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Executive Summary

In 2019, the Joint Legislative Audit and Review Committee (JLARC) directed its staff to review
the Department of Natural Resources' (DNR) wildfire prevention and preparedness activities and
related expenditures. The study directive also required a review of research to identify whether
there is evidence to show how effectively the activities reduce the negative impacts and costs of

wildfire.

DNR has a strategic, science-based approach to prevention and
preparedness

DNR developed long-term wildfire and forest health plans that provide a strategic approach to
prevention and preparedness. The approach is grounded in science and the planned activities
(e.g. thinning, chipping, prescribed fire) are consistent with science and best practices. Plans

address:

e Prevention - activities that are aimed at reducing the number of human caused fires.

¢ Preparedness - activities that are intended to improve forest health and help
communities adapt to wildfire. For this report, preparedness does not include
suppression-related activities to control or extinguish fires (e.g., training, placing staff and

equipment near anticipated fires).

Since the plans were developed in 2017 and 2018 and have 10-20 year timelines, DNR is still in
the early stages of implementation. To date, DNR has identified 33 initial priority areas in eastern
Washington (yellow areas on map) to focus forest health efforts, and activities have begun in

these areas.
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Forest health priority areas
B DNR land

Other state and federal land
I Private and other land

Source: JLARC staff analysis of DNR data.

DNR spent a total of $70 million on preparedness and prevention in fiscal years 2018-2020.
More detail is available in Appendix B.

DNR is one of many partners that must work together to achieve
prevention and preparedness goals

Statute requires DNR to assess and treat one million acres of forest land in eastern Washington
by 2033. DNR manages only 500,000 acres within its priority areas, so meeting this goal will
require working with other federal, state, private, and tribal entities.

Landscape preparedness activities are coordinated through formal agreements and
collaboratives. DNR also provides financial and technical assistance to small forest landowners.

Community preparedness and prevention activities (e.g. Firewise USA®?, Community Wildfire
Protection Plans) involve conservation districts, community groups, fire agencies, and local
governments. Research suggests that community preparedness can increase firefighter safety
and reduce loss to private property.

Currently, DNR cannot systematically show how much it has spent
on forest health treatments in a specific area. However, DNR is
developing a new system that could provide this information.

DNR currently uses multiple systems to track prevention and preparedness information needed
to meet statutory reporting requirements. These systems are unable to connect activity location
and cost, so DNR cannot easily show how much it has spent on preparedness activities in the

1A program that encourages residents of wildfire-prone areas to take voluntary actions to reduce wildfire risks to their

homes and neighborhoods.
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specific priority areas. This makes it difficult to know if the agency's spending is consistent with
its plans and goals.

However, as required by law, DNR is developing a monitoring strategy to track forest health
accomplishments. One component of the broader monitoring strategy is a forest health tracking
system. The system will include maps, activity type, and project level information, such as
location, funding, and costs. DNR plans to provide public access to the tracking system in 2021.

Research indicates that preparedness activities can reduce fire
intensity and severity, and may decrease suppression costs for
individual fires

JLARC staff worked with consultants to review more than 300 peer reviewed articles, guidance
documents, and published reports about fire ecology and management (see Appendix A for
bibliography). Research, which is generally applicable to eastern Washington forests, suggests
that fuel reduction projects that combine thinning and prescribed fire effectively reduce fire
intensity, fire severity, and have other ecological, public safety, and economic benefits. DNR is
taking steps to increase its use of prescribed fire.

o Fire intensity measures a fire's energy, usually in terms of temperature or flame length.

o Fire severity refers to the effects of fire on forest material, such as percent of trees that
burned or died.

BEFORE FUEL REDUCTION
Forest before fuel reduction Higher intensity fire Higher severity fire
Surface and ladder fuels are present. Fire spreads from forest surface through Fire spreads through tree crowns and
ladder fuels to tree crowns. forest is more damaged by fire.

Tree Crowns

Ladder Fuel

Surface Fuel

AFTER FUEL REDUCTION

Forest after fuel reduction Lower intensity fire Lower severity fire

Surface and ladder fuels are reduced. Fire less likely to rise to tree crowns. Forest is less damaged by fire.

