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Presentation Outline 

• What are the objectives for vegetation management 
in CFLRP 

• Why attempt to quantify impacts of fuel treatments 
on suppression costs? 

• Our suggested modeling approach (R-CAT) 

• Summary of inputs, with thoughts about 
improvement 

• Summary of results 

• Improving the approach, the tool and its application 

 



USFS Personnel Designing and Supporting 
R-CAT 

• Title IV Fire and Economics Economic Procedures Advisory Team  / R-CAT 
– Keith Stockmann, R1 

– Krista Gebert, RMRS now R1 Regional Economist 

– Matthew Thompson, RMRS Forestry Sciences Lab 

– Dave Calkin, RMRS Forestry Sciences Lab 

– Alan Ager, WWETC 

– Nicole Vaillant, Adaptive Management Services Enterprise Team 

– Mark Finney and crew, Missoula Fire Sciences Lab 

– Karen Liu, WO EMC 

– Chris Miller, WO EMC 

– Greg Jones, RMRS Forestry Sciences Lab 

• Headquarters CFLPR Team 
– Frank Fay, WO 

– Frank Burch, WO 

– Bill Timko, WO Vegetation Management 

– Megan Roessing, WO Vegetation Management 

– Rob Harper, WO Vegetation Management 

– James Youtz, R3 Silviculturist 

 

• R-CAT Modeling Support Team 
– Nicole Vaillant 

– Jessica Haas 

– Keith Stockmann 

– Matt Thompson 

– LaWen Hollingsworth 





Title IV Language 

• Highlighted excerpts relevant to economic 
analysis: 

 



Myriad other objectives such as: 
 

• Increased firefighter safety 

• Increased public safety 

• Hazard reduction for private property at risk 

• Hazard reduction for public infrastructure at risk 

• Hazard reduction for natural resources at risk, to 
maintain and increase resilience for ecosystem 
services 

 



Why attempt to quantify impacts of 
fuel treatments on suppression costs 
• Background 

• Strategic placement of treatments 

• National pressure to contain wildfire costs 

• Needs based on comments 

• 2011 Cohesive Strategy Update 

• Review of Act Language 

• Competition for limited funds 

• Demonstrating the value of investments at the 
landscape scale 

• Substantiating Claims in Proposals 

 



Would treating all these stands 

reduce fire management costs? 



Here’s what you were claiming when you asked for money 
2010 Selections 

Deschutes Skyline: More importantly than the per acre cost, applying CFLRP funding within this 130,000 acre landscape will 
provide cost-saving opportunities to manage fire on a broader scale with lower contingencies resulting in lower costs. 
…However, because of the variability of fire weather, it is difficult to predict cost savings. Deschutes National Forest is 
providing the geography and data for a pilot study to predict true cost-benefits of fuels treatments across landscapes 
(principal investigators: Alan Ager, Dave Calkin, Keith Stockmann and Nicole Valliant) 

Tapash:  On the Tapash landscape 401,202 acres are in the dry forest type, making up 25% of the total landscape. Our proposal 
plans on returning 50% of these acres back into ecological balance where fire plays its natural role. The estimated cost of all 
proposed treatments is $50 million. Compare this to a 10 year average of 226,000 acres burned, at a cost of $206 million to 
suppress. When these projects are completed the estimated suppression costs will be 50% of current expenditures, based 
on the ability of line officers to take advantage of fire playing a more natural role in the ecosystem. 

2012 Selections (R-CAT was required but large fire modeling with FSIM was not completed) 

Southern Blues: In the Southern Blues, without CFRLA funding, direct suppression costs are expected to average $2.8 million 
annually over the next 10 years. Upon completion of forest treatments, large uncharacteristic wildfire acreage could be 
reduced to 50% of historic average. Cost benefit estimates of CFRLA funded forest restoration treatments find potential 
savings up to $5.6 million* in fire suppression costs over a ten year period within the Southern Blues.  

*Estimate is based on average fire suppression cost of wildfires greater than 300 acres at a cost of $1000 per acre 

Lakeview: The R-Cat spreadsheet was used to calculate the net change in anticipated fire program costs for the full proposal.  It 
showed a savings of $8,080,140.  Fire behavior modeling and recent wildfire events demonstrate that average fire size will be 
41% smaller on the treated landscape. The reduction in average annual burned acreage (3529 acres untreated; 2082 acres 
treated) was the most important factor in the projected cost savings.  Another factor was the reduction in cost due to 
reduced fire intensity.  

