different road treatments?  
What is the rate of vegetation 
development and what species are 
successful with the different road 
treatments? 
Are soils restored on temporary and 
decommissioned roads as measured by 
the rate of forest floor development 
under different road treatments? 

Open roads, 
temporary roads, 
decommissioned 
roads 

B4 

Effectiveness of 
seed mixes and of 
restoring soil 
processes and 
function during 
rehabilitation 
projects 

Karen 
Stockmann 

What seeded species are germinating on 
the rehabilitated sites? 
What is the survival of the germinated 
seed, what species are persisting through 
time? 
What is the recommended, cost effective 
seed mix for low to mid elevation, 
moisture stressed sites within the SWCC? 
What are the recommended site 
preparation techniques to ensure sowed 
seed germination and survival? 
Are rehabilitation techniques successful 
at rehabilitating soil processes and 
functions; if so which processes and 
functions? 
What is the projected timeline for 
restoring soil process and function, with 
and without rehabilitation expenditures? 
What soil rehabilitation monitoring 
techniques are cost effective yet 
sensitive enough to evaluate the 
question of rehabilitation effectiveness? 

Rehabilitation of 
hillslopes, 
recreation, road 
decommissioning, 
mining areas, 
landings, skid 
trails, seeding or 
planting, 
mulching, or re-
contouring road 
prisms 

B10 

Cost effectiveness Joe How does effectiveness of road Best F1 
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monitoring of 
road treatments 
in achieving 
ecological 
objectives 

Kerkvliet treatments in achieving wildlife use 
objectives vary with the costs of the 
treatments? 
How does effectiveness of road 
treatments in reducing invasive weeds 
vary with the costs of the treatments? 
How does the effectiveness of road 
treatments in achieving aquatic 
objectives vary with the costs of 
treatments? 

management 
practices applied 
to forest roads 
and, to the 
degree possible, 
the full spectrum 
of forest road 
decommissioning, 
from simple 
closures, road 
ripping, road 
storage (including 
culvert removal) 
and obliteration.   

 

Objective B5: Maintain biodiversity of native/desirable terrestrial plants and wildlife  

FLRA: Sec. 4001(4) “demonstrates the degree to which--(A) various ecological restoration 
techniques-- (i) achieve ecological and watershed health objectives;”  

Sec. 4003 “(c) a collaborative forest landscape restoration proposal shall--(3) describe plans to (B) 
improve fish and wildlife habitat, including for endangered, threatened, and sensitive species; (D) 
prevent, remediate, or control invasions of exotic species;. 

SWCC Proposal: (p. 2) “The goals are to restore forest and aquatic ecosystem function, to improve 
landscape-level biodiversity,” (p. 4) “Fish and wildlife habitats will support the full complement of 
native species and also provide for linkages that connect to other important areas outside the SW 
Crown.” (p. 4) “The following indicators of treatment efficacy will initially be monitored: 
biodiversity – plant (nonnative, invasive species), terrestrial animal (land bird), and aquatic animal 
(fish) indicators.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Efficacy and 
Ecological Effects of 
Treatments to 
Restore Whitebark 
Pine  

Amanda 
Milburn 

Do restoration treatments affect rates of 
growth or cone production in whitebark pine; 
if so, do responses vary by tree size or 
competitive environment? 
What are the effects of treatments on stand 
composition and structure? 
Do restoration treatments have higher rates 
of natural recruitment or abundance of 
understory plants that have been identified as 
important facilitators or inhibitors or natural 
recruitment? 
Are there unintended consequences of 
treatments including increased rates of 
mortality, frequency, or severity of beetle 
attacks, and incidence of white pine blister 

Outplanting, 
thinning, 
and 
prescribed 
fire 

B5 
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rust? 
What is the rate of survival of outplanted 
seedlings; do rates vary by microsite, 
numbers of seedlings per planting site, family 
of origin, or pre-planting mycorrhizal 
inoculation? 

Integrated sampling 
of forest structure 
& composition, 
fuels, large trees 
and noxious weeds 
to assess efficacy 
and ecological 
effects of forest 
restoration 
treatments 

Andrew 
Larson 

What are the effects of different treatments 
types on abundance of key native plants? 
How do the treatments influence overall 
vegetation community composition in terms 
of species and functional groups? 

Thinning 
and 
prescribed 
fire 

B1 

Effects of Herbicide 
Treatments on 
Native Plants and 
Soils   

Cara 
Nelson 

What are the effects of herbicide treatments 
on non-target understory plant communities? 
What are the effects of herbicide treatments 
on understory plant communities? 
How do herbicide treatments affect fitness of 
desired native plants? 
What is the temporal duration of herbicide 
effects and are there optimal spray intervals 
for conserving desired native plants? 
How does the soil nutrient status change after 
herbicide treatment? 
Is the composition of soil fungal and bacterial 
communities impacted by invasive plant 
abundance? 

Aerial and 
roadside 
herbicide 
applications 

B6 

Ecological effects 
monitoring of 
forest bird 
communities 

 Do changes from forest treatments have the 
expected, and desired, results on forest bird 
communities? 

Mechanical 
thinning, 
prescribed 
fire 

B7 

 

Objective B6: Prevent, remediate, or control invasions of exotic terrestrial species 

FLRA: Sec. 4003 (c)(3)(D) “prevent, remediate, or control invasions of exotic species;” 

SWCC Proposal: “Other major restoration goals include the control of invasive weeds,” (p. 3).  
“The following indicators of treatment efficacy will initially be monitored: Biodiversity – plant 
(nonnative, invasive species),” (p. 4) 

Monitoring projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Effects of 
Herbicide 

Cara 
Nelson 

Was the abundance of target invasive 
plants (e.g., knapweed) significantly 

Aerial and 
roadside 

B6 
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Treatments on 
Native Plants and 
Soils 

reduced in response to herbicide 
treatment?  
Is there secondary invasion by other 
weeds after treatments?  
Does aerial spraying affect establishment 
of native seeded species? 
What are the effects of herbicide 
treatments on non-target understory 
plant communities? 
What are the effects of herbicide 
treatments on understory plant 
communities? 
How do herbicide treatments affect 
fitness of desired native plants? 
What is the temporal duration of 
herbicide effects and are there optimal 
spray intervals for conserving desired 
native plants? 
How does the soil nutrient status change 
after herbicide treatment? 
Is the composition of soil fungal and 
bacterial communities impacted by 
invasive plant abundance? 

herbicide 
applications 

Integrated 
sampling of forest 
structure & 
composition, fuels, 
large trees and 
noxious weeds to 
assess efficacy and 
ecological effects 
of forest 
restoration 
treatments 

Andrew 
Larson 

What are the effects of different 
treatments types on nonnative invasive 
plant abundance? 
 

Thinning and 
prescribed fire 

B1 

Impact of road 
removal on 
wildlife habitat, 
vegetation, and 
soil 

 

Adam 
Switalski 

How are weeds and wildlife habitat 
influenced by decommissioning roads? 
Does type of road treatment influence 
weed infestation? 
Do temporary roads influence weed 
infestation or wildlife habitat - before, 
during, and after use? 
 

Open roads, 
temporary 
roads, 
decommissioned 
roads 

B4 
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Objective B7: Improve fish and wildlife habitat, including for endangered, threatened, and 

sensitive species 

FLRA: Sec. 4003 (c)(3)(B) “improve fish and wildlife habitat, including for endangered, threatened, 
and sensitive species;” 

SWCC Proposal: Proposed Treatment (p. 4) “Fish and wildlife habitats will support the full 
complement of native species and also provide for linkages that connect to other important areas 
outside the SW Crown.”   

Proposed Treatment (p. 4) “Other landscape level information will be derived using existing data 
sets organized and updated by federal and state agencies to evaluate the consequences of 
treatments on water quality, watershed function, and fish and wildlife habitat. Information will be 
collected at higher levels of resolution from well-distributed field sample locations to measure site-
specific impacts of treatments on resource conditions.” 

Ecological Context (p. 2) “The benefits of the proposed restoration work to fish and wildlife 
populations in the SW Crown are numerous. Linkage zones to address wildlife movement and 
associated habitat needs will provide connectivity at multiple scales, while three species (grizzly 
bear, northern lynx, and bull trout) will receive specific attention. Restoration considerations for 
grizzly bears will focus on maintaining or reducing road densities in important areas and providing 
suitable linkage zones for travel. Northern lynx will benefit from a restored heterogeneous 
landscape (required for denning and travel), while restored vegetation conditions will also improve 
habitat for hares, the lynx’s primary prey species…Other species will also benefit from the 
restoration of historical forest conditions, including the habitat created through burned forests (e.g. 
black-backed woodpecker).” 

Monitoring projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Habitat model 
development 
and 
implementation  

Jon 
Haufler 

How do selected treatments (e.g., mechanical 
thinning, prescribed burning, combination of 
thinning and burning) influence the habitat 
suitability of selected T&E, sensitive, and 
management indicator species (i.e. Canada 
lynx, fisher, American marten, northern 
goshawk, flammulated owl, hairy 
woodpecker, pileated woodpecker)? 

Thinning, 
prescribed 
fire, and 
other 
vegetation 
manipulations 

B8 

Forest carnivore 
inventory 

Scott 
Tomson 

How does the distribution of carnivores (i.e. 
lynx, wolverine, fisher, wolf, mountain lion, 
and marten) in the SWCC change in relation 
to forest restoration treatments during the 
course of the CFLRP?  
How does the prey availability for forest 
carnivores (particularly red squirrels and 
snowshoe hares) in the SWCC change in 
relation to forest restoration during the 
course of the CFLRP? 

Thinning, 
prescribed 
fire, and 
other 
vegetation 
manipulations 

B9 
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C. Aquatic resources / watershed restoration 

Objective C1: improve water quality by managing the road and trail system 

FLRA: Sec. 4003 (c) “(3) describe plans to--(C) maintain or improve water quality and watershed 
function;” 

Proposal: Proposed Treatment (p. 2) “Maintain or restore retained forest roads to protect water 
quality by reducing or preventing sedimentation into lakes and streams. Employ Best Management 
Practices (BMPs) techniques to prevent or reduce sedimentation to lakes and streams.” “Non-
vegetative treatments will restore 937 stream miles, 1050 road miles, and 330 trail miles.” 

Proposed Treatment (p. 3) “treatments to be used, including road ripping and obliteration, BMP 
implementation,” “bridge and culvert upgrades and replacement, planting in riparian areas, and 
stream channel restoration.” 

Proposed Treatment (p. 4) “The following indicators of treatment efficacy will initially be monitored: 
Soil and Water – soil movement, water quality and stream flows, and soil productivity.” 

Proposed Treatment (p. 4) “Other landscape level information will be derived using existing data 
sets organized and updated by federal and state agencies to evaluate the consequences of 
treatments on water quality, watershed function, and fish and wildlife habitat.” 

Ecological Context (p. 2) “Water quality will be improved primarily by addressing the road network.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Hybrid PIBO 
application 

Cameron 
Thomas 

What is the anticipated influence of 
roads and the road restoration on in-
channel conditions and water quality in 
streams of the SW Crown project area? 

Road 
decommissioning 
with treatments 
that restore 
aquatic 
processes; 
Placing unused 
roads needed in 
the future into 
long term 
storage; 
Implement Best 
Management 
Practices to 
reduce fine 
sediment 
production from 
roads. 

C1 

Geomorphic 
Road Analysis 
and Inventory 
Package (GRAIP) 
application 

Cameron 
Thomas 

Are individual treatments effective at 
reducing road related erosion at the 
scale of the treatment?  Is the 
fundamental process (road erosion and 
sediment delivery), believed to degrade 
water quality, effectively mitigated at the 
restoration site scale? 
What is the cumulative change in erosion 
from road restoration and management? 
Is it enough to expect a meaningful effect 
on watershed and ecological processes at 
the scale of entire watersheds, 
populations, or networks of populations 
in the SWCC? 

C2 

Nutrient/TSS 
monitoring 

Bruce 
Rieman 

Do roads and forest management 
contribute to increased nutrient loading 
to streams and lakes of the SW Crown.  
Will road/watershed restoration help 
reduce nutrient loading for these 
systems? 

C3 



SWCC Long-Term Monitoring Plan 2012 

 

34  

 

   

Objective C2: Improve habitat for aquatic species by reestablishing natural stream channels 

and removing barriers to fish migration 

FLRA: Sec. 4003 (c)(3) “describe plans to—(B) improve fish and wildlife habitat, including for 
endangered, threatened, and sensitive species;” 

Proposal: Proposed Treatment (p. 2) “The goals are to restore forest and aquatic ecosystem 
function,” “Improve watershed health by reestablishing natural stream channels and riparian 
environments, removing barriers to fish migration, and replacing inadequate culverts and bridges;” 

Proposed Treatment (p. 4) “The following indicators of treatment efficacy will initially be monitored: 
Biodiversity – plant (nonnative, invasive species), terrestrial animal (land bird), and aquatic animal 
(fish) indicators.” “Fish and wildlife habitats will support the full complement of native species and 
also provide for linkages that connect to other important areas outside the SW Crown.” “Other 
landscape level information will be derived using existing data sets organized and updated by 
federal and state agencies to evaluate the consequences of treatments on water quality, watershed 
function, and fish and wildlife habitat.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Implementation 
of bull trout 
genetic 
assignment to 
determine the 
influence of 
tributary 
passage 
improvement on 
bull trout core 
population in 
the Clearwater 
Basin 

Shane 
Hendrickson 

Are aquatic organisms able to pass 
unimpeded thru replaced and/or 
removed culvert structures or other 
barriers? 
Will passage barrier removal result in 
relative increased contributions to 
Clearwater watershed bull trout core 
population? 
 

Road 
Decommission 
with treatments 
that restore 
aquatic 
processes; 
Placing unused 
roads needed in 
the future into 
long term 
storage; 
Implement Best 
Management 
Practices to 
reduce fine 
sediment 
production from 
roads 

C4 
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Objective C3: Conserve native aquatic populations by controlling introduced aquatic species  

FLRA: Sec. 4003 (c)(3) “describe plans to—(B) improve fish and wildlife habitat, including for 
endangered, threatened, and sensitive species; (D) prevent, remediate, or control invasions of exotic 
species;” 

Proposal: Proposed Treatment (p. 2) “The goals are to restore forest and aquatic ecosystem 
function,” 

Proposed Treatment (p. 4) “The following indicators of treatment efficacy will initially be monitored: 
Biodiversity – plant (nonnative, invasive species), terrestrial animal (land bird), and aquatic animal 
(fish) indicators.” “Fish and wildlife habitats will support the full complement of native species and 
also provide for linkages that connect to other important areas outside the SW Crown.” 

Ecological Context (p. 3) “The removal of exotic species where they occur will increase the integrity, 
structure, and function of native ecosystems, ultimately reducing existing stressors to native 
species.” 

Monitoring Projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Native 
cutthroat 
protection 

Beth 
Gardner 

Have treatments to prevent invasion 
of exotic species been successful?  Are 
the cutthroat trout populations better 
off (stable or increasing numbers and 
genetic purity) as a result of our 
treatments? 
Has intentional isolation had 
deleterious effects?  If so, can 
treatments mitigate the problem?   

Installing new barriers 
or modifying natural 
barriers so to block 
invasive species; 
suppression or 
eradication of invasive 
species upstream of 
the barriers; 
translocating fish to 
depressed populations 
to avoid inbreeding; 
expanding populations 
into depopulate areas.   

C5 

 

  



SWCC Long-Term Monitoring Plan 2012 

 

36  

 

D. Economic conditions 

Objective D1: In vegetative treatments, where appropriate, maximize the productive use of 

forest products 

FLRA: Sec. 4001(4)(B) “the use of forest restoration byproducts can offset treatment costs while 
benefitting local rural economies and improving forest health.” 

Sec. 4003 (c)(1) “be based on a landscape restoration strategy that-”(B) “identifies and prioritizes 
ecological restoration treatments for a 10-year period within a landscape that is--”(iv)“accessible by 
existing or proposed wood-processing infrastructure at an appropriate scale to use woody biomass 
and small-diameter wood removed in ecological restoration treatments;” 

Sec. 4003 (c)(3)‘describe plans to—“(F) “use woody biomass and small-diameter trees produced 
from projects implementing the strategy;” 

Sec. 4003 (d)(2) “CRITERIA- In selecting proposals under paragraph (1), the Secretary shall give 
special consideration to--”(E) “whether the proposal would reduce the relative costs of carrying out 
ecological restoration treatments as a result of the use of woody biomass and small-diameter 
trees;” 

Sec. 4003 (g)(1)(B) “a business plan that addresses” (iii) “the projected sustainability of the supply of 
woody biomass and small-diameter trees removed in ecological restoration treatments;” 

SWCC Proposal: Proposed Treatment (p. 2) “In vegetative treatments, where appropriate, maximize 
the productive use of forest products”  

Proposed Treatment (p. 4) “Wood products and by-products will help sustain a sound forest 
products industry and local economies.” 

Proposed Treatment (p. 4) “Economic effects – contribution of treatments toward job creation and 
maintenance, impacts of best value contracting, available biomass for energy production, labor 
income received in communities in the SW Crown landscape, and enhanced non-market values.” 

Wildfire (p. 2) “Cost-effective small diameter and biomass harvest followed by prescribed fire will be 
used to maintain areas near communities when feasible” 

Utilization (p. 1) “Prescriptions which permit harvest of sawlogs, small-diameter wood, and woody 
biomass present significant opportunities for wood utilization to help ensure cost-effective 
treatments and help sustain the regional forest products industry.” 

Utilization (p.2) “Based on the existing and potential sawlog and biomass utilization in the SW 
Crown, USFS revenue from these products is expected to help offset fuel and restoration treatment 
costs.” 

Monitoring projects that address this objective. 

Project Lead Questions to be addressed Treatments Appendix 

Volumes and 
tonnages of woody 
biomass made 
available by fuel and 
restoration 
treatments 

Chelsea 
McIver 

What volumes or tonnages of various 
sizes and species are made available by 
fuel and restoration treatments used to 
meet management objectives?   
How do volumes and tonnages vary by 
R1 definitions for saw nonsaw, or 

All SWCC 
treatments 
involving the 
removal of wood 
products 

F2 



SWCC Long-Term Monitoring Plan 2012 

 

37  

 

Bureau of Business and Economic 
Research definitions? 
Are volumes and tonnages changing 
over time? 

The effect of small-
diameter material 
treatments on 
stumpage values, 
treatment costs, 
utilization, and 
ecological objectives, 
with emphasis on 
nonsaw removal 
requirements, whole 
tree versus in-woods 
processing, and slash 
disposal methods 

Joe 
Kerkvliet 

What are the effects of small-diameter 
material treatments on stumpage 
values, treatment costs, utilization, and 
ecological objectives, with emphasis on 
nonsaw removal requirements, whole 
tree versus in-woods processing, and 
slash disposal methods.   

SWCC timber 
sale, integrated 
resource, and 
service contracts 
involving 
vegetation 
treatments and a 
stratified sample 
of R1 contracts 
exhibiting 
comparable 
characteristics 

F3 

 

Objective D2: Benefit local economies by providing local employment, training 

opportunities, and sufficient projects to encourage capital investments 

FLRA: Sec. 4003 (c)(7) “benefit local economies by providing local employment or training 
opportunities through contracts, grants, or agreements for restoration planning, design, 
implementation, or monitoring ” 

SWCC Proposal: “Expanded and predictable restoration projects will facilitate investment strategies 
by local restoration contractors and help diversify local economies.”   

Monitoring projects that address this objective. 

Project Lead Questions to be addressed Treatments Appendix 

Interviews with local 
contractors 

Jim 
Burchfield 

  D1 

Local contract 
capture 

 To what extent are “local” contractors 
and workers benefiting from SWCC 
contract opportunities? 

How does the definition of “local” affect 
local capture rates? 

All D2 

Contract attributes, 
collaborative efforts, 
and local contractor 
participation and 
contract capture   

 How do contract attributes (including 
best value criteria) and collaborative 
efforts affect the ability of local firms to 
participate in bidding and contract 
execution?  

How is best value (BV) applied and to 
what effect? 

All D3 

Contractor  What contact attributes do contractors All D3 
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interviews prefer? 

What contract attributes and 
collaborative efforts will encourage 
contractor participation? 

 

Objective D3: Reduce fire management costs 

FLRA: Sec. 4001 Purpose (3) “facilitates the reduction of wildfire management costs, including 
through reestablishing natural fire regimes and reducing the risk of uncharacteristic wildfire; and”(4) 
“demonstrates the degree to which--” (A)(ii) “affect wildfire activity and management costs;” 

Sec. 4003 (c) “a collaborative forest landscape restoration proposal shall--” (4) “analyze any 
anticipated cost savings, including those resulting from--(A) reduced wildfire management costs;” 

Proposal: Proposed Treatment (p. 4) “Forest restoration and fuels management activities will 
facilitate the reduction of wildfire management costs while reestablishing natural fire regimes.”   