Tree Crowns
Surface Fuel i {0 el

Source: JLARC staff depiction based on diagrams created by the U.S. Forest Service.
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There are many factors that influence overall fire suppression costs, and the relationship
between prevention, preparedness, and suppression spending is too complex for a simple
equation (e.g. a dollar spent in one area equates to reducing suppression costs by $X). However,
research models predict that preparedness activities may reduce suppression costs for individual
fires.

Committee Action to Distribute Report

On January 6, 2021 this report was approved for distribution by the Joint Legislative Audit and
Review Committee. Action to distribute this report does not imply the Committee agrees or
disagrees with Legislative Auditor recommendations.

REPORT DETAILS

1. DNR has a strategic, science-based approach

DNR'’s wildfire and forest health plans provide a strategic
approach to fire prevention and preparedness. The
approach is grounded in science and the planned activities
are consistent with best practices.

In 2019 and 2020, the Legislature considered bills . .
Terms used in this report
that would create a new funding source for the
Department of Natural Resources' (DNR) wildfire For purposes of this report, we use
the following terms to describe DNR's

suppression, prevention, and preparedness activities. .
PP P ’ prep activities:

DNR stated that the proposal would reduce "wildfire

damage and cost by investing in proven wildfire  Prevention activities are aimed at
reducing the number of human
caused fires.

The bills did not pass and the Joint Legislative Audit e Preparedness activities are

and Review Committee (JLARC) directed its staff to: intended to improve forest health
and help communities adapt to
wildfire. Preparedness does not
include suppression-related

o activities that extinguish or
preparedness activities and related control the spread of fire (e.g.,

prevention and preparedness strategies."

e Review the Department of Natural
Resources’ wildfire prevention and

expenditures. training, placing staff and

. . . equipment near anticipated fires).
¢ Identify whether there is evidence to show

how effectively the activities reduce the
impacts and costs of wildfire.
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DNR developed long-term wildfire and forest health plans

While there are many factors that contribute to wildfire, there is broad agreement among many

scientists and land managers that historic forest management practices and fire suppression

policies at the federal and state level have led to an unnatural buildup of fuels? on the landscape.

Dense, unhealthy forests create fuels that make fires harder to control and more expensive to

suppress.

DNR developed long-term forest health plans, as required by state and federal law. It also
developed a 10-year plan to address wildfire. The plans set forth strategies to achieve healthy
forests, resilient landscapes, fire adapted communities, and safe wildfire response. Since the
plans were written in 2017 and 2018 and have 10-20 year implementation timelines, DNR is still
in the early stages of implementation.

Exhibit 1.1: DNR's plans provide a strategic approach to achieve prevention
and preparedness goals

Forest Health Strategic Plan and Implementation Strategy

20-YEAR
FOREST HEALTH
STRATEGIC PLAN

20-Year Forest
Health Strategic
Plan: Eastern
Washington (2017)
Overarching
framework for
addressing forest
health needs on all
forest lands in
eastern
Washington,
regardless of
ownership.

A Strategy to Restore
Forest Health on State Lands
in Eastern Washington

a

Wy AATURAL RESOURCES

Strategy to Restore
Forest Health on
State Lands in
Eastern Washington
(2017)

Implements the 20-
Year Forest Health
Strategic Plan on
DNR-owned lands.

2These include grasses, shrubs, woody debris, and small trees.
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Wildfire Strategic Plan and Forest Action Plan

WASHNGTON STATE
WEDCAND FIRE PROTECTION
O-YEAR STRATEGK. PLAN

Washington State
Wildland Fire
Protection 10-Year
Strategic Plan (2018)
Strategy and
implementation plan
to address wildland
fire issues across
the state. Aligns
with the National
Cohesive Wildland
Fire Strategy.

FOREST ACTION PLAN

ﬁ; AATHREL SERISECTR

Forest Action Plan
(2017)

Strategy for using
DNR's forestry
programs to address
threats to forest
resources and
advance federal
goals. DNR
published an update
in the fall of 2020,
after the field work
for this study was
complete.

Source: JLARC staff analysis of DNR planning documents.