Northeast Washington Vision 2020: The average number of acres burned over the proposal landscape is 1978 acres/year, which 
results in an average, large fire suppression cost of $3.8 million/year. The implementation of the proposed treatments is 
anticipated to result in approximately 1000 acres burned each year at an average cost of $1000/acre. The resulting savings 
are approximately $2.8 million/year. The estimated cost savings are based on fires being more easily brought under control, 
less rehabilitation costs, and with less than full perimeter control, in some cases 



Comparing Existing Conditions 
(pretreatment) and Post Treatment 
To allow modeling of cost savings, each proposal team will need to develop and 

furnish the fire modeling support team with critical information, including:  

 

• A spatially and temporally explicit fuel treatment and ecosystem restoration 
activity schedule (e.g., mechanical thinning, prescribed fire, road removal, etc.),  

• Landscape files (LCPs) showing fuel conditions before and after treatment 
implementation, 

• Documentation of how and why Landscape file conversions where made 

• Accompanying estimates of treatment revenues (from estimates of merchantable 
output volumes*expected revenue per volume) and and activity costs (from the 
appropriate budget codes) over the duration of implementation. 
 





Large Fire Modeling Approach 
• Fire Management Program Costs Analysis 

 

 

 

 

 

 

 

 

• Risk and Cost Analysis Tools Package Spreadsheet 

 

Design Treatments 
for 10 Years 

• ArcFuels or other treatment planner, such as the  
Restoration Treatment Optimization Model 

Model Large 
wildfires with and 

without treatments 

• Large Fire Simulator (FSIM) 

Estimate Large Fire 
Costs with and 

without treatment 

• Stratified Cost Index (SCI) 



Assumptions 
• Treatment costs and revenues should be entered in the year they are expected. 

But, 

• Treatments are not considered effective until the final treatment occurs on a 
footprint acre – not the same as FACTS accomplishment acres 

• A portion of savings between exsiting and 100% post treatment, which matches 
the portion of total acres cumulatively treated each year could is credited. 

• The length of time this cost savings is expected depends on the project-specific 
average treatment effectiveness longevity.   

• Savings ramp up to 100% of the difference between pre and post treatment and 
then stay there until the first acres that became effective fall out of effective 
condition – no retreatment beyond CFLRP authorization (2019) is assumed or 
credited. 

• Assumes linear savings benefits proportional to the fuel treatment plan effective 

• This suppression cost savings is summed with the net cost of the treatments to 
complete the fire program cost analysis 

• All figures are discounted at 4% annually to produce a summary present net value 



What is the the Stratified Cost Index (SCI)? 

• Regression Models for Predicting Suppression 
Expenditures on Individual Large Fires 

– 6 basic models - Two FS models (western U.S. and 
eastern U.S) and four DOI models (one for each 
agency). Models differ slightly depending upon 
agency and use as performance measure or in 
WFDSS 

– Data: Historical fire expenditure and fire 
occurrence information for the past 5-10 years 
(varies according to use) 



 
Variables (Fire Characteristics) 

• ***Size (acres burned) *** 
• Fire Environment (aspect, slope, elevation, fuel type, 

fire intensity level, energy release component) 
• Values at Risk (distance to nearest town, total 

housing value 20 miles, in a reserved area (Y or N) 
and distance to area boundary) 

• Location ( FS Region or GACC) 
• Resource availability (number of fires burning in the 

region at the time of the fire compared to average for 
the region that time of year ) – only in FS 
performance measure model  
 



Across 10 Teams - Inputs to R-CAT 

• The scale of estimated treatment varied across all teams, 
ranging from 38,319 to 179,594 acres, averaging 124,000 
acres.  

• The average duration of treatment effectiveness within each 
large landscape treatment package ranged from 10-20 years. 
Expected revenues ranged from $0 to more than $31 million, 

• Expected treatment costs ranged from $11.7 million to $72.6 
million over the life of the project. 

 



Summary of the inputs for CFLRP 

teams that completed R-CAT. 



Large Fire Modeling Results/Inputs 

• It is important to highlight that Large Fire Simulator (FSim) results indicate 
median annual large fire season costs were estimated at $0 under both 
existing and post-treatment conditions for seven of the ten teams.  

• Modeling for one team shows median annual large fire costs falling to zero 
after treatments. Modeling indicates the median annual large fires season 
costs from one team are expected to decrease slightly, and for one team 
they are expected to increase very slightly.  

• For five of these seven teams, modeling shows lower mean annual large 
fire season costs following treatment, and for two teams mean costs are 
expected to increase slightly.  



Some of the Large Fire Cost Challenges 
• GIS/fire planning skills for all teams 

• Base layer selection – LANDFIRE or other? 

• Projecting spatial placement of future treatments in advance 

• Including succession in post treatment or not 

• Working with existing fire treatment regimes in the Southeast where 
frequent treatments will maintain healthy conditions, and large fires 
are less common. 

• Capturing recent fires, treatment, cost or what? 

• Including all lands or NFS only 

• Buffer sizes needed and used to account for CFLRP boundary 
permeability with fire 

• Inability to get outcomes other than changes in fire size to affect cost 
estimates 



Optional Cost Inputs 

• Four of the ten teams entered small fire cost estimates, and two of 
the teams showed an expected reduction, ranging from $6,583 
(21%) to $21,216 (12.5%) each year.   

