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Executive Summary

Without clear demonstration that important resource values are at risk, post-fire response expenditures are
not justified. Driven by the need to improve post-fire calculations of values-at-risk (VAR), this pilot study
reviewed procedures used for resource valuation and developed potential improvements that could be
applied within the constraints of BAER operations. The work was accomplished through direct
observations of BAER operations, a survey of BAER/ESR personnel, and review of resource valuation
literature. A proposed valuation framework and VAR Calculation Worksheet along with some
recommendations are offered for review, testing, and refinement by BAER/ESR personnel.

Field observation visits were conducted to review the BAER work environment, current VAR
assessments procedures, and test preliminary ideas for procedural changes. Observations revealed
consistent and effective procedures to assess most threats (i.e., mapping burn severity), but uncertainty
with VAR assessment procedures. Enumeration of probable VAR during the initial BAER meeting and
subsequent refinement of this list was inconsistent among BAER teams. Threat (e.g., noxious weed
invasion) was commonly confused with the resource value at risk (e.g., native vegetation). Mapping
hardware, software, and personnel were generally available to meet all mapping support needs, including
the spatial evaluation of VAR.

The purposes of the survey were to characterize the experience of BAER personnel, review methods and
resources currently used for VAR analysis, assess barriers to implementing VAR analysis, and solicit
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feedback on preliminary ideas for procedural improvements. Background and resources differ between
USFS and DOI BAER personnel. Suggestions to develop VAR training modules and increase GIS use
were viewed as most desirable, while suggestions to assign a designated VAR member to each BAER
team and to compile academic literature received somewhat less support. Interagency agreement was
highest for the suggestion to increase GIS use and lowest for the development of unified interagency
tools.

Literature reviews examined current practices for assessing values at risk and published valuation data,
especially for resources not easily monetized. The following conclusions were drawn from the literature
review:

e The importance of all resources at risk should be described relative to perceived value, threat, and
cost and probable effectiveness of mitigation.

o Life and safety should not be directly monetized.

e Resources with clear market values should be monetized using locally obtained replacement cost or
market value.

o Loss of use of infrastructure should be calculated where significant through consultation with relevant
experts such as regional agency economists.

o Existing non-market valuation studies can identify site specific attribute values. However, these
studies are inconsistent across regions and resources and benefit transfer problems limit utility in
BAER assessments.

e The valuation method called implied minimum value (IMV) may be most useful technique for
valuing the non-market VAR in the BAER environment, where time, money, and expertise for
economic studies are very limited. IMV equals the cost of treatment divided by the reduced likelihood
of experiencing the negative outcome. A treatment is justified to protect a given non-market resource
if, in decision-maker’s qualitative judgment, the value protected exceeds the IMV. The IMV does not
represent the actual dollar value of the VAR, but rather it identifies the minimum resource value
protected that would make the proposed treatment a wise investment of public funds. The use of IMV
removes the current FS requirement of valuing non-market resources under the no action and selected
alternatives.

The above recommendations were built into a BAER Values at Risk Calculation Tool, a spreadsheet tool
that BAER teams can use for determining the values of the resources at risk from post-fire effects. A
functional demonstration version (Version 1.0) is included in this final report. The VAR Calculation Tool
requires evaluation of 1) the likelihood that potential threats will occur and 2) the probable success of
proposed post-fire treatment. A method for using the Erosion Risk Management Tool (ERMIT) to
evaluate post-fire erosion, a common threat identified by both DOI and USFS BAER teams, has been
developed for use with the VAR Calculation Tool.