Wildfire (p. 2) “Fire managers, due to reduced fire intensity, will have a greater array of tactical 
responses so that individual fires can be man-aged with variable levels of resources, potentially 
reducing costs.” 

Monitoring projects that address this objective: 

Project Lead Questions to be addressed Treatments Appendix 

Fire manager 
interviews 

Keith 
Stockmann 

Have SWCC vegetative and fuel 
treatments expanded the options of 
SWCC fire managers to allow fire to play 
its historic role in forest disturbance?  
What is the likelihood that federal fire 
managers could choose more passive 
options and what are the determinants 
of this likelihood? 

Fuels treatments D4 
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E. Social conditions 

Objective E1:  Understanding and supporting attitudes of residents of the SW Crown towards 

CFLRP activities and treatments  

FLRA:  

Proposal:  Proposed Treatment (p. 4) “Recreational experiences will be enhanced by improved 
forest, watershed, and habitat conditions.” 

Proposed Treatment (p. 4) “Social implications-attitudes toward aesthetics, appropriateness of 
forest uses, and level of trust and commitment to public land management operations.  

Monitoring projects that address this objective. 

Project Lead Topics to be addressed Treatments Appendix 

Socioeconomic 
issues in the SW 
Crown 

Jill Belsky/ 
BBER 

 All E1 

A survey to measure 
and understand the 
perceptions and 
preferences of SWCC 
partners and 
community members 

Alex 
Metcalf 

Efficacy of CFLRP toward achieving 
project goals 
Involvement/Participation in National 
Forest decision making processes. 
Trust in Forest Service and CFLRP 
processes 
Forest management values 
Preferences for Restoration Treatments  

All E2 

 

Objective E2:  Increase collaborative participation and funding 

FLRA: Sec. 4003 (c)(5) “estimate—“ (B) “the amount of new non-Federal investment for carrying out 
the proposal that would be leveraged;” 

(d)(2) “CRITERIA- In selecting proposals under paragraph (1), the Secretary shall give special 
consideration to—“ (C) “the strength of the collaborative process and the likelihood of successful 
collaboration throughout implementation;” (F) “whether an appropriate level of non-Federal 
investment would be leveraged in carrying out the proposal.” 

Proposal: Collaboration (p. 1) “All stakeholders are given the opportunity to contribute to the 
Collaborative in their areas of interest and expertise. All have an equal voice in the process of 
developing and implementing a vision and landscape restoration strategy for the SW Crown.”   

Collaboration (p. 2) “Participants’ commitment to this process reduces the likelihood of appeals on 
projects taking place on public lands and increases the ability to adapt restoration methods when 
necessary in order to achieve the landscape goals and objectives.” 

Monitoring projects that address this objective. 

Project Lead Questions to be addressed Treatments Appendix 

Collaboration survey NNF National indicator Collaboration E2 

A survey to measure 
and understand the 
perceptions and 

Alex 
Metcalf 

Efficacy of CFLRP toward achieving 
project goals 
Involvement/Participation in National 

All E2 
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preferences of SWCC 
partners and 
community 
members 

Forest decision making processes. 
Trust in Forest Service and CFLRP 
processes 
Forest management values 
Preferences for Restoration 
Treatments  
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Appendices: Funded Monitoring 

Appendix A1: Fuels Reduction Treatment Effectiveness Monitoring 
Collaborators 

Andrew Kies – Forest Service, R1 Renewable Resource Management 
Renate Bush – Forest Service, Program Manager R1 Vegetation Analysis Team 
Amanda Milburn – Forest service, Silviculturist, Helena National Forest 
John Ingebretson – Forest Service, Assistant Fire Manager (Fuels), Swan Lake Ranger District, Flathead 

National Forest 
Kris Lee – Fire Modeling Institute, Deputy Program Manager, Fire Fuel and Smoke Science Program, 

Rocky Mountain Research Station 

Long-term plan objectives which pertain to this proposal include:  

A1: Reduce the risk of wildfire damage within the WUI by reducing hazardous fuels 

Questions: 
1. Are fuel objectives met at the stand level on treatments in the WUI? 
2. How does fire behavior change immediately post-treatment and how is it expected to behave 

over time within the stand?   

Introduction:  Up until now, quantitative data which measures pre-treatment and post-treatment 
conditions for fuels reduction treatments has not been available to allow silviculturists and fuels 
management specialist to quantify how well fuels reduction treatments changed fuel characteristics in 
the treatment areas and ultimately fire behavior. 

Integration with other projects: Data collected for this project can be used for the Fire Modeling project 
(B3), and potentially in the Wildlife Habitat Modeling project (B8).  

Treatment types:  Harvest treatments and prescribed fire that include objectives of reducing fuels 
and/or altering fire behavior in or affecting nearby WUI areas. 

Indicators  Metrics  

Coarse woody profiles  10-, 100-, and 1000-hr fuel loads  

Fuel characteristics  basal area, stand height, height to 
crown base, crown bulk density  

Fire behavior  fire type, flamelengths, rate of 
spread  

 
Sampling Design: Vegetation attributes will be measured on monumented plots remeasured over time 
on a sample of units and controls. These areas are selected based on stratifications by ecological site 
(determined by existing vegetation and habitat type groups) and treatment type, and/or based on 
overlap with other considerations for monitoring (like rare/special species).   

Methods for data collection:  Data are collected using NFS Common Stand Exam protocols 
(http://www.fs.fed.us/nrm/fsveg/index.shtml) and loaded into the corporate database, FSVeg. The plot 
sizes and transect lengths are selected based upon the variability of the attributes of interest. Plots are 
installed pre-treatment and remeasured once the entire prescription has been implemented. Plots may 

http://www.fs.fed.us/nrm/fsveg/index.shtml
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be remeasured 5 and 10 years after treatment, if needed to inform adaptive management. The plot 
layout includes small tree, mid tree, large tree, vegetation composition, downed woody debris, and tree 
canopy cover.   

Methods for data analysis: Field metrics will be summarized and compared among treatment types and 
controls. Stand level models, such as BEHAVE and/or FVS/FFE, will be used to compare pre-and post-
treatment indicators and metrics. FVS/FFE will be used to project outcomes into the future (5 year, 10 
year, and 50 year). As controls and treatments are re-measured over time, validate prescriptions and 
model assumptions as needed. 

Who could do the monitoring: The R1 timber strike team was used to install the pre-treatment and 
control plots.  Sampling crews would be hired to conduct the fuels sampling. This is currently being done 
through a partnership agreement with Northwest Connections. Forest Service fuels specialists or 
silviculturists can run stand-level models.  

Deliverables/Applications: Data collected would be loaded into the corporate database FSVeg where it 
can be accessed for multiple uses. Written report/summarization by project and treatment groups of 
stand-level fuel attributes and fire behavior, comparing outcomes to objectives. 

Adaptive Management:  This information will enhance prescription and stand-level modeling 
parameters that are related to reducing hazardous fuels in or near WUI areas. The best method for 
determining the effectiveness of different amounts and types of fuel treatments is to measure and 
evaluate their effectiveness from the impacts of wildfire. In lieu of waiting for a fire event, most Fire 
Managers base their analysis on modeling potential fire behavior. While this approach is practical, it 
relies on various assumptions. Very few studies have assessed fire behavior and fire severity regarding 
fuel treatments, and additional empirical data that can be derived from SWCC treatments would be 
useful. This data will be used to re-evaluate these system models. We would be able to immediately 
share findings with managers after the first response period for objective results, and the response 
period for fire resiliency would be at, or after, the first fire treatment or first wildfire event. 

Annual and total budget estimates Q1 Annual and total budget estimates Q1: To fund re-measurement 
of Cooney McKay plots, which were installed last year, will cost $5000. 

The price to install plots on additional fuels projects on the Lincoln and/or Seeley Lake districts is as 
follows: 

 One monitoring project will consist of approximately 5 control and 5 treatment stands, each 
stand will have roughly 12 plots installed, making each project have 120 monitoring plots with 
an average cost of $200/plot = $24,000/project.  

 There will be 3 projects of this size and style, making for a total cost of $72,000. 
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Appendix B1: Integrated sampling of forest structure & composition, fuels, 

large trees and noxious weeds to assess efficacy and ecological effects of forest 

restoration treatments 
Collaborators 

University of Montana: Andrew J. Larson (Assistant Professor of Forest Ecology); Cara Nelson (Assistant 
Professor of Restoration Ecology); Cory Davis (SWCC Monitoring Coordinator) 

Wilderness Society: Travis Belote (Forest Ecologist) 

Forest Service: Mary Manning (Regional Vegetation Ecologist, Northern Region), Andrew Kies (Forest 
Service, R1 Renewable Resource Management), Renate Bush (Forest Service, Program Manager R1 
Vegetation Analysis Team) 

Long-term plan objectives which pertain to this proposal include:  

B1: Restore forest processes: reintroduce low-severity and mixed severity fire regimes 

B2: Restore forest processes: establish a mosaic pattern consistent with low- and mixed-severity fire 
regimes 

B3: Restore forest processes: maximize retention of large trees 

B5: Maintain biodiversity of native/desirable terrestrial plants and wildlife 

B6: Prevent, remediate, or control invasions of exotic terrestrial species 
A1: Reduce the risk of wildfire damage within the WUI by reducing hazardous fuels. 
 

Questions:  
1. What are the effects of different treatment types on live tree structure? 
2. Do restoration treatments promote recruitment of fire-tolerant tree species (e.g. ponderosa 

pine and western larch)? 
3. Do restoration treatments alter the abundance of standing and down large diameter dead 

woody debris? 
4. Do treatments alter canopy and surface fuel distribution and amount? 
5. What are the effects of different treatments types on nonnative invasive plant abundance? 
6.  What are the effects of different treatments types on abundance of key native plants? 
7. How do the treatments influence overall vegetation community composition in terms of species 

and functional groups? 
8. What are the effects of different treatments on within-stand spatial heterogeneity? 
9. What are the effects of different treatments on global tree patterns (i.e., average pattern at the 

treatment unit scale)? 
10. Do different treatments create different patterns of tree removal and mortality overall and in 

relation to leave trees? 
11. Do spatial relationships between leave trees and post-treatment tree regeneration depend on 

treatment type or ecological site type? 
12. Do mortality rates of large diameter trees differ among treatment types and untreated controls? 
13. Do large diameter tree mortality agents (e.g., bark beetles, wind throw) of mortality differ 

among treatment types and untreated controls? 
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14. In prescribed fire treatments, how long does the expected post-treatment increase in large 
diameter tree mortality rates last?  Does the magnitude of post-treatment increases in mortality 
rates differ among treatment types and ecological sites? 

15. Do treatments affect the species composition of trees available to recruit into large-tree size 
classes, or their rate of recruitment? 

Introduction: Forest vegetation management with mechanical treatments and prescribed fire are the 
primary tools used by SWCC managers to meet forest restoration and fuel management objectives.  We 
seek funding to implement a replicated before-after-control-impact monitoring study to assess efficacy 
and positive and negative ecological effects of vegetation management treatments.  The monitoring 
study proposed here responds directly to five monitoring objectives identified in the Draft Long-term 
Monitoring Plan: reintroduce low-severity and mixed severity fire regimes (B1), establish a mosaic 
pattern consistent with low- and mixed-severity fire regimes (B2), maximize retention of large trees (B3), 
maintain biodiversity of native terrestrial plants and wildlife (B5), and prevent, remediate, or control 
invasions of exotic terrestrial species (B6).  This study also supports objective A1: reduce the risk of 
wildfire damage within the WUI by reducing hazardous fuels. 

We propose a replicated before-after-control-impact (BACI) design to monitor effects of forest 
vegetation management treatments. This design synergistically addresses objectives B1-3 and B5-6.  In 
replicate paired treatment-control units, we will co-locate circular fixed radius plots and associated 
transects to sample forest structure, fuels and native and non-native plants with a large stem map plot 
to characterize the within-stand forest mosaic.  The combined sample of large diameter trees obtained 
from these two plot designs will be used to monitor treatment effects on large tree mortality, growth 
and recruitment.  The core sample plot design for trees and surface fuels is based on Region 1 Common 
Stand Exam protocols and is fully compatible with SWCC WUI fuel treatment monitoring and USFS 
national databases; vegetation measurements will also support fire modeling.  Several aspects of data 
collection are suitable for citizen scientist participation, notably tree measurements.  Two field staff will 
be assigned to coordinate citizen science events associated with this project. 

We will work closely with the SWCC Monitoring and Prioritization Committees and USFS managers to 
select the ecological site type(s) (as defined by the Prioritization Committee), treatment types, and 
specific treatment units for monitoring.  We will work closely with R1 Inventory and Analysis Program 
staff to ensure sampling protocols mesh with USFS field collection software and database structure, and 
with the Wildlife and Fuels Subcommittees to refine sampling protocol to optimally support fire 
behavior, fire risk, and wildlife habitat modeling.  

Integration with other projects: This proposed monitoring project directly integrates with several other 
monitoring proposals.  Data collected in this effort will inform, make possible, or synergistically 
compliment monitoring of: 

 Fire behavior and fire risk 

 Treatment effects on soil properties and site productivity 

 Tradeoffs between fire risk, carbon storage and availability of biomass feedstock 

 Wildlife habitat suitability monitoring 

 Treatment effects on habitat suitability for and occupancy by bird species 

Because we propose to use a statistical design including controls and replication, we increase the 
likelihood of attracting additional collaborators from outside the SWCC Monitoring Committee, and 
improve chances of securing external funding support. 

Treatment types:  
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Treatment Objectives: currently being developed by Prioritization Committee 
Given the limited funding available to support monitoring in the SWCC the full suite of vegetation 
management treatments will not be monitored.  Monitoring effort will be focused on a subset of 
treatment types and ecological site types in order to achieve the replication within treatment types 
necessary for ecological effects monitoring. 

Potential treatment types to monitor:  
 1= Untreated Controls 

2= Prescribed Fire Only 
Following treatments could be evaluated with or without prescribed fire 

3 = 1 or 2-aged Regeneration Harvest     
4 = Intermediate Harvest (commercial)     
5 = Intermediate Non-Commercial Treatments     
6 = Uneven Aged Regeneration Harvest     

 

Indicator Metrics (response variables) 

Questions 1 - 7 

Forest structure Basal area, tree density, diameter distribution, height distribution, 
snag density and size distribution, canopy height, overstory cover 

Standing and down coarse woody 
debris 

Snag density by size and decay class, coarse woody debris volume 
by size and decay class 

Canopy fuels and surface fuels Height to crown base, crown bulk density, surface fuel loads 

Forest composition Tree species composition, density and composition of post-
treatment seedling establishment 

Non-native plants Cover 

Native plants Cover 

Community composition Species richness, evenness, functional groups 

Questions 8-11 

Within-stand spatial heterogeneity Size and number of openings, size and number of tree clumps, 
spatial scales of variation in tree density. 

Global tree spatial patterns Univariate Ripley’s K(r) function, pair correlation function. Spatial 
randomness null model. 

Spatial pattern of tree removal and 
mortality 

Univariate and bivariate versions of Ripley’s K(r) function and pair 
correlation function. Random labeling null model. 

Spatial correlation between leave 
trees and regeneration 

Univariate and bivariate versions of Ripley’s K(r) function and pair 
correlation function. Population independence null model. 

Questions 12-15 

Large diameter tree mortality Mortality rate of trees >50cm dbh,  

Large-diameter tree mortality causes Proportion of mortality due to different agents 

Large-diameter tree recruitment and 
recruitment potential. 

Radial growth rate, number of trees in 40-50 cm dbh class, rate of 
transitions from <50 to greater than 50 cm dbh class. 
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Sampling design: We will more confidently learn about the effects of treatments and defensibly 
generalize our conclusions if projects are planned and implemented with some elements of an 
experimental design. For example, a replicated Before-After-Control-Impact (BACI) study design where 
treatments are replicated within selected ecological site types will allow the effectiveness and ecological 
effects of management alternatives to be rigorously evaluated and compared.  In a replicated BACI, a 
treatment area(s) is(are) paired with an adjacent untreated control having similar pre-treatment 
characteristics (i.e., the control must also meet the criteria for treatment).  This control-treatment 
pairing (blocking) is replicated at multiple locations.  When a more powerful and cost-effective statistical 
design is feasible within the logistical constraints of Forest Service project design (for example, the 
completely randomized design incorporated into the Dalton Mountain project) it may be used in place 
of the replicated BACI design. 

Controls and replication are required to reach sound, defensible conclusions about treatment effects 
that can be generalized to other areas in the landscape (Underwood 1994). The appropriate unit of 
replication for monitoring efficacy and ecological effects of forest restoration treatments is the 
treatment unit (i.e. a forest stand) and plots within stands become subsamples to evaluate variation 
within treatment units.  Ideally, monitored treatment units will be selected randomly from the total pool 
of available treatment units within an ecological site type stratum across the SWCC, which will allow the 
most generalizable conclusions about treatment effects. 

Multiple variants of the replicated BACI design are possible; two alternatives are described here.  These 
example study designs represent different tradeoffs among statistical rigor, logistical difficulty, and 
expense.  Option 1 is easier to coordinate across multiple projects and Districts, but more expensive and 
less statistically powerful.  Option 2 is more difficult to coordinate across projects and Districts, but less 
expensive and offers greater statistical power.  Other variations of the replicated BACI design are 
possible, and may be better suited to the specific needs of the SWCC that the examples presented here.   

Option 1: Example replicated paired BACI with 10 replicated per treatment and 8 sample plots per 
replicate. This design offers maximum management flexibility, but is more expensive and less 
statistically powerful.  Shading shows level of ecological effects comparisons. 

 Treatment type 1  Treatment type 2  Treatment type 3 Total 

Replicates 10  10  10 Trt. 1:10 
Trt. 2: 10 
Trt. 3: 10  

 Treatment Control  Treatment Control  Treatment Control  

Subsamples 8 8  8 8  8 8  

Total plots 160  160  160 480 

Option 2: Example replicated blocked BACI with 10 replicates per treatment and 8 sample plots per 
replicate.  This design requires greater coordination across projects and Districts, but is less expensive 
and more statistically powerful.  Shading shows level of ecological effects comparisons. 

 Treatment 1 Treatment 2 Treatment 3 Control Total 

Replicates 10 10 10 10 40 

Subsamples 8 8 8 8  

Total plots 80 80 80 80 320 

 
Methods of data collection: 
Questions 1 - 7: The core sample plot design for trees and surface fuels is based on Region 1 Common 
Stand Exam protocol (http://www.fs.fed.us/nrm/fsveg/index.shtml).  Plots will be monument and 

http://www.fs.fed.us/nrm/fsveg/index.shtml
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georeferenced.  Trees will be sampled in nested, circular fixed-radius plots, with individual trees 
permanently tagged; fuels and down woody debris will be sampled along two transects originating from 
plot center according to Brown’s method.  Cover of understory plants and noxious weeds will be 
measured in 1m2 quadrats arrayed along two more transects originating from plot center. In addition, a 
proposed soil monitoring protocol will be implemented on the vegetation plots described here.   
Questions 8 - 11: We will monitor treatment effects on the forest mosaic structure using large (≥1.00 
ha) rectangular stem map plots.  All trees ≥20 cm will be individually tagged during pre-treatment 
measurements; residual trees ≥5 cm dbh will be mapped and tagged post-treatment for long-term 
monitoring. 
Questions 12- 15: The population of large diameter (≥40 cm dbh) tagged trees located within the 
circular plots and stem map plots will be followed within each paired treatment-control replicate. 
Additional large diameter trees may be sampled by increasing plot sizes or conducting a full census on 
selected treatment units where large trees occur at low densities (<50 trees ≥40 cm dbh ha-1).  
Additional details of the study design, methods of data collection and methods of analysis are provided 
in sections B1, B2 and B3 of the Draft SWCC Long-term Monitoring Plan. 

Methods for data analysis : 

Questions 1 - 7: Restoration treatment effects monitored on selected metrics will be evaluated using 
linear mixed effects models.  Changes in forest structure and community composition following 
treatment will be visualized using non-metric multi-dimensional scaling. 

Questions 8 - 11: Effects of restoration treatments on global tree patterns will be assessed using the 
univariate and bivariate forms of Ripley's 𝐾(𝑟) function the univariate pair correlation function 𝑔(𝑟).   

Questions 12- 15: Mortality rates will be assessed using binomial generalized linear mixed models. 

Who could do the monitoring: Implementation and effectiveness sampling data may potentially be 
collected by professional crews: including Forest Service personnel, hired field crews, or local non-
profits. In addition, relationships may be developed with local school groups in the SWCC and partner 
NGO’s to engage in “citizen science” measurements beginning in 2012. Plot data will be stored in both 
Forest Service national reporting databases (NFPORS and FACTS) and within the SWCC monitoring 
database housed at University of Montana. Raw data and summary reports will be made publicly 
available via the SWCC webpage.  UM faculty will conduct the statistical analysis. 

