Mokelumne Watershed

Avoided Cost Analysis:

Why Sierra Fuel Treatments Make Economic Sense

High-severity wildfires in forests of California’s Sierra Nevada
pose a serious threat to people and nature. Although proactive
forest management can reduce the risk of high-severity wildfire,
the pace and scale of fuel treatments is insufficient, given the
growing scope of the problem. Using the upper Mokelumne River
watershed as a representative case, we sought to answer the follow-
ing question: Does it make economic sense to increase investment
in fuel treatments to reduce the risk of large, damaging wildfires?
Our analysis suggests that the economic benefits of landscape-
scale fuel-reduction treatments far outweigh the costs of wildfire.

Recent wildfires in California and the West have destroyed lives and
property, degraded water quality, put water supply at risk, damaged
wildlife habitat and cost hundreds of millions of dollars. For example:

The 2013 Rim Fire—located just south of the Mokelumne
River in the central Sierra Nevada—burned nearly 257,000
acres, much of it at high severity, at a cost of more than $127
million, not including the costs to the economy and tourism.

The 2013 Yarnell Fire in Arizonakilled 19 firefighters, destroyed
more than 100 homes and damaged the town’s water system.

The 2002 Hayman Fire in Colorado burned 138,000 acres,
destroyed more than 600 structures, and deposited more
than 1 million cubic yards of sediment into Strontia Springs
Reservoir—a primary drinking water source for the City of
Denver—at a growing cost of more than $150 million.
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The Sierra Nevada provides more than 60 percent of the devel-
oped water supply for California. High-severity wildfire places

this water supply at risk. The upper Mokelumne River watershed

in the central Sierra Nevada supplies drinking water to 1.3 million

residents of the San Francisco Bay Area and provides valuable

goods and services, including but not limited to forest and agri-
cultural products, hydropower energy, recreation, wildlife habitat

and carbon sequestration. Like other Sierra Nevada and western

watersheds, much of the Mokelumne watershed is at very high

risk of wildfire (figure ES-1).

Although wildfire and the associated costs are increasing in the
western United States, few studies have taken a hard look at the
costs and benefits of fuel treatments to determine if an increased
investment in treatments makes economic sense. Through a col-
laborative process with key stakeholders and using state-of-the-art
models for fire, vegetation and post-fire erosion, we analyzed the
potential impacts of a landscape-scale fuel treatments program
in the upper Mokelumne watershed. In addition, we examined
who would benefit the most from investing in fuel treatments
and reducing the risk of high-intensity wildfires. Our findings
can help inform forest management not only in the Mokelumne
watershed, but also in similar watersheds throughout the Sierra
Nevada and the western United States.




FIGURE ES-1. Fire Hazard in the Upper Mokelumne Watershed

Process

In February 2012, the Sierra Nevada Conservancy, The Nature
Conservancy, and the U.S. Forest Service convened a diverse
group of stakeholders to consider whether an economic case
could be made for increased investment in fuel reduction in
the upper Mokelumne watershed. This group included land
managers (the Forest Service, Bureau of Land Management,
Sierra Pacific Industries); water and electric utilities (East Bay
Municipal Utility District, Pacific Gas & Electric); state and local
agencies (California Department of Water Resources, California
Department of Forestry and Fire Protection and county govern-
ments); environmental organizations (Sustainable Conservation,
Environmental Defense Fund); and local stakeholders (Foothill
Conservancy, Amador-Calaveras Consensus Group, West Point
Fire District).