• Three of the teams expected a reduction in BAER/Rehabilitation 
costs, ranging from $13,463 (2.4%) to $169,443 (100%) each year. 

• Five of the teams analyzed changes in costs that could be 
accomplished by achieving one of the intents laid out in the Act 
language - “facilitates the reduction of wildfire management costs, 
including through reestablishing natural fire regimes and reducing 
the risk of uncharacteristic wildfire,” and relative to full 
suppression costs and the maximum possible, based on the 
guidance in the user guide, ranged from 5% to 74% of the five large 
landscapes.  

 

 



Cautionary Warning  

• We offer a cautionary warning about interpreting R-CAT results; as not all 
fire management costs are included, investments for all treatments with 
any aspect of hazard reductions are included, and dollar estimates of 
many of the expected benefits are not included in the estimates.  

• The best use of the R-CAT results is to evaluate the potential for all 
hazardous fuel treatments to reduce wildfire suppression costs in the 
project landscape, and then to consider if those potential savings offset 
the entire investment in other objectives or whether they partially offset 
the investment in other objectives.  

• In rare cases where fire suppression savings are not expected, modeling 
should first be reviewed to ensure it is representative of expert opinion 
and then treatment packages should be reviewed to look for other ways to 
achieve the bundle of objectives while also attaining wildfire program 
management savings. The results from each team are also described in a 
set of concise statements which are available. 

 



2015 Preliminary R-CAT Results 
Round-up 



R-CAT Results – Suppression Costs 

• Nearly all teams had a treatment package modeled as having 
the ability to reduce total discounted (4% annually) 
suppression costs savings over the full duration of treatment 
effectiveness.  

• The potential ranged from $5.3 million in total suppression 
savings to a net increase in suppression costs of $3.5 million.  

• The ranges shown for five of the ten teams reflect the 
estimated influence of using less expensive fire management 
strategies than full suppression.  

• It is noteworthy that in two cases, allowing less than full 
suppression could shift change expectation from increased to 
decreased suppression costs over the life of treatment 
effectiveness.  

 



R-CAT Results – Fire Program Costs 

• When the suppression savings picture is combined with the net of 
treatment revenues and costs, the fire program cost savings (investment) 
picture is provided.  

• Three teams that completed the analysis are expecting net fire program 
savings without any beneficial fire use, one of those indicates potential 
increases in net savings with all three levels of beneficial fire use.  

• Four teams expect to see a net increase in fire program expenditures and 
did not analyze the potential for beneficial fire use.  

• While three teams expect an increase in net fire program costs but do 
expect a smaller net investment to achieve other objectives when less 
than full suppression strategies are employed.  

• The range of net fire program costs are from a savings of $5.3 million to 
an investment of $59 million over the life of the project.  

 



R-CAT Results – Lower Cost 
Strategies 

• The range of potential opportunity to affect 
fire management costs with beneficial fire use 
(from teams who conducted this analysis) is 
from $152,720 to $5.1 million, depending on 
the difference in costs between full 
suppression strategies and the amount of the 
large landscape which could be suitable for 
different fire strategies.  

 





Conclusions 
• There is room for growth in fuel treatment planning to leverage 

emerging tools to enhance reliance on concepts such as  the 
strategic placement of treatments;  

• As agencies attempt risk and financial analyses in the future, 
efforts to assess programmatic influence will require both stronger 
guidance and more oversight and support nationally to ensure 
consistency.   
– This necessitates that protocols be not only effective in part of the country 

but be workable under the broad range of environmental and personnel 
situations in NFS and partner landscapes.  

– We have observed through this effort that simply using the same modeling 
tools is not enough to allow aggregation of results to a programmatic level.  

– In order for this type of analysis to be useful in funding competition and 
program assessment more standardization of modeling tools and 
parameters is needed.  



Future Improvements 
• On the cost end, move to using full 

modeling result cost distributions not 
just point estimates 

 

 

 

• Developing complementary metrics for 
many other objectives 
– High Value Resources and Asset Risk 

Workshops 

– Forest Plan requirements 
• Multiple uses 

• Key ecosystem services 

– Program-specific requirements 

 





Parting Thoughts 
• Only by linking the financial (reduced loss) and non-financial 

benefits (HVRA Protection and positive responses) can we really 
assess the prudence of fuel treatment investments against each 
other and compared to other spending options. 

• We can pull both of these from the same modeling foundation. 

• We need some approach to validate our projetions to maintain 
credibility and improve our management, thinking about the 
monitoring that matches up appropriately with stochastic 
modeling may be the next challenge of adaptive management. 



Contact Information 

Keith Stockmann 

kstockmann@fs.fed.us 