Deliverables/Applications: Deliverables include the monitoring data and metadata, annual presentation 
of monitoring results to SWCC members and USFS staff, presentation of results at a professional 
meeting, at least one scientific journal article presenting results of forest structure and fuel monitoring, 
and at least one scientific journal article presenting results of understory vegetation and noxious weed 
monitoring, at least one scientific journal article presenting results of restoration treatments on within-
stand heterogeneity, global tree patterns, and spatial patterns of tree mortality; and a one scientific 
journal article presenting 10 year results of treatment effects on spatial patterns of tree mortality and 
spatial relationships of leave trees to post-treatment regeneration.  Analysis and presentation of 5 and 
10 year results (presentation at professional meetings and publication of journal articles) depends on 
timing of successful implementation of treatments (i.e., projects not halted by litigation) and level of 
out-year funding available to support analysis and technology transfer.  

Adaptive Management: Monitoring results will be used to assess implementation success and 
treatment effectiveness over the short term, allowing managers to adjust prescription design and 
implementation strategies to better achieve treatment objectives in successive treatments.  Over the 
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medium to long term this project will generate a core dataset characterizing baseline conditions and 
ecological effects, enabling adaptive decision making.  The robust design—including controls and 
replication—will permit informed adaptive management: we will be able to differentiate between 
effects actually due to treatments from effects caused by other chance events (e.g., mountain pine 
beetle outbreak) so that inferences about treatment effects and subsequent adaptive decisions are 
based on sound, defensible facts. 

Annual and total budget estimates:  Varies depending on project implementation schedules.  See 
FY2012 funding request for - Integrated sampling of forest structure & composition, fuels, large trees 
and noxious weeds to assess efficacy and ecological effects of forest restoration treatments pages 3-5. 

Budget: We have already secured $65,420 in external funding to support collection of pre-treatment 
data in 2012 through a grant to Drs. Belote, Nelson, Davis and Larson from the National Forest 
Foundation, and additional funds from the Aspenwood Foundation secured by Dr. Belote.  These 
external matching funds substantially reduce the FY12 costs of conducting this monitoring.  Our FY 2012 
request is further reduced by FY 2011 CFLRP funds allocated to this project. The total amount requested 
from CFLRP Monitoring funds for FY2012 is $16,132.  UM Collaborators will provide additional matching 
funds through waived indirect costs. 

ITEM AMOUNT CFLRP MATCH MATCH SOURCE 

Salary and fringe $104,823 
  

 

Supplies $5,500 
  

 

Travel $12,500 
  

 

Total direct costs $122,823 $57,663 $65,160 NFF & Aspenwood 

Indirect costs  $5,766 $18,452 U. Montana 

TOTAL CFLRP needed  $63,429 
 

 

FY2011 CFLRP allocation  $47,292 
 

 

FY2012 CFLRP REQUEST  $16,132 
 

 

% of TOTAL  47% 53%  
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Appendix B2: Forest soil sampling 
Collaborators 

Forest Service: David Marr (Soil Scientist, Helena National Forest) 

University of Montana: Andrew J. Larson (Assistant Professor of Forest Ecology) 

Long-term plan objectives which pertain to this proposal include:  

B1: Restore forest processes: reintroduce low-severity and mixed severity fire regimes 

B2: Restore forest processes: establish a mosaic pattern consistent with low- and mixed-severity fire 
regimes 

B3: Restore forest processes: maximize retention of large trees 

Questions:  
1. What are the effects of project level treatments on soil disturbance/soil function/soil 

productivity? 
2. How quickly do project level treatment effects on soil disturbance dissipate and what is the rate 

of change and the trend in soil disturbance in 10 years post treatment?  

Integration with other projects:  Soil sampling will occur in collaboration with the integrated forest 
sampling proposed project. 

Treatment types: treatments would follow integrated forest sampling treatments (i.e. thinning and 
prescribed fire). 

Indicators: forest floor depth, presence/absence of live plant, FWD/CWD, Roots (common), Bare Soil, 
Rock, Forest Floor impacted, compaction depth, Platy/Massive structure depth, topsoil displacement, 
mixed topsoil/subsoil, rutting depth, and burn severity.  These indicators are those specified by the 
Forest Soil Disturbance Monitoring Protocol (Page-Dumroese 2009). 

Sampling Design:  This sampling would occur at the same locations as vegetation sampling described 
above. Pre-treatment and 1-3, 5, and 10 year post-treatment. 

Methods for data collection:  Data collection methodology is already standardized and outlined in the 
Forest Soil Disturbance Monitoring Protocol (see Dumroese et al. 2010). The expectation of the Forest 
Soil Scientists is to have field personnel only collect soil disturbance data and not make calls designating 
detrimental soil disturbance. A consistent and reproducible soil disturbance methodology will include 
standardized; transect layout, point evaluation criteria, problem solving strategies (what if questions), 
data forms and data entry. The strategy would also provide guidelines on what units would need to be 
monitored for any given project; not every unit needs to be visited for every project. 

Methods for data analysis:  A Forest Service national database is currently under development and 
should be completed to house the data. Current database already exists on the Helena NF (internal 
database) which essentially consists of electronically entering data sheets and completing a Monitoring 
Summary/Tracking spreadsheet. This spreadsheet approach lends itself to be very easily tailored based 
on our needs if we are unable to utilize the national database. 

Who could do the monitoring:  This data will be collected by crews implementing plots in B1. The Forest 
Service would provide data collection oversight and database entry thus ensuring consistency across 
administrative boundaries. 
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Deliverables/Applications: Data will be summarized with reports from B1. In addition, the data will be 
entered into a national soils database currently being developed by the Forest Service. 

Adaptive Management: Soils need to be conserved and protected in order to maintain healthy 
watersheds that provide critical ecological services which are consistent with objectives of the SWCC. 
Information gathered as specified in this proposal will aid local, state and federal agencies in establishing 
a data set that can be used by not only the three Forests encompassed by the SWCC, but numerous 
other agencies throughout the west when analyzing the impacts of various management and restoration 
activities to soil productivity. 

Annual budget estimate: Total estimated cost is roughly $4800 for each project (40 units/project) in 
addition to the annual training cost of $1400. 

FS Personnel SWC personnel  
Time Task Result 

(daily) (FS volunteer rate/day) 

$300  $165  3 days Training $1,400  

$1500 (5 
days) 

$3,300  
20 days 

(40 
units) 

Data collection 
& Oversight 

$4,800  

     Project FY 2012 

Soils (assuming partnership involvement)  $5,000  

Soils (no partnership involvement/other planning direction - 2 person 
crew hire needed) 

 $8,000  
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Appendix B3: Fire modeling to assess the efficacy of reducing hazardous fuels 

and reintroduce low severity and mixed severity fire regimes   
Collaborators 

Forest Service:  

Renate Bush - Program Manager R1 Vegetation Analysis Team 

Amanda Milburn - Silviculturist, Helena National Forest 

Andy Kies - R1 Renewable Resource Management 

LaWen Hollingsworth – Fire Behavior Specialist, Fire Fuel and Smoke Science Program, Rocky Mountain 
Research Station 

Long-term plan objectives which pertain to this proposal include:  

A1: Reduce the risk of wildfire damage within the WUI by reducing hazardous fuels 

B1: Restore forest processes: reintroduce low-severity and mixed severity fire regimes 

Questions: 

1. What are the changes to fire behavior over time at the project area and the landscape level? 

2. How have fuels treatments changed fire type?   

3. Has the extent of low-severity and mixed severity fires increased post treatments?   

4. Has the extent of high-severity fires decreased?   

5. How has fire probability been modified across the landscape? 

6. How have fuels treatment modified the composition of fire types across the landscape? 

Introduction: Currently each District models fire behavior using various, inconsistent methods.  A 
consistent method for characterizing existing condition in regards to fuel loadings and fire behavior 
across the SWCC needs to be developed for within and outside of NFS administrative boundaries.  
Consistent modeling efforts, using FARSITE and FLAMMAP need to be done to determine current fire 
types, flame lengths, rate of spread, and burn probabilities  need to be developed to provide a 
comprehensive overview of existing condition.  Methods for updating fuel loadings and potential fire 
behavior post-treatment need to be developed and implemented in a consistent fashion across the 
SWCC to allow for monitoring the effects of treatments to modifying fire behavior at the project and 
landscape level. 

Integration with other projects:  Fuel data collected in the proposed integrated forest sampling project 
would be utilized to inform the fire models proposed in this project. 

Treatment types to monitor:  Harvest treatments and prescribed fire that include objectives of reducing 
fuels and/or altering fire behavior in or affecting nearby WUI areas. 

Indicators  Metrics  

Fire Behavior fire type, flame lengths, rate of 
spread, burn probabilities 
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Sampling Design:  Data compilation will occur for the entire SWCC, and also by the project area, 
landscape, or District as desired. Modeling of fire behavior will occur pre and post-treatment for all 
fuels-related projects and for the entire landscape at 5 and 10 years. 

Methods for data collection: The goal is to create a seamless fuels data surface using the best available 
data from multiple sources (e.g. R1 VMap, LANDFIRE, stand exams, FIA intensified grid ) and including all 
attributes for geospatial fire behavior modeling for existing condition. Local data from individual districts 
may be used to calibrate the layer. If LiDAR is acquired, it may be used to update the data package. On-
the-ground plot data currently being collected for the SWCC (Objective A1 and B1) would also inform 
the data layer. After treatment, re-measure the data plots immediately and over time to update the 
data layer and re-run the models for the project area, landscape, and/or affected WUI area.   As 
appropriate, use information from monitored areas to inform areas without data.  
 
Methods for data analysis:  Modeling would be conducted using FlamMap/Farsight  and would show 
changes in fire type, flamelengths, and burn probabilities. Run the models pre- and post-treatment to 
show the change in fire behavior at the project and landscape scale.  Assess if the extent of high severity 
fire has been reduced.  Assess if low and mixed severity fires have be reintroduced. 

Who could do the monitoring:  The Forest Service’s Fire Modeling Institute could develop the baseline 
layer and conduct the initial fire modeling. The data and processing would be transferred to District and 
Forest level Forest Service personnel in later years. 

Deliverables/Applications :  A seamless fuels data layer for the SWCC would be created based on the 
best available data. Methods for incorporating new data will be provided and direction on conducting 
the modeling to meet the monitoring needs. Continued support from FMI for the duration of CFLRP will 
also be provided. 

Adaptive Management:  This project will determine the effectiveness of fuels and forest restoration 
treatments in reducing or altering fire behavior at both the project and landscape scale. This is a 
requirement of the CFLRP National Indicators. If modeling shows little change in fire behavior based on 
treatments then additional treatments or different treatments may be required. As a secondary 
function, the data and models can be used to help plan the most appropriate locations to place 
treatments or analyze potential alternatives. 

Annual and total budget estimates: $10,000 FY 2012, $5000 FY 2013, $0 but with continued support in 
later years.  This budget covers the data analysis and reporting aspect of this monitoring element with 
the assumption that training data will be provided through other monitoring efforts, most notably A1 
and B1. 
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Appendix B4: Impact of road removal on wildlife habitat, vegetation, and soil 
Collaborators: 
Adam Switalski – Wildlands CPR (lead) 
Forest Service lead? 

Long-term plan objectives which pertain to this proposal include:  

B4: Manage roads and trails to improve wildlife habitat quality while retaining desired public 
use/recreation and resource management access 

B6: Prevent, remediate, or control invasions of exotic terrestrial species 

Questions  
1. How are weeds and wildlife habitat influenced by decommissioning roads? 
2. Does type of road treatment influence weed infestation? 
3. Do temporary roads influence weed infestation or wildlife habitat - before, during, and after 

use? 
4. How are wildlife foods and hiding cover impacted by different road treatments?  
5. What is the rate of vegetation development and what species are successful with the different 

road treatments? 
6. Are soils restored on temporary and decommissioned roads as measured by the rate of forest 

floor development under different road treatments? 

Introduction: There have been some recent studies suggesting benefits to native plant communities, 
wildlife habitat, and soil productivity following road decommissioning (listed below). However, in most 
cases the sample sizes were small, they focused on a small number of species, or they were from very 
different forests than those in the SWCC. 

 Grant et al. (2010): Using native seed mixes (on decommissioned roads)… result in increased cover 
of total and native vegetation and decreased cover of non-natives. 

 Switalski and Nelson (2011): Higher frequency of black bears on recontoured roads than gated or 
barriered roads; frequency of bears was correlated with abundance of fall foods and hiding cover. 

 Lloyd and Lohse (in prep): Orders of magnitude deeper root growth on recontoured roads, than 
abandoned roads on Clearwater NF; orders of magnitude greater soil organic matter on recontoured 
roads. 

Integration with other projects: The monitoring of vegetation/soils and road decommissioning 
treatments will be integrated with other road monitoring efforts in a number of ways.  First, the same 
road sites will be chosen for monitoring aquatics, vegetation, soils, socio-economics, and wildlife.  Using 
road reconnaissance surveys (which are already funded through a cost-share with the Lolo NF and 
Wildlands CPR) on a number of the Southwest Crown project areas, we can identify sites that are in 
similar habitat types and slated for similar treatments (ripped, recontour, temporary).  Second, for the 
vegetation/soils monitoring project, in addition to informing forest botanists and soil scientists on the 
restoration of soils and native plant communities, measuring regenerating vegetation will inform forest 
wildlife biologists on how different road treatments influence wildlife habitat quality as well.  Through 
the identification of weeds, hiding cover and wildlife foods, we will help managers determine which type 
of road decommissioning will benefit (or impact) wildlife.  Third, identifying how road decommissioning 
treatments impact multiple resources such as soil productivity or grizzly bear habitat may influence 
future litigation on these little studied aspects of road management.  Collectively, integrated monitoring 
of several aspects of road management will give a complete view of the how roads are impacted by 
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different restoration treatments and the trade-offs between cost, people’s attitudes, and restoration of 
natural resources. 

Treatment types: Open roads (slated for treatment, not slated for treatment), temporary roads, 
decommissioned roads (abandoned, ripped, recontoured) 

Indicators Metrics 

Weeds Presence, density, and diversity of weeds 

Wildlife foods Presence, density, and diversity of key forbs and shrubs 

Hiding cover Percent vegetative cover greater than 1 meter 

Soil development Root-tight depth and duff/litter depth 

Sampling Design: Permanent vegetation and soil plots are established on roads before and after road 
treatment. Five road transects are established every 1,000 ft along the roadbed.  Along each transect, 10 
1-m2 quadrats will be sampled to record wildlife foods, hiding cover, and weeds. These quadrats will be 
located every 10 feet along the transect on the opposite side of the transect line (away from the road 
entrance).  Along each transect also conduct a point line intercept survey for road cover; and measure 
root-tight depth and duff/litter depth. Two reference transects are established parallel to the roadbed 
at 2,000 ft (right side) and 4,000 ft. (left side).  At the center of each transect a photo will be taken and 
habitat characteristics measured.  All plots will be measured at pre-treatment and post-treatment, year 
1, year 2, year 5, and year 10 post-treatment and reference road segments established.  Roads to be 
monitored will be selected on NEPA ready projects throughout the SW Crown.  Road monitoring site 
locations will be coordinated with road/aquatics and road/wildlife monitoring. 

 

Figure 1. Vegetation sampling design along road treatments 

Methods for data collection: Beginning at the 5-ft mark along the transect line; place a quadrat every 10 
feet. Using a 1 x 1 m frame, record the % of cover of trees, shrubs, fruiting sub-shrubs, and noxious and 
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beneficial weeds (e.g., dandelion, clover). Along each transect also conduct a point line intercept survey 
for road cover, root-tight depth, and duff/litter depth. A control road segment will also be established 
where there will not be any treatment of the roadbed.  At each transect, habitat characteristics are 
recorded including elevation, aspect of hillslope, overstory canopy cover, line of sight, and site history 
(e.g., years since last timber harvest, type of cut, recent fire). Photo points will also be taken at the 
center of each transect.  The same road sites could be used for all roads monitoring (i.e. aquatics, 
vegetation, soils, socio-economics, and wildlife). 

Methods for data analysis: Changes in presence, density, and diversity among native forbs and grasses, 
wildlife foods, weeds, and hiding cover will be compared between pre-and post-treatment and controls 
using t-tests and ANOVA models and separate tests for each vegetation response variable. 

Who could do the monitoring: Similar monitoring is currently being conducted by Wildlands CPR on the 
Colt Summit Project area and would be expanded across this and other project areas in the SWCC area. 
The Forest Service would provide feedback on locations, questions asked, and variables monitored. The 
University of Montana would review protocols and assist with statistical analysis. 

Deliverables/Applications: Deliverables include vegetation and soils monitored before and after road 
treatments on 12 treated road sites (and control road sites) on the Lolo, Flathead, and Helena National 
Forests in the SW Crown of the Continent region.  An annual report summarizing the year’s findings will 
be distributed to key stakeholders.  A presentation on the results of each year’s findings would be given 
to key stakeholders.  Potentially we would lead an annual field trip with local students or local residents 
to take photo points.  Ultimately this project would result in increased understanding of the 
benefits/impacts of road decommissioning treatments and temporary roads on vegetation and soils. 

Adaptive Management: After year two of post treatment monitoring, general trends of vegetative and 
soil response at the site-level will be available to help guide future management decisions on road 
treatment techniques.  Additionally, monitoring protocols could be adjusted at this time to ensure that 
we will produce statistically significant results.  After year five of post treatment monitoring, vegetative 
and soil response trends should be established and statistical analysis conducted.  Information should 
help the Forest Service determine the effectiveness of different road treatment types at reducing weed 
infestations, restoring wildlife habitat, and soil development and help prioritize future restoration 
efforts. Additionally, determining the impacts of temporary roads on vegetation and soils will inform 
managers about the ecological costs and benefits of these roads.   

Annual and total budget estimates: Approximate annual budget (n=12 road segments) 
Site selection, oversight, data management   $6,000    
Analysis, reporting      $2,500    
Field Technician 1 (12 weeks)    $9,720    
Field Technician 2 (12 weeks)    $8,760    
Field travel       $3,600    
Field supplies        $500    
Subtotal       $31,020   
Overhead (10%)      $3,102   
 
Total       $34,188 
Total per site      $2,849 
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Appendix B5: Efficacy and Ecological Effects of Treatments to Restore 

Whitebark Pine 
Collaborators 

Forest Service: Amanda Milburn (Silviculturist, Helena National Forest), additional collaborators have 
been invited to participate and if funding is secured their contributions will be integrated with this 
project 

University of Montana: Andrew J. Larson (Assistant Professor of Forest Ecology); Cara Nelson (Assistant 
Professor of Restoration Ecology), and Colin Maher (PhD candidate) 

Long-term plan objectives which pertain to this proposal include:  

B5: Maintain biodiversity of native/desirable terrestrial plants and wildlife 

Questions: 

1. Do restoration treatments affect rates of growth or cone production in whitebark pine; if so, do 
responses vary by tree size or competitive environment? 

2. What are the effects of treatments on stand composition and structure? 
3. Do restoration treatments have higher rates of natural recruitment or abundance of understory 

plants that have been identified as important facilitators or inhibitors of natural recruitment? 
4. Are there unintended consequences of treatments including increased rates of mortality, 

frequency or severity of beetle attacks, and incidence of white pine blister rust? 
5. What is the rate of survival of outplanted seedlings; do rates vary by microsite, numbers of 

seedlings per planting site, family of origin, or pre-planting mycorrhizal inoculation? 

Introduction: Whitebark pine (Pinus albicaulis Engelm.) is a keystone species of high‐elevation 
ecosystems that provides watershed protection through hydrologic regulation, nutrient‐rich food for 
many wildlife, and unrivaled scenery for wilderness enthusiasts.  However, this important tree and the 
goods and services it provides is currently declining at an alarming rate, due to the combined effects of 
whitepine blister rust (Cronartium ribicola), altered fire regimes, climate change, and mountain pine 
beetle (Dendroctonus ponderosae). Concern over the status of whitebark pine has led to its listing in 
USFS Region One as a sensitive species, as well as considerable investment in outplanting and 
silvicultural treatments to promote regeneration, improve rates of growth, and decrease mortality.  

Despite widespread interest and investment in whitebark pine restoration, there is almost no 
knowledge about the efficacy and ecological effects of these management activities.  A survey of FS 
mangers in the western United States indicated that few had the resources to adequately monitor the 
effects of treatments to restore whitebark pine.  Furthermore, there is almost no published literature on 
the effects of prescribed burning or mechanical treatments to restore whitebark.  Limited available 
evidence from studies published by Bob Keane and collaborators suggest that there is a need to refine 
treatment prescriptions to avoid adverse unintended consequences, such as increased mortality of 
mature whitebark pine.  In addition, survival of outplanted seedlings has been low.  Thus, there is a 
critical need both to assess previously implemented and currently proposed restoration treatments.   