We established an Advisory Committee to help guide the overall

process and analysis, a Technical Committee to address issues

relating to science and modeling, and a consulting team, led by
ECONorthwest, to conduct the economic analyses. Using a col-
laborative process, we developed a site-specific fuel-treatments

scenario, targeting areas of high fire risk to homes, communities

and utility infrastructure, as well as post-fire sediment erosion risk
to waterways. We commissioned studies to simulate the outcomes

of future fires with and without fuel treatments—specifically for-
est thinning and controlled burning. The Advisory Committee,
Technical Committee and consultants subsequently reviewed

the analysis, vetted and approved each chapter of the report and

endorsed the report’s findings and conclusions.
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Our analysis focused on modeling wildfire in the Mokelumne
watershed both with and without implementation of the fuel-
treatments scenario. We analyzed the size and intensity of five
potential representative fires based on fire history in the region,
current forest conditions and state-of-the-art wildfire models.
We modeled the fuel-treatments scenario to identify how active
forest management would likely modify wildfire behavior and
post-fire erosion over a 30-year time period. Using these results,
we quantified the financial costs and benefits of the treatments,
focusing on those elements to which a dollar value can readily be
assigned such as homes, infrastructure, timber, biomass energy,
carbon and employment.

The analysis was based on conservative assumptions regarding
potential costs and benefits, not a worst-case wildfire scenario. For
example, the nearby 2013 Rim Fire was significantly larger than
all five modeled fires combined and burned at higher intensity.
In addition, we did not consider wildfire impacts with economic
values that could not be readily determined, such as the effects
of fire on wildlife habitat, recreation, tourism, and public health
and cultural sites. Thus, in multiple respects, our conclusions
likely underestimate the costs associated with future wildfires and
the benefits of active management, suggesting an even stronger
case for action.



Figure ES-2, High-intensity Wildfire Pre- and Post-Treatments

Key Findings

* Fuel treatments can significantly reduce the size and sever-
ity of wildfires. Proactive forest management can significantly
modify fire behavior by reducing fire severity, size and rate of
spread. Our results showed that the modeled fuel-treatments
scenario reduced the size of each of the five fires by 30 to 76
percent, or a total reduction in size of approximately 41 percent.
More importantly, the modeled scenario reduced the acreage of
high-intensity wildfire by approximately 75 percent (figure ES-2).

* The economic benefits of modeled fuel treatments are
2-3 times the costs. In total, across the categories of benefits
quantified in this report, the value of avoided costs significantly
exceeds the cost of fuels management (figure ES-3). The
avoided losses in terms of both costs and lost income oppor-
tunities include the value of structures saved from wildfire and
the costs of fire suppression and post-fire restoration, as well
as potential revenue from carbon sequestration, merchantable
timber and biomass that could be used for energy. For each
cost category, we estimated a range of values from low to high.
Using the high estimates for benefits ($224 million) results in a
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benefit-cost ratio for the fuel-treatments scenario of 3.3:1. Even
when applying a more conservative approach, using the low
estimate for benefits ($126 million), the benefits of investing
in fuel treatments are nearly twice the costs, with a benefit-cost
ratio of approximately 1.9:1.

There are many beneficiaries from increased fuel treat-
ments, especially taxpayers. The economic benefits of fuel

treatments accrue to a wide range of landowners, public and

private entities, taxpayers and utility ratepayers. As shown in

figure ES-4, the primary beneficiaries are the State of California,
federal government, residential private property owners (and

their insurers), timber owners, and water and electric utili-
ties. By comparison, the costs of fuel treatments are largely
borne by public land managers (and, by implication, taxpayers).
An accelerated fuel-treatments program would also result in

an estimated 35-45 jobs relating to fuel treatments and 7-10

biomass-to-energy jobs over a 10-year period. These figures

represent a significant addition to the current number of such

jobs in these rural areas.

Costs
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Total Benefits $126,430,000 $224,260,250

Figure ES-3. Total Costs and Benefits for Fuel-Treatments Scenario
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3250 Vtilities In sum, our analysis shows that it makes eco-
nomic sense to invest in forest management
to reduce the risk of destructive, high-severity
wildfires in the upper Mokelumne watershed.
Although achieving such benefits requires a
significant increase in the pace and scale of
fuel treatments, the long-term cost savings far
exceed the costs of the initial investment. To

the extent that the Mokelumne is representa-
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$100M tive of other fire-adapted forested watersheds
of the Sierra Nevada and the western United States, this report
makes the economic case for significantly increasing investment
in fuel treatments in western forests.
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Figure ES-4. Fuel Treatments Beneficiaries
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