DNR used a scientific approach to identify 33 initial priority areas
for preparedness activities in eastern Washington

Statute® defines healthy forests as sound in ecological function, sustainable, resilient to insects,

diseases, fire, and other disturbances, and able to meet landowner objectives. DNR's Forest

Health Plan identifies priority areas to focus forest health treatments, as state law requires (see

Exhibit 1.2).

o DNR identified 33 initial priority areas in eastern Washington based on data that includes

fire risk, wildland urban interface, drinking water, wildlife habitat, climate change, timber

volume, and aquatic resources. DNR's methodology is included in the Plan. DNR plans to

identify additional priority areas each biennium.

o After identifying priority areas, DNR conducted landscape evaluations to assess forest

health conditions and determine treatment needs. The evaluations summarize vegetation

changes compared to historical conditions, current fire and drought risk, and wildlife

habitat needs. This information is used to identify specific actions needed to move the

landscape into a more ecologically resilient condition and reduce fire risk.

SRCW 76.06.020
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Exhibit 1.2: The 33 priority areas in eastern Washington cross multiple
ownership boundaries

Forest health priority areas
B DNR land

Other state and federal land
[ Private and other land

Source: JLARC staff analysis of DNR data.

DNR compiled agency and partner data about forest health treatments into a database. The
database includes information from 2017 through 2019 and shows that treatments took place
on state, federal, and private land in the 33 priority areas. Treatments include fuel reduction
projects such as thinning, chipping, piling and burning vegetation.

DNR is developing a tracking system to monitor forest health accomplishments, as described in

Section 3.

Activities identified in DNR's plans align with federal guidance and
best practices

DNR's plans and activities are consistent with national guidance. For example, the National
Cohesive Wildland Fire Management Strategy” has three goals: restore and maintain resilient
landscapes, create fire adapted communities, and respond to wildfires safely and effectively.
DNR's Wildfire Strategy adopts the same goals and identifies similar activities such as fuel
reduction treatments, prescribed fire, reduction of human-caused ignitions, and community
action. DNR's Forest Health Plan provides an approach for creating healthy, resilient landscapes

in eastern Washington.

The activities in DNR's plans also are consistent with best practices identified in scientific
literature. For example, research shows that activities such as thinning, chipping, and prescribed
fire reduce the fuels that allow fires to grow and spread. More information is in Section 4.

“Federally mandated strategy that sets national-level direction for fire preparedness and management across all lands.
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Exhibit 1.3: DNR's plans identify a variety of prevention and preparedness
activities for itself and its partners

Prevention activities
reduce the number of
human caused fires.

L Mtear ;n et
| I
Fire danger ratings

Social media burn
ban notice

Landscape preparedness
includes forest health
treatments and fuel
reduction.

T s e
Mechanical thinning

Community preparedness

activities help communities

adapt to wildfire.

Rules and Developing local Creating defensible
regulations plans space

Source: JLARC staff analysis.

DNR spends more on preparedness activities than prevention

DNR spent a total of $70 million on preparedness and prevention in fiscal years 2018, 2019, and
2020. Of this, $63 million was spent on landscape preparedness activities such as forest health

and fuel reduction.

Sources include state, federal, and non-appropriated funds. State budget provisos and federal
grants have directed more funding to preparedness (e.g., forest health, hazard reduction) than to

prevention (e.g., public education).

DNR uses unique accounting codes to differentiate prevention and preparedness spending from
other DNR activities including wildfire suppression. The codes also provide details about its
spending, such as the type of activity (e.g., forest health, prevention education), specific projects,

and the region where funds were spent.

Additional detail for fiscal year 2020 is in Appendix B.
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REPORT DETAILS

2. DNR must work with other entities

DNR is one of many partners that must work together to
achieve prevention and preparedness goals

There are 22 million acres of forest land in Washington. Landowners include the Department of
Natural Resources (DNR), the U.S. Forest Service (USFS), the U.S. Fish and Wildlife Service
(USFWS), Washington Department of Fish and Wildlife (WDFW), State Parks, Tribes, and private

forest landowners.

Federal, tribal, and private landowners collectively own more Washington forest land than DNR,
which owns about three million acres. Landowners may have objectives prioritized differently for
their land, such as emphasizing timber revenue or recreation opportunities.