Treatment types: To assist with developing appropriate restoration strategies, we propose to assess the 
success of whitebark pine outplanting projects and the effects of restoration treatments (silvicultural 
and prescribed fire) on whitebark pine growth and cone production, regeneration and successional 
dynamics, and insect and disease incidence for all treatments within the SWCC that aim to restore 
whitebark pine.  We expect there to be approximately 3-8 outplanting projects (300-500 acres) and 4-7 



SWCC Long-Term Monitoring Plan 2012 

 

57  

 

projects (1500-3000 acres) that involve thinning and/or burning to restore whitebark pine in the next 
ten years.  Pre-treatment data collection in 2012 is needed for the 2-3 project areas that are scheduled 
for implementation in 2012 or 2013 (at a minimum, the Davis planting project and Alice prescribed burn 
projects on the Lincoln District).   

Metric(s)  Sampling timeline 

radial growth, branch inter-node length, and cone 
production 

Pre-treatment, years 1, 2, 5 and 10 post-
treatment. 

Overstory and understory composition Pre-treatment, years 1, 5 and 10 post-treatment. 

Density of seedlings, abundance of key understory 
plants (e.g., grouse whortleberry and Carex spp.) 

Pre-treatment, years 1, 2, 5 and 10 post-
treatment. 

Mortality rates; incidence of blister rust and bark 
beetles. 

Pre-treatment, years 1, 2, 5 and 10 post-
treatment. 

Seedling status; microsite characteristics Year of treatment and yrs 1, 2, 5 and 10 post-
treatment. 

 

Sampling design:  The sampling design for assessing the effects of silvicultural treatments will follow RI’s 
Whitebark Pine Inventory and Monitoring Protocols (Bush and Kies 2012) and will involve sampling 
treated and control stands both before and after treatment implementation (i.e. BACI design). 

Methods for data collection:  Data collection methods will follow RI’s Whitebark Pine Inventory and 
Monitoring Protocols (Bush and Kies 2012). 

Methods for data analysis:  

Who could do the monitoring: Data will be collected by hired field crews. 

Deliverables/Applications:   

 Presentation of research findings to SWCC-CFLRP USFS personnel at the district, forest, and 
regional level. 

 Presentation of research findings in a technical note to be distributed throughout the northern 
Rockies to USFS land managers, state officials, restoration practitioners, and interested citizen 
groups. 

 Presentation of research findings at a professional meeting of scientists and managers. 

 Presentation of results in a scientific journal article that focuses on natural resource 
management  

Adaptive management: This project will provide a valuable opportunity for collaboration among SWCC-
participants while producing vital information for regional land managers that seek to restore whitebark 
pine ecosystems.  

Budget: The total project cost is $21,518.  Of this amount, we are requesting $10,759 of FY2012 CFLRP 
monitoring funds.  UM would provide $3130 in matching funds.  In addition, we have already secured an 
additional $6,500 in funding for collecting pre-treatment data in 2012 through a grant to Drs Nelson, 
Larson, and Sala from the McIntire Stennis Cooperative Research Fund.  Although these dollars are 
federal and therefore cannot serve as CFLR program match, they will substantially reduce the FY12 costs 
of conducting this monitoring.   
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EXPENSE 
CFLRP 
REQUEST 

Additional secured funds 
 

Salary and fringe $9281 $5000 

Supplies 0$ $2000 

Travel $500 $629 

TOTAL DIRECT COSTS $9781 $ 

IDC $978 $3130 

GRAND TOTAL $10,759 $10,759 

% of TOTAL 50% 50% 
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Appendix B6: Effects of Herbicide Treatments on Invasive Plants, Native 

Plants, and Soils   
Collaborators: 

Forest Service: Terry Carlson (Soil Scientist, Lolo National Forest); Forest Service Weed Managers will be 
included in all phases of project planning and implementation 

University of Montana: Dr. Cara Nelson (Assistant Professor of Restoration Ecology), Dr. Viktoria Wagner 
Post-doctoral researcher, Plant Ecology), and Ashley Grant (Research Coordinator, Plant Ecologist) 

Long-term plan objectives which pertain to this proposal include:  

B5: Maintain biodiversity of native/desirable terrestrial plants and wildlife 
B6: Prevent, remediate, or control invasions of exotic terrestrial species 

Questions: 

1. Was the abundance of target invasive plants (e.g., knapweed) significantly reduced in response to 
herbicide treatment?  

2. Is there secondary invasion by other weeds after treatments?  
3. Does aerial spraying affect establishment of native seeded species? 
4. What are the effects of herbicide treatments on non-target understory plant communities? 
5. What are the effects of herbicide treatments on understory plant communities? 
6. How do herbicide treatments affect fitness of desired native plants? 
7. What is the temporal duration of herbicide effects and are there optimal spray intervals for 

conserving desired native plants? 
8. How does the soil nutrient status change after herbicide treatment? 
9. Is the composition of soil fungal and bacterial communities impacted by invasive plant 

abundance? 

Introduction:  Herbicides are widely used to control nonnative invasive plants in the SWCC.  On FS land 
within SWCC, managers generally conduct implementation monitoring immediately after herbicide 
application, but due to limited resources, long-term monitoring of the efficacy and ecological effects of 
treatments is not generally done.  The SWCC CFLRP allocated FY2011 funds to assessing the efficacy of 
herbicide treatments.  The primary questions being addressed with the 2011 funds are the effects of 
treatments on target weeds and on the potential for subsequent invasion after treatments.  However, 
there is a corresponding need for understanding the effects of herbicide treatments on native plants.  
The ultimate goal of restoration is not to remove a particular weed but rather to re-establish resilient 
native plant communities.  To date, there is almost no information on the effects of herbicide 
treatments on the fitness or viability of keystone native plants.  Collaborators on this project are only 
aware of one published study on this subject from anywhere in North America; results from this study 
indicate that herbicides can affect rates of flowering (and, therefore, recruitment into the population) 
for as many as five years.  Information on the duration of herbicide effects on native plants could assist 
managers with determining optimal spray intervals for simultaneously removing invasives and 
conserving native plant populations.   

In addition to gaps in knowledge on effects on native plants, there is little information on the long-term 
effect of herbicides on soil resources.  Herbicides can have effects on soils via direct mechanisms, such 
as toxic effects on soil biota, or indirect ones, such as changes in plant community composition that then 
change soil physical and chemical properties.  Changes in soil nutrient availability can impact plant 
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establishment, growth and survival.  Evaluating herbicide impacts on soil components is, therefore, 
essential to understanding long-term impacts of herbicide treatments.   

We propose to monitor: 1) the effectiveness of herbicide applications for removing target species, 2) the 
impacts of herbicide application on non-target species, 3) the efficacy of multiple treatment methods, 4) 
the fitness of three key native plant species, and 5) soil properties.  Pre-treatment monitoring for 
questions 1-4 was conducted in 2011.  Due to climatic limitations in 2011 a limited number of sites were 
treated.  Monitoring of questions 5-9 will be conducted on 4 aerial treatment units, beginning in 2012. 
This project will provide a valuable opportunity for collaboration among SWCC-participants while 
producing vital information for regional land managers that seek to restore self-sustaining ecosystems.  

Treatment types to monitor: Aerial and roadside herbicide applications 

Aerial herbicide monitoring questions: 

QUESTION INDICATOR(S) METRIC(S) SAMPLING SCHEDULE 

Implemented in 2011 

Q1 
Pre-and post-treatment 
abundance of target weeds 

% cover and frequency 
Pre-treatment and 1, 3, and 5 

years post 

Q2 
Pre-and post-treatment 
abundance measurements of 
non-target species 

Q3 
Pre-and post-treatment 
abundance of target weeds 

Q4 
Pre- and post-treatment 
abundance of common species 
by origin (native vs. nonnative) 

Implemented in 2012 

Q5 Abundance of native plants Cover 
Pre-treatment; annually for two 
years after treatment 

Q6 
Rates of survival, growth, and 
reproduction for three 
understory forbs 

Survival, leaf area, and 
number of flowers 

Pre-treatment; annually for two 
years after treatment 

Q7 
Change in indicators for Q1 and 
Q2 over time 

Cover; survival, leaf 
area, and number of 
flowers 

Pre-treatment; annually for five 
years after treatment 

Q8 Soil nutrient status 
N, P, K, S, Ca, Mg, Na, 
CEC, OM, and OC Pre-treatment data (2012), post-

treatment data (2019) 
Q9 Soil bacteria and fungi 

Abundance of soil 
micro-biota 

 
Sampling Design: Monitoring of herbicide treatments will be conducted on the Helena and Lolo National 
Forests. The number of sites monitored on each forest will be determined by project availability, with 
the goal of establishing 15 sites across the two districts. The following four types of experimental 
treatments will be monitored: herbicide only, herbicide & seeding, seeding only, and untreated control.  
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Treatment will be randomly assigned to experimental plots. Herbicide application will be done by the 
applicator contracted by the National Forest. Within each 120m x 3m belt transect, two of the four 30m 
x 3m experimental plots will be treated (Figure 1, a). Areas treated with herbicide will receive either 
aminopyralid (LNF) or clopyralid/picloram (HNF). Clear polyethylene tarps will be placed over the other 
two 30m x 3m experimental plots. Tarps will be installed immediately preceding herbicide application 
and promptly removed afterward. To ensure cold stratification over the winter and early exposure to 
spring precipitation to facilitate germination, seeding of experimental plots will be done in the autumn 
after herbicide application. The experimental seed mix applied on all plots includes blue wildrye (Elymus 
glaucus) 48%, mountain brome (Bromus marginatus) 20%, bluebunch wheatgrass (Pseudoroegneria 
spicata) 16%, and slender wheatgrass (Elymus trachycaulus) 16%; this mix is commonly used on the 
Flathead National Forest. USFS contacts (weed specialists/range managers) on each forest agreed to the 
use of this seed mix on their district.  Within each 220m x 3m belt transect, two of the four 30m x 3m 
experimental plots (Figure 1, a) will be hand seeded.   

*Drawing is not to scale

xx x

30m

3m

(a)

(b)

(c)

* *
**

* *
**

* *
**

* *
**

* *
** (d)

Treatments
•Herbicide only
•Seed and herbicide
•Seed only
•Control

Forest Opening
N

 
Figure 1.  Sampling design at each aerial site, including location of the belt transect, experimental plots 
(a), subplots for estimating percent cover of understory vegetation (b), soil sample collections for soil 
analyses (c), and beginning and end of transect marked by Trimble GPS (d).   

Methods for data collection: During summer herbicide applications, a 120m x 3m belt transect will be 
established at a randomly selected location within the aerial spray unit (Figure 1). The transect start and 
end points of each experimental unit will be marked with a Trimble GPS. Within each belt transect, four 
30m x 3m experimental plots will be installed (Figure 1, a). Within each experimental unit, a transect will 
be established that runs the length of the experimental unit. Along this transect, five 1-m2 subplots will 
be established at the 5-m, 10-m, 15-m, 20-m, and 25-m marks (Figure 1, b) for measuring percent cover 
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of understory vegetation and ground substrates, and density of regenerating trees. Subplot corners will 
be permanently marked using rebar with PVC caps (Figure 1, * symbol). In addition, tree tags will be 
installed to aid in subplot relocation.  Within each subplot, vegetation cover will be measured by visual 
estimation (vertical projection) for all vascular plant species following USFS protocols; regenerating trees 
(>10cm tall) will be identified to species and tallied by size classes (< 0.1 m, 0.1m -0.3m; >0.3m – 1.3m; 
>1.3 - 2.3m; >2.3 m tall); and percent cover of lichen, litter, moss, permanent ice and snow, rock (>1/8” 
diameter), road, transient ice and snow, water, wood (>1/4” diameter), and unknowns will be recorded 
(Figure 1, b). For the assessment of native plant fitness, individuals of three study species will be 
monitored within “herbicide only” and “control” plots. Individuals will be assigned to numbers, marked 
with a metal tag, and mapped.  Plants will be assigned to four stage classes: seedling, juvenile, 
vegetative adult, and reproductive adult. For each individual (except for seedlings), we will census the 
following traits: number of leaves, the width & length of the broadest leaf, plant height, the number of 
shoots, and the diameter of the base stem. For reproductive individuals, we will assess the number of 
reproductive shoots and the number of inflorescences and flowers. Soil samples (Figure 1, c) of the top 
10cm of the soil profile will be collected adjacent to 3 of the 5 subplots (Figure1, b).  Soil samples will be 
collected in the control and herbicide only experimental units.  Once vegetation data are collected 
subplots will be categorized as having high (>50% cover), medium (~30% cover), or low (<10% cover) 
invasive plant cover.  Directly adjacent to one subplot that falls into each of the categories (high, 
medium, and low) soil samples will be taken, for a total of 3 soil samples per experimental unit.  

Methods for data analysis: For Q1 – Q4 comparisons among treatments and with controls will be made 
after post-treatment monitoring using an ANOVA. The effects of herbicides on native plant demography 
will be analyzed with linear mixed effects models and with integral projection models. 

Who could do the monitoring: Implementation and effectiveness data collection will be conducted by a 
field crew hired through the University of Montana. Data will be transferred to the Forest Service FSVeg 
database where it will be cleaned and exported to the SWCC data storage unit at UM. Data analysis will 
be conducted by Dr. Viktoria Wagner, Dr. Cara Nelson, and Ashley Juran at UM. 

 
Roadside herbicide treatments: 

Q10: Was the abundance of target invasive plants (e.g., knapweed) significantly reduced in response to 
herbicide treatment along roadsides (efficacy)?  

Q11: Is there secondary invasion by other weeds after roadside treatments?  

Q12: Does herbicide application along roadsides reduce the viable weed seedbank?  

QUESTION INDICATOR(S) METRIC(S) SAMPLING SCHEDULE 

Implemented in 2011 

Q10 
Pre-treatment and post-
treatment abundance of target 
weeds 

% cover and frequency 
Pre-treatment and 1, 3, and 5 

years post Q11 

Pre-treatment and post-
treatment abundance 
measurements of non-target 
species 

Q12 
Seed germination and seedling 
survival and growth 

Frequency 
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Methods for data collection:  Monitoring of herbicide treatments will be conducted on all three Forest 
Service districts. The number of sites monitored on each forest will be determined by project availability, 
with the goal of establishing 10 sites across the three districts.  Sites on each forest will be monitored for 
the following five types of experimental treatments: herbicide only, herbicide & seeding, seeding only, 
herbicide-repeat application, and untreated control. Treatment will be randomly assigned to 
experimental plots (see below), with the exception that the control and seed-only plots will always be 
located next to each other due to logistical constraints. Herbicide application will be done by the 
applicator contracted by the Forest Service. Within each 250m x 3m belt transect, three of the five 30m 
x 3m experimental plots will be treated (Figure 2, a).  There will be a 50-m buffer between treated units 
and untreated units. Areas treated with herbicide will receive aminopyralid (FNF and LNF) or clopyralid 
(HNF). Seeds and seeding methods will be the same as in Q1-Q4.  Within each 250m x 3m belt transect, 
two of the five 30m x 3m experimental plots will be treated (Figure 2, a). 

Road bed
*Drawing is not to scale

Buffer
50m

Buffer
50m
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(b)

(c)

(d)
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**

* *
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* *
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* *
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* *
** (e)

Treatments
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•Seed only
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x

 

Figure 2.  Sampling design at each road site, including location of the belt transect, experimental plots 
(a), subplots for estimating percent cover of understory vegetation, tree regeneration, and ground cover 
(b), soil sample collections for soil and seedbank analyses (c), point-line intercept transect for measuring 
invasive plant frequency (d), and beginning and end of transect marked by Trimble GPS. 

Methods for data analysis: same as Q1-Q4. 

Who conducts monitoring: same as Q1-Q9. 

Who could do the monitoring: same as Q1-Q9. 
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Deliverables/Applications:  

 Presentation of research findings to SWCC-CFLRP USFS personnel at the district, forest, and 
regional level.  

 Presentation of research findings in a technical note to be distributed throughout the northern 
Rockies to USFS land managers, state officials, restoration practitioners, and interested citizen 
groups.  

 Presentation of research findings at a professional meeting of scientists and managers.  

 Presentation of results in a scientific journal article that focuses on natural resource 
management. 

Adaptive Management: In this proposed project, monitoring for herbicide impacts on vegetation 
responses will occur over a five year time period.  Throughout this learning process project updates will 
be efficiently communicated to decision makers within the SWCC.  For the proposed soil monitoring pre-
treatment data would be collected this year (2012) while post-treatment data would not be gathered 
until the end of the CFLRP timeline (2019).  Herbicide monitoring project results on both above- and 
below-ground response variables will improve mangers ability to determine effective herbicide 
application cycles, controlling the spread of target invasive species while encouraging the growth of 
native plant communities.   

Budget 
The total amount requested from CFLRP Monitoring funds for 2012 is $28,108.  UM Collaborators will 
provide an additional $15,537 in match (already secured).   

EXPENSE 
CFLRP 
REQUEST 

MATCH (UM & Humboldt 
Foundation) 

Salary and fringe $14,075  $7,360  

Supplies $300  
 Soil nutrient analysis (24 plots) $600  
 Soil biota analysis (24 plots) $8,000  
 Travel $968  
 Communications $50  
 TOTAL DIRECT COSTS $23,993  $7,360  

IDC $2,399  $7,678  

GRAND TOTAL $26,392  $15,038  

% of TOTAL 64% 36% 

 
Of the requested funds, 55% is for salary for field assistants and 33% is for soil analyses.  Dropping the 
soil biota analysis would reduce the budget by $8,000. 
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Appendix B7: Ecological effects monitoring of selected bird species of concern 
Collaborators 

University of Montana: Victoria Dreitz – Adjunct Professor, College of Forestry and Conservation 

Northwest Connections 

Forest Service: Lorraine Brewer – Wildlife Program Leader, Lolo National Forest, Carly Lewis – Biological 
Science Technician, Lolo National Forest 

Long-term plan objectives which pertain to this proposal include:  

Objective B5: Maintain biodiversity of native/desirable terrestrial plants and wildlife  

Introduction:  

Integration with other projects: this project will integrate with the integrated forest plot project 
(Appendix V3) in that sites chosen for vegetation sampling will also be monitored for birds. 

Treatment types: Mechanical thinning and prescribed fire 

Question 1:  

Indicators Metrics 

Presence/absence of selected species Probability of occurrence of bird species pre-and post-treatment  

Sampling Design:  

Methods for data collection:  

Methods for data analysis Q1:  

Who could do the monitoring Q1:  

Deliverables/Applications Q1:  

Adaptive Management Q1:  

Annual and total budget estimates:  
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Appendix B8: Wildlife habitat modeling 
Long-term plan objectives which pertain to this proposal include:  

Objective B7: improve fish and wildlife habitat, including for endangered, threatened, and sensitive 
species 

Introduction: Threatened, endangered and sensitive species could potentially be affected by any of the 
planned terrestrial treatments. The SWCC will monitor the effects of treatments on species that fit the 
above criteria in the SWCC: grizzly bear, fisher, American marten, northern goshawk, flammulated owl, 
hairy woodpecker, pileated woodpecker, black-backed woodpecker, and elk. While wolverines occur in 
the SWCC, management activities associated with CFLRP were not deemed to occur in primary habitat 
associated with this species so they are not included in current monitoring plans.   

Most of the threatened, endangered and sensitive species in the SWCC occur in relatively low densities, 
have large home ranges, and have complex habitat requirements. Because of this, monitoring the 
responses of these species at the scale of specific projects is not meaningful in terms of gathering 
statistically relevant information. Therefore, the SWCC will monitor the effects of planned treatments on 
habitat suitability of fisher, American marten, northern goshawk, flammulated owl, hairy woodpecker, 
and pileated woodpecker through habitat modeling. Black-backed woodpeckers are strongly associated 
with recently burned forests. This species will be considered by evaluating the amount of suitable 
habitat provided by wildfires or prescribed burns within the SWCC. Management concerns for grizzly 
bear and elk largely focus on road densities and security areas. These two species will be evaluated in 
relation to these specific habitat considerations.   

The SWCC has selected habitat suitability modeling as the underlying framework to monitor the 
response of the identified species to treatments. The models will evaluate habitat suitability for each 
species at appropriate scales and compare habitat suitability before and after treatment. Vegetation 
variables will be sampled pre-treatment and these data used to improve the models. Specific vegetation 
changes produced by the treatments will be measured post-treatment, and these changes will be used 
to assess changes in habitat suitability. Selected habitat models will be validated when feasible to assure 
their effectiveness and accuracy in evaluating habitat in the SWCC landscape. Additional monitoring of 
sensitive species will be conducted under Objective b4 (above). 

Integration with other projects: this project will use the vegetation data collected through the 
integrated plot project (Appendix V3) to inform the habitat models. The wildlife habitat models are part 
of the integrated design to monitor the effects of project vegetation treatments.  The wildlife models 
depend on vegetation variables sampled as part of the integrated vegetation sampling, and then provide 
estimates of the effects of the treatments on the selected wildlife species.   