Introduction

Wildfire effects include loss of vegetative cover and changes to soil properties which lead to increased
runoff, erosion, flooding, and sedimentation and increased vulnerability to invasive weeds. These effects
threaten human life and safety, cultural and ecological resources, land use, and existing infrastructure.
Under current BAER assessment procedures, identification and valuation of values-at-risk (VAR) from
the effects of wildfires is required, but guidelines to estimate the monetary value of these resources is
lacking. The USFS Manual, Chapter 2523 (USDA Forest Service 2004a) and the DOl Manual, Part 620n
Chapter 3 (US Department of Interior, 2004) call for BAER assessment teams to submit reports and
funding requests that establish justification for treatments through a qualitative “cost-risk analysis.” In the
case of the USFS, a quantitative analysis is currently required which implies dollar values be assigned to
all resources, market and non-market alike. The BAER team analysis referred to the “cost-risk analysis
worksheet,” requires four basic inputs 1) probability of the threat occurring, 2) cost of mitigation
treatments, 3) probability that treatments will be successful, and 4) VAR measured in dollar terms. Recent
JFSP-funded work has resulted in the development of the Erosion Risk Management Tool (ERMIT)
which can predict two of those four inputs in terms of post-fire erosion—the probability of the threat
occurring and the probability of treatment success (for some post-fire treatments). The costs of common
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post-fire treatments have been estimated and are available in the instruction guide for the “cost-risk
analysis worksheet.” However, there are no known tools to guide the calculation of monetary value for
the VAR identified by the BAER team. A methodical and efficient resource valuation procedure is needed
that can provide realistic, reproducible, and defensible cost-value amounts for the identified VAR.

This pilot study examined current practice for post-fire assessment of VAR and sought information and
methodologies to standardize and simplify the complex valuation task faced by every BAER team. The
needed data were derived from a survey of BAER/ESR personnel, direct observations of BAER
operations, and review of resource valuation literature. Three questions focused the evaluation of these
data:

1) Can standard yet flexible procedures be developed to guide efficient and realistic valuations of

resource VAR?
2) How can such procedures provide defensible valuation estimates?
3) Can easily accessed tools be developed that support these procedures?

A proposed “VAR Calculation Tool,” a spreadsheet-based calculator, was developed to reflect the
observations and recommendations for VAR calculation. The VAR Calculator Tool integrates the
qualitative assessments currently used by DOI with many elements of the quantitative procedures
currently required by the USFS. The VAR Calculator Tool emphasizes that BAER justification for post-
fire treatments is based on the assessment of resources at risk from post-fire threats, and not vice versa.
The probabilities of threats occurring and of treatment success are directly tied to the identified VAR. The
tool is expected to improve defensibility of VAR and Benefit/Cost calculations, and data requirements
are, in many cases, less burdensome than existing procedures. The spreadsheet tool emphasizes the
importance of spatially linking the VAR with the likelihood of the identified threat and provides
calculation of benefit cost ratios as well as Implied Minimum Values where appropriate for non-market
resources.

Goals and Objectives:

The goal of the proposed pilot project was to:

Review current BAER resource valuation procedures and develop pilot procedures and a decision
support tool to guide calculation of values-at-risk downstream of burned areas.

Four objectives were delineated to meet the project goal:

1) Evaluate current BAER and ESR resource valuation procedures through field
observations and surveys of BAER and ESR personnel.

2) Evaluate and summarize current literature on commodity and non-commodity
resources valuation.

3) Identify and evaluate existing resource valuation databases that could benefit
valuation procedures.

4) Develop a framework to calculate values-at-risk that may be used in BAER and
ESR assessments.

Accomplishments:

Obijective 1: Evaluate current BAER and ESR resource valuation procedures through field observations
and surveys of BAER and ESR personnel.

Field observations—Three BAER teams were observed to review the BAER work environment and
current VAR assessments procedures and test preliminary ideas for procedural changes. An exploratory
approach was used where the same observer followed each team from the organizational meeting through
the assessment and reporting process. Notes, impressions, and questions were recorded as each incident
progressed. Questions were asked of the team leader to clarify procedural logic, especially related VAR
assessment and valuation. The first two observations were completed during 2005. A primary objective of
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these first two observations was to inform how the survey of BAER personnel would be built. Analysis
therefore was limited to review and summary of information. The third observation was completed in
2006 and used primarily to test ideas about how procedures might be improved. All three BAER
assessments were led by USFS teams. The omission of a BAER team operating under DOI jurisdiction
and procedures, as originally intended, is an acknowledged limit to this portion of the study.