Treatments types: All types of terrestrial thinning, prescribed burning, and other vegetation 
manipulations. 

Questions: How do selected treatments (e.g., mechanical thinning, prescribed burning, combination of 
thinning and burning) influence the habitat suitability of selected T&E, sensitive, and management 
indicator species (i.e. fisher, American marten, northern goshawk, flammulated owl, hairy woodpecker, 
pileated woodpecker)? 

Indicators: Changes in habitat suitability as quantified by the habitat models developed for the seven 
selected species. Treatment effects at the project level will be determined through pre- and post-
treatment sampling of specific vegetation variables from replicated plots. Changes in the contribution of 
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each treatment site to the habitat of each species will be quantified as changes to the habitat suitability 
of the species based on habitat model analyses. 

Vegetation variables to be sampled at the project sites include the following (number of models using 
each variable): 

1. Overstory tree canopy cover (7 species) 
2. Ecological site (Groupings of habitat types) (7 species) 
3. Total trees per acre (>1 in.) by size class (7 Species)   
4. Snags per acre by size class (5 species) 
5. Percent ground covered by coarse woody debris by size class (diameter) (4 species) 
6. Profile board measurement of horizontal cover (as measured at 1m, 2m, and 3m height 

intervals) (3 species) 
7. Shrub canopy cover by species (for shrubs >1m) (3 species) 
8. Average shrub height by species (3 species) 
9. Basal Area (2) 
10. Understory tree canopy cover (where applicable) (1 species) 
11. Defective trees per acre by size class (DBH) and species (broken tops, butt-rot, heart-rot, 

presence of conks) (1 species) 
12. Stumps (3ft tall) per acre (1 species) 
13. Log decay classes (Maser et al. 1979) (1 species) 

Sampling Design:  The sampling design will follow that developed for other vegetation monitoring.  
Sampling sites will be selected based on their ecological site (habitat type grouping), existing vegetation 
condition (large trees present or absent, other criteria), treatment goals (restoration of native 
ecosystem, fuel mitigation), and treatment applied (e.g., mechanical thinning, hand slashing, prescribed 
burning, or a combination of thinning and burning). For each combination of site, vegetation, goal, and 
treatment, replicated project sites will be selected. Within each project site, specific treatment stands 
will be sampled using replicated randomly placed plots. In addition, comparable control areas will be 
located within the surrounding landscape and similarly sampled. Vegetation sampling will occur for at 
least 1 year pre-treatment and at appropriate times post-treatment (e.g., Year 1, 2, 3, 5, 10 and 15). 
Post-treatment sampling may correspond with follow-up treatments such as prescribed burning or weed 
spraying. 

Wildlife models will be run pre- and post-treatment (multiple runs over the duration of the CFLRP 
monitoring) at various scales of interest. Scales of analyses may be for the surrounding 6th code HUC, 
Forest Service Ranger District, larger watershed, or entire SWCC area.   

Methods for data collection: Vegetation variables will be sampled in conjunction with other vegetation 
sampling using combinations of plot, transect, and other sampling procedures described under 
Appendix B1. 

Methods for data analysis: Wildlife models have been developed from a habitat suitability base. Habitat 
suitability models identify the known habitat characteristics of each species, and the relationship 
between selected variables (listed above) or other variables derived from remotely-sensed or other data 
sources to the habitat suitability of the species. An example is shown in Figure X.  
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Figure X.  Example of the relationship between a vegetation parameter and habitat suitability of a 
modeled wildlife species. 

Wildlife models evaluate each pixel in the selected landscape for their value for each habitat variable.  
For treatment areas, the actual sampled data will be used to assign the value of each variable to the 
pixels in the treatment area. These values will change with pre- and post-treatment vegetation 
conditions based on the vegetation sampling results. To determine the effect of the treatment on 
habitat suitability for species assessed at a larger scale, values will be assigned to the mapped forest 
classification type/ecological site type conditions in the surrounding landscape. Control plots occurring 
within these mapping categories will provide some estimates of the variance of each variable within that 
mapping category. The accuracy of assigning a value for each variable to each pixel will vary with the 
specific variable, with some major limitations in the ability to remotely define conditions for many 
variables noted. However, these potential inaccuracies will at least be held constant relative to the 
treatment effects that will be based on accurate field-sampled vegetation changes. 

Each wildlife model combines the various specific variables used to characterize the habitat of the 
species into an overall habitat suitability rating for each pixel or stand of vegetation. This information 
may then be furthered analyzed to determine the effects of treatments on number and suitability of 
home ranges for each species.  

Vegetation samples from 2012 will be analyzed to determine their variances within stands and within 
each category or grouping of stands.  The variance will then be used to evaluate the sampling intensity 
employed in 2012 and recommend if any adjustments are needed for future years.  Each habitat 
variable will be used in associated habitat models and wildlife habitat quality of each project site 
determined.  Variance estimates for each variable will also be used to derive confidence intervals 
around model estimates following the methods of Bender et al. (2004).  The habitat model for each 
species will be evaluated in terms of which variables have the greatest variance within stands and thus 
add the greatest variance to the model outputs, and the sensitivity of the model to this variance.  
Potential adjustments to future sampling will be recommended if key variables are not being adequately 
sampled. 

It is well established that remotely sensed mapping of vegetation reflects varying accuracy of the 
vegetation conditions mapped.  A major oversight in many evaluations of habitat models is failing to 
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assess how well vegetation maps used to drive the habitat models actually track vegetation parameters 
of importance to the species (Roloff and Kernohan 1999, Roloff et al. 2009).  Habitat suitability models 
describe the expected relationship between specific habitat parameters needed by a species to the 
habitat quality of that species.  When these models are applied at landscape scales and rely on remotely 
sensed information to map conditions, the ability of the classification systems used in the mapping to 
account for each specific habitat parameter needs to be assessed.  Failure to consider how each 
parameter is tracked by the classification system will mean that the investigator will have no idea of how 
well the classification system is working in describing the habitat needs of each species. 

We propose to evaluate likely variance in habitat variables expected in different types of stands mapped 
in VMAP used to determine the habitat values at landscape scales surrounding treatment sites.  We 
propose to use existing data sets such as FIA plots or stand exam data for those variables that have been 
sampled through these protocols.  Each variable will be analyzed for its variance within a VMAP cover 
class.  This variance can then be used in calculating confidence intervals for the habitat models as used 
at the landscape scale, and will identify those variables that have high variances and are contributing to 
potential uncertainty in model outputs at landscape scales.  For variables that have not been included in 
past sampling, we will begin to build a data set based on sampling conducted in pre treatment and 
control stands for the CFLR project.  Over time, the variance associated with these variables for different 
VMAP cover classes will be quantified and can be used to inform the model analyses.  Failure to assess 
the variance associated with model variables will mean that the ability of the habitat models to monitor 
CFLRP project effects on the selected wildlife species at landscape scales will be unknown.  Further, 
model validation efforts will need this information to correctly interpret the ability of each model to 
accurately identify vegetation parameters (or lack of ability to track these variables) at landscape scales.  
Without this information, any model validation attempts will not be able to distinguish between how 
well the model explains the species habitat response from inaccuracies in habitat quality caused by 
errors in assigning habitat variable qualities to VMAP vegetation classes.   

Who could do the monitoring: Initial models are currently being developed by the Ecosystem 
Management Research Institute (EMRI) in conjunction with the wildlife working group. This work will be 
summarized in a report to the Monitoring Committee.  

Deliverables/Applications: This project will conduct pre treatment computations of habitat quality for 
each of the 7 modeled species at each site selected for vegetation sampling in 2012.  The project will 
also evaluate the variability around each habitat variable and use this to compute confidence intervals 
around the model outputs.  The project will begin to investigate the variance associated with model 
variables within VMAP cover classes.  For those variables that have good data sets from past sampling 
that can be associated with a VMAP cover class, variance estimates will be generated.  For new variables 
not included in past vegetation sampling, initial estimates of variance will be generated based on the 
vegetation sampling conducted in treatment sites, but this will be limited to a small number of VMAP 
cover classes, so will not be able to be applied across broader landscape assessments until additional 
years of sampling help provide needed data.  Project deliverables will include the habitat quality 
estimates for each project site for each species, and a report that summarizes the information on 
habitat variable analyses and calculation of confidence intervals at both site and landscape scales. 

Adaptive Management: The 2012 work will apply the habitat models to specific project areas and 
demonstrate their applications to site evaluations.  Analyses of the model variables and their variances 
as determined from 2012 vegetation sampling will produce possible recommendations for adjustments 
to future sampling in terms of possible methods or intensities of sampling.  Analysis of model variables 
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associated with VMAP cover classes will identify variance associated with this use of remotely sensed 
information, and will help guide future use of mapped information in model validation efforts.     

Annual and total budget estimates: Model development: $30,570 funded in FY 2011 with no additional 
funds to complete this task. Collection of pre- and post-treatment habitat data conducted as part 
Objective B1 and funded through that work. 2012: Incorporation of field data into models, initial 
assessment of habitat value of treatment sites, and analysis of the variance associated with habitat 
variables at stand and landscape scales: $21,175 with $5,200 in matching funds. (Model validation costs 
see following section.) 

2012 budget: 

Salaries (including fringe benefits: 
Wildlife/GIS analyst:   2.5  months @ $4,500     $11,250 
Senior ecosystem ecologist 1 month @ $7,250     $  7,250 
Travel and supplies: Travel to meetings, map production, copies,  etc.  $      750 
Total direct costs:        $19,250  
Indirect costs: 10% of direct costs:      $  1,925 
Total project costs:        $21,175 
Matching support: 
Salary and fringe benefits of Jon Haufler: 0.5 months @ 10,400:   $ 5,200 
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Appendix B9: Forest Carnivore Surveys 
Collaborators 

Forest Service: Scott Tomson (lead) – Wildlife Biologist Seeley Lake Ranger District, Carly Lewis - 
Biological Science Technician Lolo National Forest, Beth Hahn – Regional Wildlife Ecologist R1 

Northwest Connections 

Long-term plan objectives which pertain to this proposal include:  

Objective B7: improve fish and wildlife habitat, including for endangered, threatened, and sensitive 
species 

Integration with other projects: this project may help validate the habitat models developed under 
Appendix B8. 

Introduction: Forest carnivores are amongst the most wide-ranging species within the SWCC, utilizing 
vast areas and a variety of habitat types. While specific treatments are unlikely to substantially alter the 
general distribution and abundance of most forest carnivores, they could benefit from the efforts to 
make landscape-scale changes, including restoring a natural balance of habitat conditions and 
disturbances, reducing roads, and restoring habitat for prey species. Currently our knowledge of the 
distribution and relative abundance of forest carnivores in the SWCC is limited.   

Objectives that we’ve identified: 

• Develop a better understanding of the distribution of rare carnivores across the project area 
• Collect genetic material from the 3 focal species which will establish important baseline 

information (individual ID & sex, sub population genetics, etc)and add to the existing body of 
knowledge on these 3 species in Montana 

• Better understanding of travel routes and coarse habitat selection for these species  
• Identify “hot spots” where more intensive research could be conducted (i.e. GPS collar 

deployment) 
• Complement ongoing research and monitoring efforts including reporting on wolf pack activity 

and lynx habitat mapping efforts 
• Raise community awareness/increase support among partners and the general public for forest 

carnivore conservation 
• Make a concerted effort to survey roadless and wilderness efforts that have received very little 

survey effort to date  

Question 1: How does the distribution of carnivores (i.e. lynx, wolverine, fisher, wolf, mountain lion, and 
marten) in the SWCC change in relation to forest restoration treatments during the course of the CFLRP?  

Question 2: How does the prey availability for forest carnivores (particularly red squirrels and snowshoe 
hares) in the SWCC change in relation to forest restoration during the course of the CFLRP? 

Indicators: Species identification (including age and sex where possible, genetic information including 
individual identifier) and relative abundance data will be used to derive occupancy, distribution, and 
habitat relationships.   

Sampling Design Q1: Monitoring will combine multi-species track surveys with non-invasive DNA 
collection methods (hair snares) using protocols developed by researchers with the USFS Rocky 
Mountain Research Station (Schwartz et al. 2006; Squires et al. 2004). Sampling was started in winter 
2012 and should be continued in 2013 and 2014.  Rationale for conducting three years of survey is to 
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collect baseline information on distribution and relative abundance of forest carnivores in the SWCC, in 
light of annual variations in weather and snow conditions that can substantially alter species’ habitat use 
and distribution as well as our detection probabilities.  Another three-year sampling effort should be 
repeated every five years, so the next round would be in 2020-2022.   

Sampling Design Q2: Monitoring of key prey species will be conducted using established methods for 
estimating snowshoe hare densities (Krebs et al. 1999; Mills et al. 2005), and squirrel densities (Mattson 
and Reinhart 1996).  Sampling schemes will be stratified to include units or stands slated for treatment, 
control areas (same vegetation type and stand age, but with no treatment expected), and areas of 
regenerating forest (post- wildfire and/or ecosystem management burns).  Sampling will occur for 1-3 
years pre-treatment (as opportunity arises in the 2012-2014 sampling seasons) and again post-
treatment (in 2020-2022).    

Methods for data collection Q1: Carnivore surveys are conducted using a 5x5 mile grid to systematically 
survey the landscape for forest carnivores. There are roughly 80 grid cells in the SWCC, a third of which 
include wilderness or inventoried roadless areas. 

Survey methods include visiting each grid cell twice in winter months (Jan-March) -- the first time to 
deploy fisher hair snares and to conduct snow track surveys.  The second visit occurs roughly 3 weeks 
later, when technicians retrieve the fisher snares and conduct a second round of track surveys (a second 
track survey substantially increases the probability of detection).  Technicians backtrack suspected lynx, 
fisher, and wolverine tracks to try to collect DNA samples to confirm the species and identify the 
individual (Ulizio et al. 2006).  All genetic samples from track surveys and from the fisher hair snares will 
be sent to the RMRS wildlife genetics laboratory for analysis of species, sex, and individual.   

Q2: Snowshoe hare densities will be estimated using fecal pellet surveys in 3 m x 5 cm plots located 
within treatment units or control units, with the number of plots varying in relation to stand or unit size 
(Hodges and Mills 2008).  Relative abundance of red squirrels will be estimated by counting middens 
along transects within treatment units or control units (Mattson and Reinhart 1996), a method 
complementary to the snowshoe hare monitoring.   

Methods for data analysis Q1: GIS analysis of carnivore distribution, including information on individual 
animals (identified by genetic samples, which will be analyzed by the wildlife genetics lab at RMRS).  
These data will allow for a landscape-scale understanding of carnivore distribution over time, and be 
used to validate habitat models.  

Q2: Snowshoe hare densities estimated using established methods to convert pellet densities to hare 
densities (Krebs et al. 1999; Mills et al. 2005).   

Who could do the monitoring Q1: The project is led by Forest Service biologists working in the SWCC 
including district, forest, and regional biologists. These biologists will be collaborating with other current 
carnivore monitoring partners, including USFS Rocky Mountain Research Station, Montana Fish, Wildlife, 
and Parks, Northwest Connections, Montana DNRC, and others.  The track identification and winter 
travel skills needed for the monitoring require highly trained individuals.  Field work is currently being 
conducted by Forest Service technicians as well as crews hired thru Northwest Connections.   

Q2: Monitoring for prey base could utilize student interns, NGO staffs, and/or Forest Service technicians. 

Deliverables/Applications:  Annual monitoring reports will be produced during field season years and 
shared with all stakeholders.  We also anticipate generating at least one peer-reviewed publication, and 
presenting findings at scientific conferences and to community groups, as applicable.  Information on 
fisher locations will help inform future studies of fisher habitat associations (including a potential future 
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study that will deploy GPS collars on individuals in SWCC and other areas in MT/ID).  Information on lynx 
locations and individuals will be shared with RMRS biologists to target future lynx research. 
All carnivore occupancy data will be entered into the USFS database NRIS-Wildlife, and shared with the 
Montana Natural Heritage Program for use in the Tracker database. The data will be publicly available 
through the Montana Natural Heritage Program’s Tracker database. 

Adaptive Management:  This effort will produce the first standardized, comprehensive baseline 
inventory of carnivore occupancy for the SWCC area.  We will repeat the survey effort after five years, 
which will allow us to examine carnivore occupancy in relation to management treatments and natural 
disturbances.   

Annual and total budget estimates:  
1st cycle:  FY 2011: $22,500; FY 2012 $40,000; FY 2013 $40,000  
2nd cycle:  FY 2020 $40,000; FY 2021 $40,000; FY 2022 $40,000  
               
Cash to cooperator (likely Northwest Connections): $40K 
                                                Supplies: $6K  
                                                Equipment (gas, etc.): $5K 
                                                Travel/Mileage: $2K 
                                                Salary- 4 full-time techs ($115/day x 60 days)= $27K 
  
In-Kind match from cooperator: $22K (incl. salaries, travel, equipment) 
In-Kind match from FS biologists: $12K (salaries) 
                                                      $10K (supplies, snowmobiles, travel, etc.) 
                                                      $14K  (2 full-time techs; dependent on RIM and/or other funding) 
  
Total budget: $84-$98K, depending on additional funding for FS techs 
Total match: $44-$58K (52-59%), including >20% match from non-federal funds 
Total budget: $ 272,500 
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Appendix B10: Effectiveness of seed mixes and of restoring soil processes and 
function during rehabilitation projects 

Collaborators  
Forest Service: Terry Carlson (Soil Scientist, Lolo National Forest); Karen Stockmann (Biological Sciences, 
Lolo National Forest); David Marr (Soil Scientist, Helena National Forest); Derek Milner (Soil Scientist, 
Flathead National Forest); Steve Shelley (Region 1 Botanist); Susan Rinehart (R1 Native Plants 
Coordinator); Meredith Webster (R1 Soil Scientist) 

University of Montana: Peter Rice (Division of Biological Sciences), Cara Nelson (Ecological Restoration)  

Rocky Mountain Research Station: Debbie Dumroese (Research Soil Scientist) 

Long-term plan objectives which pertain to this proposal include: 

B4: Manage roads and trails to improve wildlife habitat quality while retaining desired public 
use/recreation and resource management access 

Questions:  
1. What seeded species are germinating on the rehabilitated sites? 
2. What is the survival of the germinated seed, what species are persisting through time? 
3. What is the recommended, cost effective seed mix for low to mid elevation, moisture stressed 

sites within the SWCC? 
4. What are the recommended site preparation techniques to ensure sowed seed germination and 

survival? 
5. Are rehabilitation techniques successful at rehabilitating soil processes and functions; if so 

which processes and functions? 
6. What is the projected timeline for restoring soil process and function, with and without 

rehabilitation expenditures? 
7. What soil rehabilitation monitoring techniques are cost effective yet sensitive enough to 

evaluate the question of rehabilitation effectiveness? 

Introduction: The Lolo NF has an active rehabilitation program which involves the use of seed mixes for 
re-vegetation. Seed mixes were originally developed on the Lolo NF in the mid 2000’s and included a mix 
of native and non-native grasses. In 2010, the seed mixes were re-designed to include only native 
grasses and forbs.   

Because of seed cost, an administrative study was initiated on the Forest in 2010 to evaluate seed 
germination and survival at rehabilitation sites across the forest. Rehabilitation sites included in the 
administrative study are a mix of hillslope, recreation, road decommissioning, and mining areas.  The 
administrative study results have surprised the forest, thus this proposal to have a formal monitoring 
project. In summary, the administrative study has found spotty germination of the sowed seed and low 
survival into the next growing season. In addition, the majority of species found on the rehabilitation 
sites are not from the seeded mix nor are they native species. 

This project will evaluate seed mix germination and survival (persisting into the next growing season) on 
low to mid elevation, moisture stressed sites throughout the SWCC planning area (for example landings, 
decommissioned roads, recreation sites).  In addition, the project would provide SWCC project 
managers suggested seed mixes for rehabilitation projects.  This project would tier to work done by 
Ashley Grant (2007-2009) on the Flathead and Clearwater National Forests (Grant 2009, Master’s Thesis) 
on mid to high elevation, moist sites.   
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In addition, In order to meet Region 1 Soil Quality Standards, soil rehabilitation projects are often 
proposed, for example landing rehabilitation, skid trail subsoiling, seeding or planting, mulching (using 
slash mats for harvest operations), or re-contouring unneeded road prisms. In two recent planning 
projects on the Lolo NF, Horseshoe West and Center Horse, soil rehabilitation is mentioned as part of 
the purpose and need for the project.  Finally, in recent years interested publics have questioned the 
effectiveness of soil restoration techniques in restoring soil processes and function. These items provide 
the underlying need for this project. 

Consequently, we will also evaluate the effectiveness of landing rehabilitation techniques on soil 
processes and function. The Flathead, Lolo, and Helena National Forests have acquired industrial timber 
lands from Plum Creek Timber Company.  Field surveys within the Horseshoe West and Center Horse 
project areas have found an overabundance of skid trails, minimally constructed roads, and un-
reclaimed landings. Because of the number of existing and unclaimed landings, there is the opportunity 
to monitor replicated study plots and a variety of rehabilitation techniques. Landings identified for study 
within this proposal will focus on low to mid elevation, moisture stressed sites. 

Pre-rehabilitation monitoring and the development of site-specific restoration plans would occur during 
the summer of 2013 with involvement from the Lolo NF Soil Scientists and RMRS Soil Scientists. Landing 
rehabilitation would be implemented by the Forest after the completion of planning; hopefully in 2014. 
Post-rehabilitation effectiveness monitoring (CFLRP monitoring) would be conducted over five field 
seasons beginning as the landings are rehabilitated (2014).   

Integration with other projects: this information will complement work being done under (B4) Impacts 
of Road Removal. 

Treatment types: rehabilitation of hillslopes, recreation, road decommissioning, mining areas, landings, 
skid trail subsoiling, seeding or planting, mulching or re-contouring unneeded road prisms. 

Sampling Design and Methodology: Monitoring would be conducted over 2-3 field seasons beginning in 
2013. Monitoring site location, site preparation technique, and the specific seed mix used would be 
provided by the forests. The monitoring protocol is outlined in Vogel and Masters (2001). 

Who could do the monitoring: this project will be conducted by Forest Service personnel in conjunction 
with individuals from the University of Montana and the Rocky Mountain Research Station. 

Deliverables: Presentation of research findings to SWCC and USFS personnel at the district, forest, and 
regional level. Seed mix and site preparation recommendations, landing rehabilitation technique 
recommendations, rehabilitation monitoring technique recommendations, and potentially a journal 
publication or Tech Notes. 

Adaptive Management: the results of this project will be used to improve seed mixes. They will also be 
used to improve methods for soil and vegetation rehabilitation. 

Budget:  

The total amount requested from CFLRP Monitoring funds is $ 13,200/year for 3 years. 

FS Match:  $5,000 in match (FS salary, non CFLRP funds) and $10,500 funding for the GS-5 seasonals for 
an additional 2 months to work on other sites in the Lolo NF. 

UM Match:  $2,000  

RMRS Match:  $5,000 



SWCC Long-Term Monitoring Plan 2012 

 

76  

 

Appendix C1: Hybrid PIBO application 
Implementation of PacFish-Infish Biological Opinion (PIBO) Monitoring Protocols to Determine the 
Influence of Roads and Road Restoration on Water Quality, and Fish and Habitats 

Collaborators: 

Clearwater Resource Council: Bruce Rieman 

Forest Service: Cameron Thomas – Region 1 Aquatic Ecologist, Shane Hendrickson – Fisheries Biologist 
Lolo National Forest, Staff of the Fish and Aquatic Ecology Unit – Logan, UT 

Long-term plan objectives which pertain to this proposal include:  

Objective C1:  Improve Water Quality by Managing the Road and Trail System,  

Question 1:  What is the anticipated influence of roads and the road restoration on in-channel 
conditions and water quality in streams of the SW Crown project area?  

Introduction: The influence of roads on watershed function, water quality, and stream habitats is 
complex and controversial.  Existing monitoring is limited and often inconsistent.  Given the inherent 
temporal and spatial variability of stream and watershed conditions it is unlikely that the effects of road 
restoration can be detected by short term monitoring in downstream channels.  We will quantify the 
broader relationships between roads and streams by sampling extensively in space and intensively in 
time.  Our approach will extend and refine the results generated in a pilot analysis of PIBO monitoring 
sites from western Montana streams and will use established, peer reviewed and widely vetted 
protocols.  PIBO was designed to consider in-channel responses to watershed management actions 
across the Interior Columbia River Basin. We are adapting that methodology to provide adequate 
temporal and spatial replication to quantify the influence of roads on channel and ecological conditions 
within the SW Crown.   

Integration with other projects: This project integrates directly with project C.1 questions 2, 3, and 4. 
Question 2 considers the site level effects of road treatments on hydrologic and erosion process; 
question 3 considers the cumulative effects of road restoration across entire watersheds; and question 4 
considers the influence of the export of suspended sediment and nutrients that are also the product of 
road erosion.  Questions 2 and 3 quantify the physical processes and the cumulative effects that could 
influence stream channels, this question and C1.4 will clarify if, and how, those effects are manifest in 
water quality, streams and habitats.   The proposed projects have drawn interest and support from 
scientists and managers integrating perspectives in aquatic ecology, fisheries management, and 
watershed process.  This project can also integrate directly with questions the social and economic 
/subcommittee developed representing the social and economic costs and benefits of road restoration, 
and wildlife effects of roads respectively. 

Types of treatments: Road Decommission with treatments that restore aquatic processes; Placing 
unused roads needed in the future into long term storage; Implement Best Management Practices to 
reduce fine sediment production from roads. 

Indicators and Metrics: Substrate composition (D50; percent fines); pool formation; woody debris;  
macro-invertebrates (RIVPACs); other established PIBO metrics will be used s as deemed useful in 
intensive design workshops. 

Sampling Design: Four focal watersheds (6th HUC) will be selected for intensive monitoring based on 
anticipated restoration, existing potential road effects, and representation of the broader SW Crown.  
We anticipate one watershed in the Clearwater, Upper Blackfoot, Middle Blackfoot, and Swan basins.  
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Within each watershed 20 sites will be selected in a stratified random manner to represent all potential 
response reaches and a range of potential management effects.  Tentatively, we plan to sample 5 to 6 
sites each year in each watershed and all sites will be completed over three years.   Two to 3 sites will be 
replicated each year.  A complete rotation of all sites will be completed in 3 years.   The initial rotation 
will provide a baseline for longer term monitoring and the foundation for an empirical evaluation of 
road effects on in channel conditions.  The final design, temporal and spatial stratification and 
replication will be determined in a sampling workshop in April of 2012.  A pilot analysis completed in 
2011 will provide a quantitative foundation for that work. Monitoring will be initiated in September 
2012 with continued sampling for a first rotation in 2013 and 2014.  A second rotation will be conducted 
after significant restoration has been implemented in the monitored watersheds.  The project will 
provide a foundation for long term monitoring of watershed process that could extend indefinitely. 

Methods for Data Collection: Data will be collected using established, published PIBO protocols by work 
crews trained and managed by the USFS WO watershed monitoring program from Logan Utah.  The 
project will make full use of the extensive QA/QC procedures vetted in aquatic monitoring science of the 
Columbia Basin salmon and bull trout recovery efforts.  Field work will be conducted in September 
during low flows in SW Crown streams. 

Methods for Data Analysis: Data analysis will be conducted by collaborating scientists from the USGS 
with extensive experience in stream habitat monitoring.  Regression and analysis of variance techniques 
will be used to quantify relationships between measures of road density,  and projections of road 
process disruption (see C.1 Question 2).  Analysis will extend and refine the results generated in a pilot 
study completed in 2011. 

Who could do the monitoring:  Initial monitoring will be done by crews trained and managed by the 
Forest Service aquatic monitoring program from Logan Utah.  In out-years it should be possible to 
include local citizens on the monitoring crews. 

Deliverables: Summary of habitat conditions in 4 watersheds providing a baseline for long term 
monitoring of restoration effects; quantification of relationships between roads and in-channel 
conditions resolving the relationship of roads and habitat and the anticipated benefits of any 
restoration. 

Adaptive Management: This work will directly inform the debate about the relative importance of roads 
in watershed management and the potential benefits to be gained through extensive and expensive 
road restoration and management efforts.   

Annual and total budget estimates:  Total budget in 2012 is $29,100; match anticipated through TWS, 
GNLCC, CRC, and USGS is $8000, with a total request of $21,100.  2013 and 2014 will be equivalent plus 
inflation.  Monitoring for at least 1 or more three year cycles after substantial restoration is anticipated 
to equivalent plus inflation. 
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Appendix C2: Geomorphic Road Analysis and Inventory Package (GRAIP) 
Implementation of GRAIP Inventory and Monitoring Protocols to Determine Site and Watershed Level 
Effectiveness of Road Restoration Treatments on Erosion Processes 

Collaborators: 

Clearwater Resource Council: Bruce Rieman 

Forest Service: Cameron Thomas – Region 1 Aquatic Ecologist, Shane Hendrickson – Fisheries Biologist 
Lolo National Forest, Staff of the Rocky Mountain Research Station – Boise, ID 

Long-term plan objectives which pertain to this proposal include:  

Objective C1:  Improve Water Quality by Managing the Road and Trail System,  

Question 1:  Are individual treatments effective at reducing road related erosion at the scale of the 
treatment?  Is the fundamental process (road erosion and sediment delivery), believed to degrade water 
quality, effectively mitigated at the restoration site scale? 

Question 2: What is the cumulative change in erosion from road restoration and management? Is it 
enough to expect a meaningful effect on watershed and ecological processes at the scale of entire 
watersheds, populations, or networks of populations in the SWCC? 

Introduction: The influence of roads on watershed function, water quality, and stream habitats is 
complex and controversial.  Existing monitoring is limited and often inconsistent.  Given the inherent 
temporal and spatial variability of stream and watershed conditions it is unlikely that the effects of road 
restoration can be detected by short term monitoring in downstream channels.  We will evaluate the 
effectiveness of individual road treatments by directly measuring the erosion and hydrologic processes 
influenced by roads and road restoration actions at the scale of individual treatments or road segments.  
Our approach is based in the Geomorphic Roads Analysis and Inventory Package (GRAIP) which has been 
widely accepted as the state of the art in the quantification of road related erosion and evaluation of 
restoration effectiveness.  GRAIP was developed by the USFS Rocky Mountain Research station as a 
means of inventory road systems and identify the most important contributors to erosion and alteration 
of hydrologic process across entire watersheds.  It has been adapted to monitoring restoration of 
individual road segments using either before-after or control impact designs and is the tool of choice for 
“Legacy Roads” restoration monitoring by the USFS in the western United States.  We are adapting that 
methodology to provide adequate temporal and spatial replication to quantify the influence of roads 
and road restoration erosion at both the road segment and entire watershed scales within the SW 
Crown.   

Integration with other projects: This project integrates directly with project A1 questions 1 and 4. 
Questions 1 and 4 consider the potential influence of roads and road restoration in-channel conditions 
and water quality respectively.  The independent variables needed in the analysis addressing these 
questions can be directly informed by GRAIP.  In essence GRAIP estimates of erosion will provide a much 
more precise and relevant measure of watershed effects than the more traditional summaries of road 
density.  The proposed projects have drawn interest and support from scientists and managers 
integrating perspectives in aquatic ecology, fisheries management, and watershed process. This project 
can also integrate directly with questions the social and economic /subcommittee developed 
representing the social and economic costs and benefits of road restoration, and wildlife effects of roads 
respectively. 
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Types of treatments: Road Decommissioning with treatments that restore aquatic processes; Placing 
unused roads needed in the future into long term storage; Implement Best Management Practices to 
reduce fine sediment production from roads. 

Indicators and Metrics:  

Indicators Metrics 

Erosion of fine 
sediment at the 
site and 
watershed scales 

GRAIP based road-stream hydrologic connectivity, fine sediment 
production and delivery, shallow landslide risk, gully initiation risk, stream 
crossing failure risk, and drain point condition. 

 

Sampling Design: Four focal watersheds (6th HUC) will be selected for intensive monitoring based on 
anticipated restoration, existing potential road effects, and representation of the broader SW Crown.  
We anticipate one watershed each in the Clearwater, Upper Blackfoot, Middle Blackfoot, and Swan 
basins.  In an initial watershed all road segments will be inventoried using the GRAIP methodology to 
determine the variation in erosion among road segments in the range of settings typical of the SW 
Crown.  If variability is high and not easily explained by landscape characteristics all road segments will 
be inventoried in each watershed.  If variability is not high or is explained in part by landscape conditions 
a subsample of road segments in each watershed will be selected from stratified classes based on 
relative erosion threats, climate and geomorphic setting.  In either case, a random subset of road 
segments proposed for treatment will be monitored with heavier weighting to higher threat roads.   
Where restoration is planned at least two years in advance a subset of road segments will be monitored 
for two years prior to treatment and for two years post treatment.  A set of segments in the same 
classes as the treated roads will also be monitored as controls to provide a classic BACI approach where 
possible.  When before treatment monitoring is not possible, comparison will be made directly with the 
controls. Question 1 will be addressed through the evaluation of site level effectiveness.  Question 2 will 
be addressed through the extrapolation of site level estimates of erosion to entirety of the road network 
in each watershed either by extrapolating treatment effects to unmonitored roads with the same 
characteristics and landscape strata. Monitoring will be initiated in June 2012 with continued sampling 
to complete all four watersheds and establish the baseline conditions in 2013 or 2014.  Sampling of 
planned and/or treated sites will be conducted as they are implemented.  The project will provide a 
foundation for long term monitoring of watershed process that could extend indefinitely. 

Methods for Data Collection: GRAIP protocols using trained filed crews coupled with erosion calibration 
plots established on the Seeley Ranger District in collaboration with GNLCC and CRC.  Erosion plots will 
need to be maintained for at least 2 years after 2012. The project will make full use of the extensive 
QA/QC procedures vetted in the application of GRAIP in USFS Legacy Roads analysis and monitoring.  
Field work will be conducted from June through August. 

Methods for Data Analysis:  GRAIP protocols and erosion model conducted by scientists and staff of the 
RMRS Boise Aquatic Sciences Laboratory.  Analysis and results will be shared directly with scientists 
analyzing the data for Project A1 and the two groups will collaborate on the analysis and interpretation 
of the joint results. 

Who could do the monitoring:  Initial monitoring will be done by crews trained and managed by the 
USFS RMRS Boise Aquatic Sciences Laboratory.  In out-years it should be possible to include local citizens 
in monitoring and maintenance of the erosion plots. 
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Deliverables: Summary of road erosion and hydrologic conditions on road segments before and after 
restoration.  Estimates of total erosion and hydrologic conditions from the entire road network in four 
watersheds before and after restoration.  Independent variables representing the erosion and delivery 
of sediment and nutrients to the watershed for analysis of channel response under question A1 and 
quantification of relationships between roads and in-channel conditions. 

Adaptive Management: This work will directly inform the debate about the relative importance of roads 
in watershed management and the potential benefits to be gained through extensive and expensive 
road restoration and management efforts. 

Annual and total budget estimates:  Total budget in 2012 is $73,200 for two complete watersheds.  
Total budget in 2012 is $43,800 for one watershed.  Anticipated dollars coming through TWS, GNLCC, 
CRC, and USGS is $20,000.  Total request to CFLRP for 2012 is $53,200(full) or $23,800(minimum). 2013 
and 2014 will be equivalent plus inflation.  Equivalent effort for two to four years (pending funding level) 
will be required to establish the baseline.  Monitoring in out years require about $44,000 each year less 
any match.  
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Appendix C3: Water Quality Monitoring to Determine the Influence of Roads 

and Road Restoration on Suspended Sediment and Downstream Nutrient 

Loading 
Collaborators 

Clearwater Resource Council – Bruce Rieman 

Long-term plan objectives which pertain to this proposal include:  

Objective C1:  Improve Water Quality by Managing the Road and Trail System 

Question 1.  Do roads and forest management contribute to increased nutrient loading to streams and 
lakes of the SW Crown.  Will road/watershed restoration help reduce nutrient loading for these 
systems? 

Introduction: The influence of roads on watershed function, water quality, and stream habitats is 
complex and controversial.  Existing monitoring is limited and often inconsistent.  Most concerns focus 
on erosion and fine sediments influencing channel substrate and habitats for fish.  But road erosion is 
also a potential source of nutrients, notably phosphorous that adsorbs to suspended sediment that may 
be transported downstream rather than deposited in the channel.  Past EPA and other lake 
eutrophication work and current community based monitoring in the Clearwater and Swan Lake suggest 
that nutrients may be increased substantially through road erosion and/ or forest conversion associated 
with past management.  Streams draining industrial timber lands were identified as major nutrient 
sources for Seeley Lake in the past and recent work suggests recovery may be limited.   As well, large 
fires can result in a flush of nutrients, so fuel and fire mitigation could benefit systems that are loaded at 
dangerous levels.   All lakes have oxygen deficits making them particularly vulnerable to increased 
loading. We propose to determine the relative export of suspended sediment and nutrients associated 
with roads, and road restoration in the SW Crown using standard flow and nutrient monitoring 
methodology developed by the Flathead Biological Station in the Swan Basin. 

Integration: This project integrates directly with project A1 questions 1, 2 and 3. These questions all 
consider the potential influence of roads and road restoration in-channel conditions, and site level 
processes respectively.  The independent variables needed in the analysis addressing this question can 
be directly informed by the PIBO and GRAIP results.  In essence GRAIP estimates of erosion will provide 
a much more precise and relevant measure of watershed effects than the more traditional summaries of 
road density.  PIBO and the water quality work outlined here will allow us to determine whether erosion 
is manifest through changes in substrate, water quality and nutrient loading, both, or neither one.  The 
proposed projects have drawn interest and support from scientists and managers integrating 
perspectives in aquatic ecology, fisheries management, and watershed process.  This project can also 
integrate directly with questions the social/economic subcommittee  developed representing the social 
and economic costs and benefits of road restoration, and wildlife effects of roads respectively. 

Types of treatments: Road Decommissioning with treatments that restore aquatic processes; Placing 
unused roads needed in the future into long term storage; Implement Best Management Practices to 
reduce fine sediment production from roads 

Indicators and Metrics:  

Indicators Metrics 

Nutrient load from watershed Annual total phosphorous and nitrogen  

Total suspended load from Annual total suspended sediment 
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watershed 

 

Sampling Design: Four focal watersheds (6th HUC) will be selected for intensive monitoring based on 
anticipated restoration, existing potential road effects, and representation of the broader SW Crown.  
We anticipate one watershed each in the Clearwater, Upper Blackfoot, Middle Blackfoot, and Swan 
basins.  In an initial watershed three tributaries will be instrumented with a staff gage and pressure 
transducer.  Tributaries will be selected to reflect a range in upstream effects associated with roads.  The 
staff gage will be rated with discharge measurements through the hydrologic cycle and related directly 
to the pressure transducer for continuous flow monitoring.  Nutrient samples will be collected on at 
least 15 occasions distributed to represent the volume of water flowing from the watershed.  Total 
nutrient and suspended sediment export will be estimated as the product of flow volume and load for 
each sampling period.  The total loadings will be related to upstream road density or estimates of road 
erosion based on GRAIP to determine whether roads and road related restoration can influence 
downstream nutrient loading.  Initial estimates will provide a baseline for long term monitoring of the 
effects of forest and watershed management and restoration.     

Methods for Data Collection: Standard methods for flow estimation and monitoring using staff gage, 
automated recorders.  Standard methods for sampling and measurement of Total suspended sediment, 
Phosphorous and Nitrogen conducted through the Flathead Biological Station or DEQ laboratory.  Field 
work will be conducted year round with more intensive sampling during periods of runoff.   

Methods for Data Analysis:  Standard estimation of nutrient loading. 

Who could do the monitoring:  Initial monitoring will be done by volunteers from the Clearwater 
Resource Council and the Seeley Swan High School in the Morrell-Trail watershed.  Additional 
watersheds could be done either through Staff of FLBS or volunteers and students in the other basins.  

Timelines:  Monitoring will be initiated in April 2012 with continued sampling to complete all four 
watersheds and establish the baseline conditions in 2013 or 2014.  Sampling of treated sites will be 
conducted for three years after restoration is implemented.  The project will provide a foundation for 
long term monitoring of watershed process that could extend indefinitely. 

Deliverables: Summary of nutrient and suspended sediment export for individual watersheds with 
interpretation based on past nutrient budgets developed for Seeley Lake and streams in the Clearwater 
and Swan basins.  Quantified relationships between measures of total erosion and from upstream road 
networks based on the results from Project A2 across four focal watersheds and 12 tributary 
watersheds.    

Adaptive Management: This work will directly inform the debate about the relative importance of roads 
in watershed management and the potential benefits to be gained through extensive and expensive 
road restoration and management efforts.   

Annual and total budget estimates: Annual and total budget estimates:  Total budget in 2012 is $20,000 
for instrumentation and monitoring of one complete watershed, 40K for two watersheds.  Match of 
$12,000 has already been generated and one gage installed for one watershed.  Total request to CFLRP 
for 2012 is $28,000 to complete instrumentation of that watershed and do a second watershed, or just 
$8,000 to complete just the initial watershed.  2013 and 2014 will be equivalent plus inflation.  
Equivalent effort for two to four years (pending funding level) will be required to establish the baseline.  
Monitoring in out years require about $20,000 each year less any match. 
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Appendix C4: Implementation of bull trout genetic assignment to determine 

the influence of tributary passage improvement on bull trout core population 

in the Clearwater Basin 
Collaborators 

Forest Service: Shane Hendrickson – Fisheries Biologist Lolo National Forest 

Long-term plan objectives which pertain to this proposal include:  

C2:  Improve habitat for aquatic species by removing barriers to fish migration   

Question 1.  Are aquatic organisms able to pass unimpeded thru replaced and/or removed culvert 

structures or other barriers? 