The first observations were completed during July 2005 at the Mason Gulch Fire, located about 35 miles
west of Pueblo, Colorado. The final perimeter of this fire covered over 11,000 acres, most of which fell
within the jurisdiction of the Pike-San Isabel National Forest. The BAER operations for the School Fire
were observed during August 2005. The School fire burned nearly 53,000 acres in southern Washington
across private, state and federal jurisdictions, specifically within the Umatilla National Forest. Insights
from these two 2005 observations included:
- B/C analysis would be improved if the focus of BAER analysis is shifted from threat analysis to
risk-based analysis — from causes to consequences
- Preparation of data (and some pre-processing), especially maps, would “launch the (BAER)
analysis more rapidly.” An example is preparing preliminary maps before BAER convenes and
using these maps to focus VAR evaluation field work similar to the way BARC is used to focus
burn severity analysis.
- Preliminary VAR should be identified at the first BAER meeting
- Need for a method to determine the values used for B/C that is faster, more systematic, and
consistent.
- Suggestions are needed to improve the BAER report process that better justify proposed costs and
provides the basis for monitoring.

Some of these ideas from 2005 observations were tested during the third and final field study of the
BAER assessment of the Gash Creek Fire during September of 2006. This 8,200-acre fire burned almost
entirely within the jurisdiction of the Bitterroot National Forest in western Montana. Observations from
this final field study included:

- Consistent and effective procedures to assess threats (i.e. mapping burn severity, estimating
potential erosion and runoff) are being used, but there is little consistency and much uncertainty
in the assessment of VAR. Even the initial identification and description of probable VAR was
inconsistent. For example, threats (e.g., noxious weed invasion) were commonly confused with
the resource values at risk (e.g., native vegetation).

- Use of maps to identify VAR, organize field assessment of VAR, and connect threats of VAR is
inconsistent.

- Preparation for BAER assessment was inconsistent and did not take full advantage of GIS tools
which could focus VAR assessment.

- Struggle with non-market valuation causes the most difficulty in determining B/C, but linking
probability of event occurrence and probability of treatment success to the B/C is also confusing.

Summaries of the three BAER team observations are included in Appendix A.

Survey—Based on the field observations, a survey was developed to characterize the experience of BAER
personnel, review methods and resources currently used for VAR analysis, assess barriers to
implementing VAR analysis, and solicit feedback on preliminary ideas for procedural improvements
(Appendix B1).

Survey Results—Survey responses from the 214 respondents have been collated and summarized in
Appendix B2. General survey conclusions are compiled by section below:

- SECTION 1: Background Information: The mean number of years of public land
management experience was 21 and was similar between USFS and DOI responders.
Overall, 61% of respondents have led a BAER team, but most leadership was limited to 5
incidents or less. Direct participation in assigning values, relative or dollar, to VAR was high
overall and greater among USFS personnel (76% vs. 64%). GIS use during the normal work year
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was reported very high overall, with a larger number of DOI respondents reporting “experienced
technician” level (21%) as compared to USFS (5%).

- SECTION 2: Methods and resources used in VAR/CR analysis which currently work: There was
significant overlap between the DOI and USFS in the ten most commonly encountered resources
at risk, with the exceptions of terrestrial threatened and endangered species being more
commonly assessed by DOI teams and trails being more commonly encountered by USFS teams.
Notably, over one-half of the resources encountered by all teams are most appropriately
classified as non-market resources; they cannot be directly replaced or repaired. Current
resource valuation is primarily based upon consultation with resource specialists, team judgment
and experience, review of past assessment reports, and “educated estimation.” In the open
response questions, many respondents strongly emphasized the critical importance of relying on
local resource specialists outside the BAER/ES teams, reinforcing that post-fire analysis
addresses local resources that should be evaluated by local standards. Significant concerns were
expressed within both groups about the limits of monetizing resource values, “economic values
cheapen the ecological values.” Responses differentiated the components of the VAR process,
identifying and defining threats to VAR are the easy part — the real difficulty follows in assigning
value.

- SECTION 3: Barriers to implementing VAR/CR analysis: Limited time for assessments,
training in VAR/CR analysis, and valuation guidelines were reported as the top obstacles to
conducting assessments followed by limited availability of data, supporting literature, valuation
expertise, and assessment tools. Most additional comments from the open-ended questions re-
emphasized limited time, lack of training and experience in VAR/CR analysis, and lack of
consistent approaches and guidelines. Notably, the concern about lack of valuation approaches
and guidelines was limited to USFS responses. Many responses, also limited to the USFS group,
questioned the need for or the validity of the process. Many respondents from both groups
expressed concerns over the difficulty with and subjective nature of non-market or non-
commodity resources valuation.

SECTION 4: Feedback on some preliminary ideas for improvement to VAR/CR analysis: All
ideas were supported by the majority of both groups. Highest support was given for increased use
of GIS overall and at the first meeting to support spatially explicit VAR assessments.

The survey results strongly suggest that teams find it difficult, and even controversial, to apply direct
dollar values to non-market resources at risk, and over half of the VAR encountered by post-fire
assessment teams fall into this category. Although the current DOI process does not require the cost-risk
analysis currently required by USFS, there was general agreement between the two groups for process
improvements. These areas of agreement show promise for future inter-agency collaboration on the
improving BAER/ES information, expertise, procedures, and support tools.

Obijective 2: Evaluate and summarize current literature on commodity and non-commaodity resources
valuation.

Literature reviews sought current knowledge for assessing VAR and published valuation data, especially
for resources not easily monetized. We recommend that values at risk be separated into market values
(those things that are typically bought or sold and have well established prices such as grazing allotments,
timber, roads, developed recreation facilities, and buildings) and non-market values (those values where
no markets exist and are typically enjoyed by the public such as non-developed recreation opportunities,
wildlife habitat, native vegetation, and watershed health). Life and safety are often identified as post-fire
VAR; however, they should not be directly monetized; BAER generally describe the specific threat to life
and safety, the likely effectiveness of mitigation efforts and warning systems, and the costs of these
programs.



An extensive literature review was conducted to identify research on non-market values typically
encountered by BAER teams. There exists extensive research into non-market public resource values and
numerous studies that identify site-specific dollar values for a variety of resources. However, there are
limited studies that address how fire and post-fire erosion events affect these values. Additionally, when
resource values typically encountered by BAER teams have been studied, benefit transfer issues (i.e.
transferring study results to a different location or resource value) overwhelm the applicability of
referencing this research. The closer the affected resource value is to a real market (e.g. many recreation
values have close market substitutes while cultural heritage values typically do not), or the more similar
the affected resource is to the literature referenced resource in terms of resource type, available
substitutes, and geographic and demographic characteristics, the more relevant the literature value.

There are several systems of value estimation for non-commodity resources covered in the literature.
Valuation methods included in this literature summary are the: 1) contingent valuation, 2) travel cost, 3)
hedonic pricing, 4) ecosystem services, 5) production possibility analysis, and 6) benefit transfer. These
methods have been summarized because they were the most commonly used methodologies for natural
resource valuation and are each referenced as “method used” in cited studies compiled and linked to the
VAR Calculation Framework Tool (Accomplishments, Objective 4). Another method, the 7) implied
minimum value, is included in the literature summary because it has been adapted for use in the BAER
assessment process and incorporated into the VAR Calculation Framework Tool. A cursory description of
each method is included below; however, these seven methods are described in more detail with
comments concerning their use and limitations in Appendix C.

Contingent valuation (CV)—Valuation is based on consumer willingness to pay for, or willingness to
accept compensation for, a defined part of a public good (in this case, a non-market resource).

Travel cost (TCM)—Valuation is based on the travel costs and times from a number of people and
locations as the price of consuming a non-market resource.

Hedonic Pricing (HPM)—Valuation is based on a comparison of the market values of properties having
different degrees of a specific (non-market) attribute and extracting the implicit value of the attribute from
the variation in property values.

Ecosystem services (ES)—Valuation is based on assigning an economic value to the services natural
systems provide to support human welfare, such as water and air purification, flood control, and climate
moderation.

Production possibility analysis (PPA)—Valuation is based on developing the potential for a given piece
of land to produce desired resource outputs. By mapping out the feasible output levels under different
management scenarios, the opportunity cost of providing one level of resource in terms of another is
identified.

Benefit transfer (BT)—Valuation is based on the adaptation of economic information from a specific site
and/or resource to another site with similar resources and conditions.