Question 2. Will passage barrier removal result in relative increased contributions to Clearwater 

watershed bull trout core population? 

Introduction:  Inadequate aquatic passage is well documented in the western United States, let alone 

more locally in the SWCC.  Numerous passage impediments have already been removed and more are 

scheduled.  It is unclear to what degree what migratory bull trout use small tributaries in the Clearwater 

basin, and if barriered habitat that is made available will ultimately contribute individuals to the 

migratory population of bull trout. 

Integration with other projects:  This monitoring project is not integrated with other SWCC monitoring 

projects, but will dovetail and/or enhance existing efforts currently being implemented and developed 

by Montana Fish, Wildlife, and Parks. 

Types of Treatments: Removal or upgrade of culvert structures, or other structures, that are functioning 

as impediments to passage of aquatic organisms. 

Indicators and metrics: Number of individual bull trout (from mainstream or lakes) that are assigned to 

certain tributaries 

Sampling Design: Sample known important tributaries to establish baseline data. FWP acquired some 

base data in 2011, finish base data collection in base data in 2012.Data from mainstem and lakes will be 

collected in 2012. 

Methods of Data Collection:  Partners, FS or FWP employees 

Methods of Data Analysis:  Analysis of genetic material from fin clips through the MDFWP genetics lab. 

Who could do the Analysis:  Montana Fish Wildlife and Parks 

Deliverables:  Project Monitoring/Progress report for years sampled and analyzed 

Adaptive Management: Information collected from genetic assignment will be used to inform future 

barrier improvement projects.  

Annual and total Budget Estimates:  $10K/each 5Yr period, (FWP has already matched $10K for 2012). 
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Appendix C5: Native cutthroat protection 
Evaluating Westslope Cutthroat Trout restoration strategies and monitoring success. 

Collaborators 

Forest Service: Beth Gardner – Fisheries Biologist Swan Lake Ranger District 

Long-term plan objectives which pertain to this proposal include:  

C3:  Conserve native aquatic populations by controlling introduced species  

Question 1:  Have treatments to prevent invasion of exotic species been successful?  Are the cutthroat 
trout populations better off (stable or increasing numbers and genetic purity) as a result of our 
treatments? 

Question 2:  Has intentional isolation had deleterious effects?  If so, can treatments mitigate the 
problem?   

Introduction:   Exotic species such as rainbow trout, Yellowstone cutthroat trout and brook trout have 
greatly reduced the distribution and purity of westslope cutthroat trout.  In the Swan River valley exotic 
species are the primary threat to cutthroat trout, not habitat loss.   Cutthroat trout now only occupy 
about 20% of their historic distribution in the Swan Valley.  The cutthroat trout remain in 18 headwater 
streams scattered through the valley, 14 of which are within Southwest Crown boundaries.  The 
populations vary greatly in size, security, and long-term viability.   We anticipate working with CFLRP to 
increase their security by installing new barriers, modifying natural features to become barriers and 
possibly suppressing/eradicating invasive species.  We recognize that isolating cutthroat trout also poses 
risk of reduced allelic heterozygosity (“inbreeding”) and reduced viability in light of climate change, 
wildfires and other stressors.  Treatments that mitigate these concerns may involve moving some fish 
from healthy populations to depressed populations or pioneering (reintroducing) fish to naturally 
depopulate areas.  In order to prioritize and evaluate conservation strategies, we propose to evaluate 
each population’s size, distribution and security using conventional means (electrofishing).  We will also 
collect small fin clips from individuals and process them with state-of-the-art conservation genetic 
techniques.  Using a suite of single nucleotide polymorphisms (SNP), we would get rigorous baseline 
data on the population’s genetic purity and fitness.   We would then re-sample all populations once 
every 5 years to determine trends.  We hypothesize that our restoration treatments would have a 
beneficial trend towards cutthroat trout numbers, genetic purity and genetic fitness.  While the 
monitoring work would only be conducted in the Swan Valley, the information learned will be beneficial 
to the rest of the Southwest Crown.  These data also has an added value of testing USGS models to 
predict the effects of climate change (water temperature and flow change) on population performance 
and spread of hybridization.    

Integration with other projects: This project is fairly unique and does not directly line up with other 
Southwest Crown vegetation or habitat monitoring.   

Types of treatments: Installing new barriers or modifying natural barriers so to block invasive species; 
suppression or eradication of invasive species upstream of the barriers; translocating fish to depressed 
populations to avoid inbreeding; expanding populations into depopulate areas.   

Indicators and Metrics:  

Indicators Metrics 

Prevention or Periodic electrofishing monitoring to determine status of brook trout.  
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elimination of 
exotic species in 
cutthroat trout 
streams 

Periodic genetic sampling using SNPs of cutthroat trout to determine 
genetic purity (presence of rainbow or Yellowstone alleles). 

Stable or 
increasing 
cutthroat trout 
numbers, purity 
and gen. diversity 

Periodic electrofishing to estimate cutthroat trout numbers and 
distribution (using standard depletion estimators).  Periodic genetic 
sampling to evaluate genetic purity and diversity of cutthroat trout.  Note:  
same as above, it is just using the same data to answer two questions. 

 

Sampling Design:  All 18 remnant cutthroat trout “conservation populations” would be assessed in 
2011-2012 in order to build baseline data.  Work would involve sampling at 1-4 locations in each 
population, depending on geographic size.  Data would be used to then prioritize and begin restoration 
treatment.  We do not anticipate being able to restore all populations (in fact 4 are outside the 
Southwest Crown boundary) and thus they will serve as “control” for no treatments.  Repeat sampling of 
all populations will take place once every 5 years.  This temporal spacing is about one generation of 
cutthroat trout and thus minimizes handling stress but also allows us to trend population response.  At 
the end of the CFLRP project, we should have a comprehensive picture of cutthroat trout trends in the 
Swan valley and evaluation of our treatment effectiveness. Ideally, all 18 populations would be sampled 
the same year to avoid temporal variation.  Baseline assessment began in 2011 and, due to insufficient 
funding, would be completed in 2012.  Next sampling would be conducted in 2016.  Final sample would 
be completed 2021.  This is a priceless dataset and future biologist may desire to continue monitoring 
indefinitely. 

Methods for Data Collection: Trained fisheries crews will electrofish 100m reaches that represent the 
larger area.  Crews will temporarily block net the study area and use multiple pass depletion estimators.    
Data to be collected includes species identification, individual sizes and then genetic samples (fin clips) 
will be collected. Work to be conducted during low flows in late summer.  Flathead Lake BioStation will 
then complete genetic analysis with a suite of 95 SNPs the following winter.   

Methods for Data Analysis:  Fish population estimators (cutthroat trout and brook trout) will be 
generated by Seber-LeCren or Zippin estimators for adult fish >7cm with CV less < 0.2 in order to provide 
quality, repeatable data.  Genetic data will be conducted with a suite of 95 SNPs, roughly half for 
introgression analysis and half for heterozygosity analysis. 

Who could do the monitoring:  Field work can be done by crews with at least one certified electrofisher 
leader.  This is a collaborative effort between the Forest Service, Montana FWP, Montana DNRC and 
Northwest Connections.  Citizen scientists and volunteer labor with the field crews are encouraged.  
Genetic analysis would be completed by University of Montana Conservation Genetics lab at the 
Flathead Lake BioStation.    

Deliverables: Summary of each cutthroat trout population size, distribution, genetic purity and genetic 
health before and after treatments.  Report and maps should be easy to understand and available to 
collaborative and public.  Data will be stored in GIS on Forest Service’s NRIS database and potentially in 
Montana FWP MRIS database.  Data will also be incorporated in periodic statewide review of cutthroat 
trout status (prepared by multi-agencies). Analytical report is anticipated to be published in peer-
reviewed journal.  The USGS is also likely to publish their climate change impacts model with data 
gained from this study. 
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Adaptive Management: This work will directly inform the collaborative about prioritization and 
effectiveness of prevention/control of invasive species.  This monitoring is so essential to the 
conservation of cutthroat trout that it difficult to envision any treatments taking place without it.      

Annual and total budget estimates:  Total budget request in 2012 is $10,000.  This would complete the 
work began in 2011.  Approximately $5–6,000 of in-kind match is expected.   Total budget request in 
2016 is $30,000 (with $10,000 match anticipated).   Total budget request in 2021 is $30,000 (with 
$10,000 match anticipated). 
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Appendix D1: Economic discussions with CFLRP contractors 
Collaborators 

University of Montana: James Burchfield – Dean, College of Forestry and Conservation; Jim McKay – 
Graduate Student, College of Forestry and Conservation 

Forest Service: Keith Stockmann – R1 Economist, Cynthia Manning – R1 Social Scientist 

Long-term plan objectives which pertain to this proposal: 

D2: Benefit local economies by providing local employment, training opportunities, and sufficient 
projects to encourage capital investments 

Types of treatments: All 

Introduction: The SWCC is tasked with monitoring the effects of forest restoration treatments 
conducted on National Forest Service (NFS) lands in western Montana. Treatments conducted with 
Collaborative Forest Landscape Restoration Program (CFLRP) funds are designed to provide 
employment, generate saleable products from NFS lands, and generate investments in physical capital 
(e.g. machinery) and human capital (education/training). This monitoring project was designed to begin 
to address the following requirements of the Forest Landscape Restoration Act (FLRA): 1) “benefit local 
economies by providing local employment or training opportunities” and 2) “provide entrepreneurs with 
the confidence that encourages investment.” An additional goal of this project was to validate or 
develop more precise parameters for the Treatments for Restoration Economics Analysis Tool (TREAT). 
This tool will be used by the SWCC to estimate contributions to the local economy from CFLRP funded 
projects during the 10-year course of the program. This project will collect baseline data on contractors 
that bid on local Forest Service contracts. 

Questions: What are the economic impacts of forest stewardship projects in the SW Crown? What are 
the general business characteristics of contractors that bid on Forest service contracts? How many and 
what types of personnel are employed? What non-labor expenses are incurred?  

Integration with other projects: This work will inform the inputs to the TREAT model used annually to 
determine how many jobs are created through CFLR efforts. It may also inform future contractor 
interviews and the contract attribute database (Appendix D3).  

Indicators and metrics: Several different metrics were asked about: percent of revenue from various 
types of customers, type of work conducted, percent of total project costs spent on labor, types of 
workers and percent of workforce, number of employees during each season, percent of total project 
costs spent on non-labor expenses, and access to equipment.  

Sampling design: A list of contractors was generated by the contracting officer of the Lolo National 
Forest and included all contracts and partnership agreements developed for CFLRP projects in fiscal year 
2010. Contractors targeted for a variety of work types were contacted to determine if they were 
available for a discussion.  

Methods for data collection: Discussions were held during July and August 2011 with seven contractors 
funded through CFLRP in fiscal year 2010. The contractors were asked to answer a set of questions 
developed by the University of Oregon’s Ecosystem Workforce Program and refined by the SWCC 
Socioeconomics monitoring working group. The discussions were voluntary and conducted with 
assurances of confidentially of responses. Contractors were asked about their general business 
characteristics, employment expenses and status (i.e. number of employees and the seasonality of 
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work), and non-labor expenses. Economists at the Forest Service, Northern Region are currently 
analyzing the results.  

Methods for data analysis: Responses were summarized in a report. 

Who could do the monitoring: Jimmie McKay, a graduate student in the University of Montana’s College 
of Forestry and Conservation, conducted the discussions. 

Deliverables: Final report completed in December 2011 (available upon request) and data used to 
calibrate local inputs to TREAT model.  

Adaptive management: The data collected during this work will be used to inform and calibrate the 
TREAT model for use in the SW Crown to estimate the number of jobs created annually from CFLRP 
work. In addition, the results from this work will be shared with contracting officers at each Forest to 
allow them to better understand the business characteristics of local contractors.  

Annual and total budget estimates: $15,000 of FY 2010 budget was used to complete this work in 2011. 
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Appendix D2: Local capture of SWCC contracts 
Collaborators 

University of Montana: Chelsea McIver and Todd Morgan – Bureau of Business and Economic Research. 

Joe Kerkvliet – active member of SWCC and private economic contractor. 

Long-term plan objectives which pertain to this proposal:  

D2: Benefit local economies by providing local employment, training opportunities, and sufficient 
projects to encourage capital investments 

Questions:  

To what extent are “local” contractors and workers benefiting from SWCC contract opportunities? 

How does the definition of “local” affect local capture rates? 

Introduction: Demonstrating that local economies are benefiting from the CFLR is important for 
maintaining and augmenting local and national support for CFLRP funding.  To our knowledge, this is the 
first CFLR project to combine the use of the Federal Procurement Data System to quantify the amount of 
CFLR related funding being captured by local contractors.  In addition, funds expended by SWCC non-
profit partners will be tracked.  The project will provide a quantitative assessment of the implications of 
defining the term “local” in different ways by conducting the capture analysis at three levels: 4 resident 
SWCC counties, 7-county SWCC economic impact area, state of Montana.  

Integration with other projects: This project will inform the economic impact analysis tool (TREAT) 
required in annual reports by the SWCC.  In addition, information on contract attributes will be 
combined with this capture analysis to provide estimates of effects of contract attributes on local 
capture.   

Types of treatments: All. 

Indicators and metrics: Numbers of contracts and contract revenues (in absolute and percentage terms) 
successfully obtained by local contractors, where local is defined in the three different ways discussed 
above. 

Sampling design: 1st level-- population of all service, timber, and integrated resource (stewardship) 
contracts let by USFS for forest and restoration work* funded by the SW Crown (analyzed biennially);  
2nd level—population of all service contracts let by USFS for forest and restoration work within the 4 
resident counties for 2004-2009 (baseline) then and annually (analyzed biennially) 3rd level—track 
impact of contracting via agreements to local nonprofits annually (analyzed biennially). Baseline analysis 
(FY04-FY09) and FY 2011 would be conducted in 2012. Beyond FY2011, it would be conducted biennially. 

*forest and restoration categories as established by Ecosystem Workforce Program 

Methods for data collection: Data on forest and forest restoration service and stewardship contracts 
and timber sales will be extracted from the Federal Procurement Data System and gathered from USFS.  
Identify SWCC contracts using PIID from Forest Service. Timber sale data will be collected from USFS 
Contract Officers.  All agreements will be accessed via usaspending.gov and via USFS G&A specialist. 

Methods for data analysis: Contracts will be analyzed according to firm location using the following 
definitions of local: 4 resident counties, 7-county economic impact area, state of Montana.  Agreements 
will be analyzed based on information collected from nonprofit partners.  Statistics will be generated for 
each scale based on contract size, work types, and contract attributes.   
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Who could do the monitoring:  Chelsea McIver, Bureau of Business and Economic Research.   

Deliverables: Report with maps and tables showing contract capture rates at various scales.  Data and 
analysis will help SWCC determine whether additional investments/actions are needed to increase 
capture rates. 

Adaptive Management: Changes over time can show success of SWCC in improving local capture rates.  
Track each year to show changes over time, especially in response to any efforts made to increase 
capture rates. 

Annual and total budget estimates:  

Baseline (FY04-FY09): $15K; FY10-11: 10K, biennially thereafter $10K. Service contracts (not timber 
sales): Baseline (FY04-FY09): $7.5K, FY10-FY11: $5K, biennially thereafter $5K. 
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Appendix D3: 1) Contract attributes, collaborative efforts, and local 

participation and contract capture and 2) Contractor Interviews 
Collaborators 

University of Montana: Chelsea McIver and Todd Morgan – Bureau of Business and Economic Research. 

Joe Kerkvliet – active member of SWCC and private economic contractor. 

Long-term plan objectives which pertain to this proposal include:  

D2: Benefit local economies by providing local employment, training opportunities, and sufficient 
projects to encourage capital investments 

Questions 

How do contract attributes (including best value criteria) and collaborative efforts, affect the ability of 
local firms to participate in bidding and contract execution?  

How is best value (BV) applied and to what effect?   

Introduction: Demonstrating that local economies are benefiting from the CFLR is important for 
maintaining and augmenting local and national support for CFLRP funding.  This project will build a data 
base of SWCC timber sale, integrated resource, and service contracts from USFS project files. The data 
base will include contract revenues and costs,  attributes (small diameter material directives, acreage, 
volume, seasonal restrictions, proposal requirements, best value, etc), collaborative efforts (e.g. pre-bid 
meetings, site visits), and contractor participation in bidding and contract execution.  The data base will 
be used to investigate how contract attributes affect costs and influence participation by contractors 
and how best value criteria are applied.  In addition interviews with nine or fewer SWCC contractors will 
be conducted to elicit their preferences for contract attributes.   These stated preferences will be used 
to corroborate the quantitative analysis conducted using actual contract attributes.    

Integration with other projects: The data base of SWCC timber sale, integrated resource, and service 
contracts from USFS project files will inform will inform the economic impact analysis tool (TREAT) 
required in annual reports by the SWCC, determine how and to what effect best value criteria are 
applied, develop the necessary data to investigate the ecological and economic effects of small diameter 
material treatments, develop the necessary data to investigate the cost effectiveness of road treatments 
in achieving ecological objectives.  In addition, information on contract attributes will be combined with 
capture analysis to provide estimates of effects of contract attributes on local capture.   

Types of treatments: All. 

Indicators and metrics:  

Sampling design: 1) 1st level--All contracts SWCC contracts.  2nd Level—all contracts let within 4 resident 
counties/by 3 USFS districts for forest and restoration work; and 2) conduct interviews with contractors 
(successful bidders, unsuccessful bidders, and non-bidders) to verify/corroborate findings on contract 
attributes affecting participation and contract execution. The database would be constructed in FY 2012 
using current and past SWCC contracts. In FY2016, the database would be augmented with SWCC 
contracts from FY2013 to FY2016. 

Methods for data collection: 1) Review USFS contract records to determine and measure contract 
attributes and collaborative efforts affecting bid participation and contract execution by local 
contractors.    Attributes  include, acreage, volume (if applicable), bundling of tasks, machinery required, 
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special skills required, seasonal restrictions, bonding requirements, estimated costs, set asides, and best 
value criteria.  Collaborative efforts include notices, pre-bid meetings, and site visits.  Participation 
includes number (and business location if possible) of pre-bid participants, number of bidders (and 
business location if possible).  Contract execution includes bid success and contract completion. 2) 
Review contract attributes; determine those awarded subject to best value (BV) criteria and those not. 
Attributes include acreage, volume (if applicable), bundling  of tasks, machinery required, special skills 
required, seasonal restrictions, bonding requirements, and estimated costs. (2) Determine from contract 
records for BV contracts, how BV was applied to bid evaluations.  

Methods for data analysis: 1) Analyze statistical relationships between contract attributes and 
collaborative efforts and participation of local contractors and local capture.  Regression methods 
appropriate to these limited dependent variables (e.g. integer values for numbers of bidders) will be 
used; 2) Compare statistical findings with qualitative results from contractor interviews; 3) Statistically 
analyze how contract characteristics affect the probability of using BV and correlations with 
participation and summarize the range of criteria used, the weights applied to criteria, and the impact 
on which bidder was awarded the contract.   

Who could do the monitoring:  Joe Kerkvliet and Chelsea McIver, Bureau of Business and Economic 
Research.   

Deliverables/Applications: Report describing contract attributes and collaborative efforts that improve 
participation and contract execution, especially for local contractors that improve local capture and 
benefits to local communities. Report describing contract characteristics that determine the probability 
that BV is used and the effect of that use on the contract awards.   

Adaptive Management: Results will inform future contract and project design and may be used to 
encourage collaborative efforts and participation by local contractors. 

Annual and total budget estimates: 

Contract attributes:  $16.5K and $16.5K in FY16. 

Contractor interviews: $6.5 K in FY 2012 
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Appendix D4: Fire manager interviews 
Collaborators 

Forest Service: Keith Stockmann – R1 Economist, Cynthia Manning – R1 Social Scientist 

University of Montana: Kathy Kuipers – Faculty Department of Sociology  

Swan Ecosystem Center: Roger Marshall – Stewardship Forester 

Long-term plan objectives which pertain to this proposal include: 

D3: Reduce fire management costs 

Questions: 

Have SWCC vegetative and fuel treatments expanded the options of SWCC fire managers to allow fire to 
play its historic role in forest disturbance?  

What is the likelihood that federal fire managers could choose more passive options and what are the 
determinants of this likelihood? 

Introduction: A major goal of the SWCC is to reduce the costs of fire management and to allow fire to 
play more of its historic role in forest disturbance.  Restoration and fuel reduction treatments may result 
in conditions on the ground, but fire management costs will not change unless decisions made by fire 
managers change.  This project will track changes in fire managers’ perceived options for more passive 
fire management as conditions on the ground change. 