Implied minimum value (IMV)—Valuation is based on the amount that is spent to avoid a negative
outcome (i.e., BAER treatment) and the amount of risk reduction received for the money spent.

The implied minimum value (IMV) method may be most useful for non-market value calculations in the
BAER assessment environment. The concept of IMV can be used to provide face validity for non-market
values. If managers determine that a treatment is justified to protect a given non-market resource, then the
manager has implied that the minimum value of the potential resource value change to society equals the
cost of treatment divided by reduced likelihood of experiencing the negative outcome. For example, if a
BAER team spends $10,000 to reduce the likelihood from 50 percent to 40 percent of 1 mile of bull trout
spawning habitat being severely degraded for 3 years, there exists an implied minimum value of the
change in bull trout habitat. This value is not $10,000 but $100,000 ($10,000*1.0 = X*(.5-.4)). This



calculation does not suggest that the true economic value of this resource is $100,000; simply that a
$10,000 treatment that modifies an expected outcome by 10 percent is economically justified if the
change in outcomes is worth at least $100,000 to society. The use of IMV removes the current FS
requirement of assigning values to non-market resources under the no action and selected alternatives.
The use of IMV supports local decision making by providing a sound economic basis for relating the cost
and likelihood of success of proposed mitigation treatments to the specified non-market value at risk.

Objective 3: Identify and evaluate existing resource valuation databases that could benefit valuation
procedures.

Review of commonly encountered VAR

Nearly 400 BAER reports from the past 25 years were examined to determine the VAR listed and the
justification for the requested BAER treatment projects. The two most frequently listed VAR were soil
erosion (in our opinion a threat not a risk) and watersheds. Other notable VAR are site productivity,
fisheries, and property. Some of the least encountered VAR are wilderness, range, and invasive species
(again, in our opinion, a threat not a risk) (Table 1).

Table 1. Resource values at risk as reported in 394 USFS BAER 2500-8 reports during 1980-2005.

RESOURCE VALUES AT RISK OBSERVATIONS
Total=394
Soil erosion (landslides) 70
Watershed (municipal supply, control, quality, etc.) 55
Property (livestock, structures, orchards, improvements, etc.) 47
Engineered (roads, fences, trails, utilities, signs, etc.) 46
Ecology (site productivity, soil) 46
Fisheries 43
Human Life 23
T&E species/habitat (grizzly, bulltrout, goshawk, plants) 16
Wildlife (summer & winter range, etc.) 15
Timber (production) 9
Recreation (campgrounds, lakes, etc.) 9
Cultural 5
Range 4
Invasives 4
Wilderness 2

Although values at risk or project justifications were present in most BAER 2500-8 reports, few of the
reports contained cost/risk assessments (CRA); therefore, it was not possible to know if a CRA was
completed. The cost-risk analysis spreadsheet amendment to the Forest Service handbook is dated 1995,
so it is unlikely that USFS BAER teams would have done this type of analysis prior to 1995. DOI BAER
teams are not required to put monetary values on the resources at risk, instead the VAR are rated as high,
moderate, low, no risk and a narrative is provided to justify the treatment requested.

Literature Reviews of valuing processes of non-market VAR listed in the BAER 2500-8 reporting form

The VAR categories listed in previous USFS BAER 2500-8 report forms were organized in five
categories: 1) Life, 2) Property, 3) Water quality, 4) Threatened, endangered, or sensitive species, and 5)
Soil productivity. A literature search was done to determine how dollar values have been assigned to non-
market resources typically encountered by BAER teams. Few studies provide value estimates of VAR
from the same perspective as the BAER assessment, which compares the cost of “no action” to the cost of
treatment. Most of the literature related to non-market value estimates, produced only a limited number of
studies applicable to resource valuation within the post-fire emergency response environment. Much of
the literature related to non-market values of forest resources were estimates of recreation benefits to
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humans as opposed to estimates of ecological values. A summary of the literature review for non-market
VAR categories found in USFS BAER 2500-8 forms are found in Appendix D.

National Resource Databases

Multiple datasets exist and are in the process of being compiled that can support rapid
identification of values-at-risk. Sources for these data sets include geospatial data libraries and
published literature. Large projects such as LANDFIRE, FPA, and other systems to support fuel
reduction, forest restoration, and strategic wildland fire response require nationwide inventories
of terrain, vegetation, and resource asset information. While some of these databases may be
limited by coarse resolution, they may serve as effective starting points for post-fire VAR
analysis. Just as BARC images establish the first-cut at a burn severity map, resource inventories
may provide the starting point for mapping VAR, such as water supply intakes and reservoirs,
pipelines, HAZMAT locations, parcel and structures layers, critical habitat, and other
infrastructure elements such as bridges, campgrounds, and historic sites. Although local data
sources and field assessments will be required for final, fine-scale VAR analysis, it would be
redundant for BAER teams to collect nationally available data themselves. As new decision
support systems are developed for wildfire management, it would be useful to establish
consistent information exchange channels between Incident Management Teams (IMT) to
BAER.

Objective 4: Develop a framework to calculate values-at-risk that may be used in BAER and ESR
assessments.

Framework of the VAR Calculation Tool

A proposed assessment framework and a spreadsheet tool were developed to create a VAR valuation
process that reflects the observations and recommendations discussed above. The procedure is
transformed from threat analysis to risk-based analysis—from causes to consequences—by first
delineating VAR in relation to probable threats and then assessing the probabilities of a threat occurring
and treatment success. The proposed framework integrates the qualitative assessments currently used by
DOI with many elements of the quantitative procedures currently required by the USFS. The structure of
the VAR Calculation Tool explicitly and spatially couples assessed threats with potential consequences to
identified VAR. This assessment may provide a more defensible treatment (or no treatment) plan. The
spatially-explicit analysis may assist the development of the subsequent treatment monitoring program. In
addition, the VAR Calculation Tool may provide a starting point for an integrated BAER reporting
system.

The conceptual framework of the VAR Calculation Tool is described in Table 2 as a series of steps. It
begins with the identification of resources-at-risk and associated threat(s). This iterative first step will
focus field assessments and may make them more efficient. For example, high burn severity, as
represented by a BARC image, would not necessarily need to be ground-truthed if no VAR are associated
with the burn area. Formal resource valuation begins early in the BAER process (Step 2), and direct
market values (cost to repair, replace, or restore) for VAR are acquired and as needed for B/C ratio
analysis. Monetary values for life and safety and non-market VAR are not evaluated using B/C analysis.
Steps 3 through 5 result in a) estimations of the probabilities that identified threats will cause damage to
associated VAR and b) identification and estimation of the probable success of potential threat mitigation
treatments. Treatment costs are calculated. The final step is calculate the B/C ratio or IMV for non-life
and safety VAR. These values are used to justify BAER funding requests.
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Table 2: Framework of the BAER post-fire VAR Calculation Tool

Step Process Leading Questions Examples
. What resources are threatened and life and safety, homes, roads,
la |dentify where are they relative to burned culverts, cultural artifacts, and

resources at-risk  areag? critical habitat

with the associated VWhat are the erosion/flood/biological
1b  hazards to the VAR hazards given burn severity,
topography, and climate?

high erosion risk at head of very
steep drainage with friable soils

What is the relative or estimated

2 Resource valuation
dollar value of each resource?

cost to replace, repair, or restore

. What treatments might mitigate straw mulch, erosion barriers,
3 Mitigation plan .
hazards to threatened resources? seeding
What would it cost to implement cost per acre to aerial mulch with
4 Treatment costs
treatments? straw
. How much might treatments mitigate mulching treatment reduces the
Effectiveness ; . -~ . .
5 . hazards and will changes merit probability of damaging erosion by
analysis . .
implementation? 50%

Are VAR sufficient to justify cost of
proposed treatments in the context of
probable success of treatments?