Integration with other projects: The project will complement the RCAT analysis, a national indicator.  It 
will also complement stand-level fire modeling conducted by the veg. resources group. 

Sampling Design: A list of fire managers within multiple agencies and positions across the SW Crown 
was generated as contacts. The goal is get participation from everyone on the list. In FY 2012, 
perceptions about initial CFLRP treatments and existing fire and fuels management would be collected 
with follow-up in FY 2014 and FY 2019.  

Methods for data collection: An online questionnaire about fire and fuels management costs and 
implementation is being developed and implemented. The questionnaire would be followed up with in-
person discussions. 

Methods for data analysis: Descriptive statistics of SWCC fire managers’ responses to interview 
questions about perceived options for passive fire management.  Over time, conduct logistic analysis of 
temporal changes in perceived options.   

Who could do the monitoring:  The questionnaire would be developed by personnel with the USFS R1 
and social survey specialists at University of Montana. The questionnaire and discussions would be 
implemented by the Swan Ecosystem Center.  

Deliverables/Applications: Report containing descriptive statistics and eventual logistic regression 
analysis. 

Adaptive Management:  Substantiate RCAT analysis.  Provide feedback on the potential effectiveness of 
fuel treatments for the life of the SWCC.  Feedback from fire managers will spatially inform line officers 
about if and how much fuel treatments are opening opportunities to allow naturally ignited fires to 
burn, reducing costs, and achieving cost-effective fuel treatments.   

Annual and total budget estimates: $2K annually. 
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Appendix E1: A social assessment in the SWCC area to support social 

monitoring responsibilities of the CFLRP 
Collaborators 

University of Montana: Jill Belsky, Professor, College of Forestry and Conservation; Maureen 
Bookwalter, active member of collaborative and private consultant; Laura Caplins Bosack, Graduate 
student, College of Forestry and Conservation 

Long-term plan objectives which pertain to this proposal include: 

E1:  Understanding and supporting attitudes of residents of the SW Crown towards CFLRP activities and 
treatments 

Questions: 

Q1: How do residents and other stakeholders view the effectiveness of current land management 
techniques and project area selections, and how do they view the selection and funding priority criteria 
in the SWCC’s CFLR proposal? What do these groups currently know regarding the SWCC CFLR activities 
(including monitoring); and what are the best means to share this information with particular groups? 

Q2: What is known in the SW Crown region regarding public acceptance/support of natural and 
prescribed fire inside and outside the WUI and for which parts of the SW Crown region?  What 
additional data and from which additional areas in the region need to be collected to develop a baseline 
for future monitoring of change as SW Crown fuels and restoration treatments occur? 

Introduction: With increasing use of restoration and fuel mitigation treatments in the WUI under CFLRP, 
this proposal is intended to begin developing the data base to measure public attitudes towards and 
support for the use of various restoration techniques in roaded, roadless, and Wilderness areas.  
Information collected in the early stages of this project will be used to inform the development of a 
survey instrument that will move the goal of measurement further, and measurements that can be 
rigorously compared at later stages of SWCC CFLR activities. This proposed project will also identify 
residents’ and other stakeholder knowledge of SWCC CFLR activities (including monitoring), their 
perceptions of the effectiveness of SWCC restoration treatments, their recommendations for improving 
effectiveness and setting treatment priorities, and recommendations for mediums for sharing 
information between SWCC CFLR project personnel and themselves. In essence, this project begins to 
develop the data base for understanding the impacts of the overall project on whether fire managers 
will have more options in using and fighting fire to enable them to reduce fire management costs, and to 
identify more efficient ways to allocate money to support both land and fire managers’ interests as well 
as the interests of diverse publics across the SW Crown. Assembly and analysis of survey data from other 
sources, focus groups, and public meetings can all be applied within the parameters of the Paperwork 
Reduction Act (PRA). 

Integration with other projects: This project will provide public attitudes to complement those of fire 
managers in D4. 

Sampling Design:  

Methods for data collection and analysis: The following five projects will be employed to collect a 
baseline of information on resident’s attitudes toward fuels and restoration projects: 

1. Meta-analysis of existing data on the SW Crown area to describe the social context of the 
landscape where treatments will occur.  This would involve: (1) providing a summary of the 
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social and economic data available from Census data, Bureau of Economic Analysis, and other 
sources; (2) a summary of recent academic work on social attitudes in the SWCC project area, 
including past social assessments, surveys, and graduate student theses or other publications on 
environmental and social issues in the area; (3) A joint review with staff of the Blackfoot 
Challenge on the publications and those documents that are publically accessible from prior 
projects of the Challenge; (4) A summary of the public proceedings of various voluntary 
organizations within the area (Clearwater Resource Council; Lincoln Forest Restoration 
Committee, etc.) and the available social data produced during the Montana Legacy Project;  
and (5) A review of the recent Forest Service and State of Montana environmental assessments 
and EIS’s conducted within the project area to review available NEPA documentation, including 
scoping and public comment content analyses. 

2. Convening a focus group of 9 participants that represent a spectrum of interests in the SWCC 
that allows for commentary and evaluation of prior restoration efforts, the goals of restoration, 
and the anticipated outcomes from the 10-year SWCC project. Focus group results would be 
analyzed and summarized to demonstrate a series of themes of public interest regarding 
restoration that could be periodically reviewed in future panel studies or surveys (future 
repeated measurements). We feel that good documentation of the discussions will be essential 
to bring the results into the SWCC’s future decision-making. 

3. Convening a public meeting that describes the progress of the first phase of SWCC project 
operations in order to solicit and document public reactions to existing projects. A facilitated 
dialogue would also ask participants about potential future projects and any pitfalls or barriers 
to project implementation.  

4. Conduct nine semi-structured interviews (not to exceed nine questions) with citizen-science 
participants who have participated in monitoring projects to gain insight into public perceptions 
of monitoring activities and the feasibility of amplifying the citizen-science component of 
monitoring programs.  

5.  Use the information gleaned above to draft a future survey instrument and sampling design for 
a quantitative social survey that will help the SWCC and  the Helena, Lolo, and Flathead National 
Forests better understand and track resident attitudes about CFLRP implementation and 
monitoring, as well as attitudes about fire and fuel management and spending allocations for 
various restoration emphases. This survey will be designed for future application to the SWCC 
area but will be coordinated with the USFS National Headquarters Office in Washington, DC and 
supported by the national forest system’s entire human dimensions network. The intent is to 
develop an OMB-sanctioned survey that will help the SWCC and can be used in other CFLRP 
locations if desired.  

Who could do the monitoring:  The University of Montana’s Society and Conservation Department 
specializes in such work. All work would be conducted in close collaboration with the Socioeconomics 
Working Group.   

Deliverables/Applications: Part 1 will result in a summary report with an annotated bibliography. Parts 
2-4 will be summarized in a report. Part 5 will result in a survey instrument that the SWCC can 
implement across the landscape. All results will be presented to the SWCC.  

Adaptive Management:    The information gleaned from parts 1-4 will be used to generate a survey 
instrument in part 5. The results will provide feedback on the public acceptance of fuels treatments and 
prescribed fire as management tools, giving managers more, or less, flexibility in using such tools. Similar 
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feedback will be gained regarding the range of attitudes towards road decommissioning. The results will 
provide information about the best way to inform and educate the public about upcoming projects. 

Annual and total budget estimates: one-time budget of $23,600 allocated in FY 2011. 
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Appendix E2: A survey to measure and understand the perceptions and preferences of 

SWCC partners and community members 

Collaborators 

University of Montana: Alex Metcalf (Bolle Center, College of Forestry and Conservation), Cory 
Davis (College of Forestry and Conservation), John Baldridge (Bureau of Business and Economic 
Research). 

USFS: Sandy Mack (SWCC Liaison), Keith Stockmann (Region 1), and Wolf Cota (Washington 
Office). 

Joe Kerkvliet, active member of the collaborative and Professor Emeritus, Oregon State 
University.  

Long-term plan objectives which pertain to this proposal include: 

E1:  Understanding and supporting attitudes of residents of the SW Crown towards CFLRP 
activities and treatments 

E2: Increase collaborative participation and funding 

Integration with other projects: This project will provide public attitudes to complement those 
of fire managers in D4.  It is also a direct outgrowth of E1 (see Method 5 in E1). 

Survey Topics (approximate percentage of effort in parentheses): 

1. Efficacy of CFLRP toward achieving project goals (40%) 
These questions would measure people’s perceptions of whether or not progress has been or is 

being made toward the CFLRP’s intended project goals:  

 improving job opportunities and contributing to a healthy economy;  

 reducing fire hazards both in the WUI and across the landscape; 

 improving fish and wildlife habitat and water quality, and reducing invasives; 

 providing recreational opportunities; and 

 contributing to the sustainability of communities within the SW Crown. 

2. Involvement/Participation (10%) 
These questions would track general perceptions of inclusion and opportunity for inclusion in 

National Forest decision making processes: 

 Whether residents believe their interests and concerns are being considered and 
addressed within current decision making processes (collaboration, NEPA, etc.). 

 Whether residents believe there is adequate opportunity to be involved, if they so 
desire. 

 Allow people to tell us how they would like to be involved. 
 

3. Trust in Forest Service and CFLRP Process (10%) 
These questions would focus on residents’ perceptions of transparency and consistency in the 
process: 
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 Whether residents trust that the process is open, honest, and fair. 

  Whether residents trust that their participation in the process will result in 
management changes, if needed.  

 If there is lack of trust, what is the focus of mistrust (e.g., federal government, the USFS, 
the process as designed, or the individuals administering the process). 

4. Forest Management Values (10%) 
These questions would assess residents’ values as measured on a continuum between 
anthropocentric and biocentric values, including the many mixed positions in the middle: 

 Inform how people prefer to balance biocentric values of the forest/environment with 
more anthropocentric values such as wood product utilization and other ecosystem 
services provided to the public.  

 
5. Preferences for Restoration Treatments (30%) 
These questions would measure general public preferences and prioritization for types of 
restoration activities and where, generally, they should be focused within the landscape. 

 Attitudes towards restoration activities including: road management, fuels treatments, 
invasive species control, prescribed burns, and habitat restoration. 

 Where residents think these activities should be focused (e.g. WUI or outside WUI; low-
severity vs. mixed severity stands; etc.). 

 

Sampling Design: We will take a census of SWCC partners (approximately 200) and a sample of 
the community members residing within the boundaries of the SWCC (approximately 1000).   

Methods for data collection and analysis:  

We will conduct internet and mail surveys of partners and residents.  The survey design and 
implementation will be done to maximize response rates and provide a representative sample 
and meet the requirements of the federal Paperwork Reduction Act.  Data analysis will include:  
descriptive statistics of responses, cross tabulations of responses across questions, and 
appropriate statistical analysis of the categorical responses. Throughout, the analysis will pay 
attention to differences across communities and differences between partner and resident 
responses. 

Who could do the monitoring:  The University of Montana’s Bureau of Business and Economic 
Research and the Bolle Center have experience in survey design and implementation and 
analysis.  John Baldridge, Joe Kerkvliet, and Alex Metcalf have related publication experience.   

Deliverables/Applications: The analysis of survey responses will provide the basis for a report 
summarizing major findings.  These findings will also be presented to the partners of the SWCC.   

Adaptive Management:     

Question 1:  The responses will be used to gauge the efficacy of the SWCC in meeting its goals.  
Relative responses will be used to suggest where the SWCC should put additional effort. 
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Question 2:  The responses will be used to learn where SWCC communication and outreach 
efforts are effective and how best to promote additional participation. 

Question 3:  The responses will be used to learn whether SWCC processes are considered open 
and fair.   

Question 4:  The responses will allow the SWCC to demonstrate the diversity of world views 
held by partners and residents as well as if and how these world views differ between partners 
and residents.  In addition, conditioning on world view will allow greater statistical precision in 
the analysis of other responses.   

Question 5:  The responses will provide information to land managers and the SWCC to design 
landscape-level treatments that more closely match the preferences of residents and/or 
partners. 

Annual and total budget estimates: $14,940 allocated in FY 2013 for survey development, 
$20,844 in FY 2014 for continued development, OMB clearance, and testing; $30,000 in FY 2015 
for implementation and analysis; estimated budget of $35,000 in FY 2018 for follow-up survey 
implementation and $5000 in FY 2019 for analysis. 
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Areas of interest for economic analyses. 
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Appendices: Unfunded Potential Projects 

Appendix F1: Cost effectiveness of road treatments in achieving ecological 

objectives 
Long-term plan objectives which pertain to this proposal include:  

B4: Manage roads and trails to improve wildlife habitat quality while retaining desired public 
use/recreation and resource management access. 

Questions 

How does effectiveness of road treatments in achieving wildlife use objectives vary with the costs of the 
treatments? 

How does effectiveness of road treatments in reducing invasive weeds vary with the costs of the 
treatments? 

How does the effectiveness of road treatments in achieving aquatic objectives vary with the costs of 
treatments? 

Introduction 

Because road treatments show such a large variation in costs, ranging from hundreds of dollars per mile 
for application of best management practices to as much as tens of thousands of dollars pre mile for 
complete obliteration, it is important to know how the effectiveness of treatments in meeting ecological 
objectives vary with the costs of treatments.  This knowledge can be used to prioritize road treatment 
types and make better use of limited SWCC budgets for road treatments.   

Integration 

All other resource groups (wildlife, veg., and aquatics) are proposing to measure the ecological 
effectiveness of treatments.  This project integrates fully with these efforts by simply incorporating the 
costs of treatment into the results of ecological effectiveness monitoring and providing the additional 
and informative metric of cost effectiveness in meeting ecological objectives. 

Types of treatments 

Best management practices applied to forest roads and, to the degree possible, the full spectrum of 
forest road decommissioning, including simple closures, road ripping, road storage (including culvert 
removal) and obliteration.  Variations in treatment types required by statistical design considerations in 
measuring ecological effectiveness are also likely to project sufficient variation in treatment costs.   

Indicators and metrics 

Xij/Cj, where Xij is the change in ecological indicator i for treatment type j, and and Cj is the cost of 
treatment j.  

Sampling design  

Census of SWCC contracts involving road treatments that are monitored for wildlife, veg. and aquatic 
ecological outcomes.   

Methods for data collection:  
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Use data on contract attributes for contracts for road treatments, especially treatment costs; 2) Use 
ecological outcome measures from wildlife, veg., and aquatic monitoring.   

Methods for data analysis:  

Descriptive statistics showing range of treatment costs and appropriate regression analysis to obtain 
correlations and tests of statistical significance of the relationships between changes in ecological 
objectives and treatment costs.   

Who could do the monitoring:   

Timeline: Annual monitoring of contract costs and attributes for treatments monitored by other 
resource groups.  Annual report on descriptive statistics of treatment costs.  Regression analysis report 
on cost effectiveness will accompany ecological effectiveness reports by other resource groups.  

Deliverables/Applications: Report on cost effectiveness of various levels of road decommissioning, road 
storage, and application of best management practices to roads in achieving ecological objectives.  

Adaptive Management: Results will provide input on level, type, and location of road treatments to 
better meet budget constraints and make effective use of available funds.   

Annual and total budget estimates: $2K annually.   
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Appendix F2: Volumes and tonnages of wood products made available by 

restoration and fuel reduction treatments    
Long-term plan objectives which pertain to this proposal include:  

D1: In vegetative treatments, where appropriate, maximize the productive use of forest products 

Questions: 

What volumes or tonnages of various sizes and species are made available by fuel and restoration 
treatments used to meet management objectives?   

How do volumes and tonnages vary by R1 definitions for saw/nonsaw, or Bureau of Business and 
Economic Research definitions? 

Are volumes and tonnages changing over time?  

Introduction: Information on volumes, tonnages, and characteristics of wood products made available 
by SWCC treatments is essential to existing and potential wood products users, especially for small 
diameter material.  The availability of this information will facilitate investment planning based on 
projected SWCC projects and inform public discussions of the appropriate levels of projects utilizing 
small diameter material, consistent with sustainable forest management.   

Integration: This project would make use of the results of the integrated sampling of forest structure 
and composition, fuels, and large trees, and add value to this sampling.   

Types of treatments: All treatments (including controls) subject to integrated forest sampling.   

Indicators and metrics: Volumes and tonnages by various size classes, species, and availability.   

Sampling design: See integrated forest sampling design. 

Methods for data collection: See integrated forest sampling design. Measurements would begin with 
pre-treatment integrated forest sampling and continue with first post-treatment sampling.   

Methods for data analysis: Data on forest structure, course woody debris, and X-hour fuels will be 
obtained from integrated forest sampling before and after treatments.  Comparisons of ex ante and ex 
post measures will be combined with existing allometric equations appropriate to each treated forest 
type to estimate volumes, tonnages, and species of available wood products.  Depending on treatment 
type, site visits may be used to describe the location of available wood products (e.g. landings or slash 
piles).   

Who could do the monitoring:  Joe Kerkvliet and Chelsea McIver, Bureau of Business and Economic 
Research.   

Deliverables/Applications: Report on estimated quantities of wood products potentially available, with 
distinctions made by forest type and treatment design.  Total volumes and tonnages potentially made 
available through ongoing SWCC projects will be projected based on estimates and projected treatment 
acres over the remaining years of the SWCC. 

Adaptive Management: Availability estimates could spur investments in utilization of nonsaw material 
and inform public policy debates about sustainable levels of projects utilizing small diameter and other 
nonsaw wood products.  

Annual and total budget estimates:  

$5 K 2012-articulation with integrated forest sampling and collection of pre-treatment data 
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$4K 2013-articulation with integrated forest sampling and collection of post treatment data, site visits as 
needed. 

$3K 2014-estimation of volumes and tonnages using allometric equations.   
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Appendix F3: Ecological and economic effects of small diameter material 

treatments 
Long-term plan objectives which pertain to this proposal:  

D1: In vegetative treatments, where appropriate, maximize the productive use of forest products 

Questions: 

What are the effects of small-diameter material treatments on stumpage values, treatment costs, 
utilization, and ecological objectives, with emphasis on nonsaw removal requirements, whole tree 
versus in-woods processing, and slash disposal methods?   

Introduction: Small diameter material dominates many of the forest stands to be treated by the SWCC 
for both restoration and fuel reduction purchases.  USFS contracts always contain attributes affecting, 
directly or indirectly, how this material will be treated.  Examples include mandatory removal (generally 
to a road), whole tree harvesting (to a landing), or in-wood processing of logs, and slash disposal 
methods, including burning prescriptions.  Many contract attributes also have implications for costs 
and/or stumpage values and may have implications for the effectiveness of treatments in achieving 
ecological objectives.  This project will combine information on contract attributes, costs and/or 
stumpage values, and ecological indicators to estimate the impacts of various means of treating small 
diameter material on treatment costs and the achievement of ecological objectives.     

Integration: This project would make use of the results of the integrated sampling of forest structure 
and composition, fuels, large trees, and noxious weeds and add value to this sampling.  It would also 
make use of the results monitoring of soil disturbance/soil function/soil productivity and add value to 
these monitoring efforts.  Value will be added by combining ecological outcome measures with the costs 
of small diameter treatments and estimating tradeoffs, if any, between the achievement of ecological 
objectives and treating larger acreages, or making more effective use of limited budgets.   

Types of Treatments: Contracts for all SWCC projects (including controls) subject integrated forest 
sampling and soil disturbance/soil function/soil productivity sampling.    In addition a representative 
sample contracts for similar R1 will be sampled to obtain cost and attribute information.   

Indicators and metrics: Contract costs and attributes and ecological outcomes.  

Sampling design: Census of timber sale, integrated resource, and service contract records from SWCC 
projects.  

Methods for data collection: Contract costs and attributes will be obtained from USFS timber sale, 
integrated resource, and service  contract project files and combined with measures of ecological 
objectives obtained from integrated forest sampling and soil disturbance/soil function,/soil productivity 
monitoring.       

Methods for data analysis: Data will be analyzed to estimate correlation between contract costs and 
attributes, stumpage prices and revenues (if applicable).  These data will be combined with ecological 
monitoring data to reveal potential trade-offs and/or complementarities in treatment costs and 
revenues and ecological objectives.   

Who could do the monitoring: Joe Kerkvliet and Chelsea McIver, Bureau of Business and Economic 
Research.   
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Deliverables/Applications: Report showing evidence of correlations between contract attributes, costs 
and stumpage values, and evidence on the trade-offs and/or complementarities between treatment 
costs, revenues, and ecological objectives.  Tests of statistical significance will be conducted. 

Adaptive Management: Estimates of the effect of small diameter material treatments on contract costs 
and revenues will help to improve the cost efficiency of future treatments.  Evidence of trade-offs 
and/or complementarities between treatment costs, revenues, and ecological objectives can be used to 
design projects to make more effective use of limited resources.   

Annual and total budget estimates:  

$5000 initially and $2000 annually. 
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