Benefit/Cost
analysis

high likelihood that $2K treatments
will protect $10K footbridge

In addition to this using these steps, other procedural changes may improve the identification and
valuation of VAR efficiency:
- Locate critical local data for more rapid access
- When BAER is anticipated coordinate with GIS personnel and fire IMT to build initial BAER
maps before assessment teams convene
Work with GIS personnel to import or build layers of commonly encountered VAR and terrain
layers used for assessment

The VAR Calculation Tool

The VAR Calculation tool will facilitate the implementation of the framework steps. Data requirements
are, in many cases, less burdensome than existing procedures. The spreadsheet tool emphasizes the
importance of spatially linking the VAR with the identified threat and provides calculation of benefit/cost
ratios as well as Implied Minimum Values (IMV) where appropriate for non-market resources.

The tool provides separate worksheets for each “map zone” to facilitate independent evaluation of each
connected set of resources, threats, and treatments. Where market values are the only risk identified the
tool guides the user through the calculation of the B/C ratio of the proposed treatment. If the only values
at risk in a map zone are non-market values, the user is guided through the calculation of the IMV. If both
market and non-market values are at risk in a map zone a hybrid approach is used; first calculating the
B/C ratio of the market values alone, and then if the B/C ratio is less than 1 (market values alone do not
justify proposed treatments), the required dollar value to justify treatments is assigned to the non-market
values for the calculation of IMV. Although the use of IMV provides a rational, consistent, and
economically-based process for justifying treatments to protect non-market values at risk in the post-fire
environment, it is a departure from the current requirements of USFS to use a B/C ratio for all analysis or
the DOI ranking system. Future use of the VAR Calculation Tool, with the IMV component, will depend
on its acceptance by both the BAER teams and the managers involved in BAER funding approval
processes at the DOI and USFS. (Sample pages from the VAR Calculation Tool in Appendix E)



Using ERMIT to determine the probability of an erosion threat occurring

Increases in post-wildfire runoff and erosion are the most frequently encountered threats that must be
evaluated by USFS BAER teams, and are commonly encountered by DOI BAER teams as well.
Treatments that increase the capacity to accommodate runoff and peak flows (e.g., up-sizing culverts,
armoring fill slopes) and treatments to mitigate post-fire erosion (e.g., mulching of hillslopes) constitute
the bulk of BAER treatment expenditures. To evaluate the threat of post-fire erosion and justify treatment
expenditures, BAER teams complete cost-risk analysis. Although the DOI and USFS have different
approaches, both agencies require identification of VAR and assessment of the probability that threat(s)
will occur and probability of treatment success. Recent JFSP-funded work (JFSP 98-1-4-12 and 01-3-02-
08) has resulted in the development of the Erosion Risk Management Tool (ERMIT), which provides
probabilistic estimates of single-storm post-fire hillslope erosion by incorporating variability in rainfall
characteristics, burn severity, and soil characteristics into each prediction (Robichaud and others, 2006).
ERMIT is a web-based application that uses the Water Erosion Prediction Project (WEPP) technology to
estimate event erosion rates, in probabilistic terms, on burned and recovering forest, range, and chaparral
lands with and without mitigation treatments (http://forest.moscowfsl.wsu.edu/FSWEPP). ERMIT output
can be used to determine the probability of an erosion threat occurring and the probability of treatment
success—two of the four inputs needed for the cost-risk analysis. To support the VAR Calculation Tool,
the methods needed to derive the VAR Worksheet inputs (related to post-fire erosion threats) using the
interactive ERMIT output tables have been described and illustrated with two examples (Appendix F).

Before erosion prediction is done, BAER team soil scientists use maps and field observation data to group
watersheds into types of landscapes based on soil type, pre-fire vegetation, and post-fire management
concerns (VAR), etc. Within each landscape type, hillslopes are stratified by significant topographical and
burn severity differences. ERMIT runs are completed for a sample of each stratum and results are
extrapolated over other hillslopes with the same features (i.e., within the same stratum). In addition, the
BAER team must determine the amount of event sediment yield that the VAR can tolerate without
sustained damage. For example, if the VAR is an extremely sensitive stream reach with a population of
threatened bull trout, the BAER team may determine that any additional sediment will be damaging and,
thus set the tolerable limit of event sediment delivery at O t acl. On the other hand, if the VAR is a less
vulnerable stream reach with a reasonable flush rate, the BAER team may determine that a 1 t ac™ event
sediment delivery to the stream cou