State law directs DNR to treat one million acres and coordinate
with others

Statute sets requirements for DNR's forest health treatments and interagency collaboration. For

example:

e DNR must aim to complete forest health treatments on one million acres in eastern
Washington by 2033 (RCW 76.06.200). DNR identified 33 initial priority areas to focus
treatments. It plans to identify additional areas each biennium (see Section 1). Because
DNR owns or manages only 500,000 acres within these areas, it will need to work with

others to accomplish the Legislature's goal.

e DNR must coordinate with other parties to monitor forest health and provide education
or technical assistance (RCW 76.06.030). Additional stakeholders include city and county
governments, non-forest landowners, other residents, community groups, and

businesses.
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Exhibit 2.1: There are multiple landowners and other stakeholders in each of
the 33 priority areas

overlap multiple

landowners.
. ho- ‘ o Forest health priority areas
fifi ] mONRand
h @"" e LN Other state and federal land

[ Private and other land

Source: JLARC staff analysis of DNR data.

Landscape preparedness is coordinated through formal agreements,
collaboratives, and assistance programs

As described below, DNR and federal agencies use the Good Neighbor Authority (GNA), a
Shared Stewardship agreement, and forest collaboratives to coordinate landscape preparedness
across state and federal land.

e The GNA is an agreement signed in 2017 that allows DNR to plan and implement forest
health treatments on land managed by the U.S. Forest Service (USFS) and Bureau of Land
Management. The federal agencies reimburse DNR. There are 46 GNA projects
completed or underway in Washington.

e The Shared Stewardship agreement, signed in 2019, encourages larger, more targeted
restoration efforts based on the state's Forest Action Plan (see Section 1). The USFS and
Washington Department of Fish and Wildlife participate. There are currently no projects
completed or in progress.

o Forest health collaboratives help DNR, federal agencies, Tribes, conservation groups, and
others reach non-binding agreements about forest management on federal forest land.
Two of the nine Washington forest collaboratives also address other public and private
land.

3Those with less than 5,000 acres.
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Financial and technical assistance is available to small private forest
landowners

DNR provides free forest stewardship consultations to private forest landowners across the
state. In eastern Washington, DNR offers a landowner assistance program to help small forest
landowners® improve forest health and resilience to wildfire. Through the program, DNR and the
landowner share the cost of approved forest health treatments (e.g., thinning, chipping, pruning).
DNR aims to have 80% of landowner assistance projects located within the priority areas.

Other agencies also support the work of small forest landowners. For example, conservation
districts provide technical assistance and can help connect DNR with interested landowners. A
2019 agreement between DNR, USFS, conservation districts, Washington State University
Extension, and other partners clarifies responsibilities for information sharing, technical
assistance, funding, and administration.

Community preparedness and prevention activities involve
conservation districts, community groups, fire agencies, and local
governments

Many communities in the wildland urban interface (WUI)? take steps to prepare for wildfire. The
WUI is the area where homes are built near or among lands prone to wildland fire. Research
suggests that fire in the WUI is a key driver of suppression costs. Research also suggests that
community preparedness can increase firefighter safety and reduce loss of private property (see
Appendix A for bibliography).

Residents, government agencies, and private organizations share responsibility for prevention
and preparedness in the WUI. For example:

o Prevention: DNR and fire agencies offer wildfire prevention education. They also
establish and communicate burn restrictions.

o Defensible space and home hardening: Residents can create defensible space® and use
fire-resistant materials on homes. Conservation districts, fire agencies, and DNR provide
information through print materials, web sites and social media, and public meetings.

6Those with less than 5,000 acres.
7Pronounced as "woo-ee."

8Area in which vegetation and debris has been cleared or reduced to slow the spread of fire.
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Many fire agencies’ and conservation districts conduct home assessments and provide
assistance. DNR and conservation districts also help communities receive formal
recognition through Firewise USA®.

¢ Regulations: Local governments adopt and enforce building codes, including those
specific to the WUI.

¢ Information sharing: Groups called fire adapted community learning networks and
coalitions connect stakeholders so that they can share best practices, resources, and
lessons learned. Members include fire agencies, conservation districts, DNR, residents,

and others.

¢ Planning: Local governments may develop a Community Wildfire Protection Plan (CWPP)
to identify and prioritize local needs for hazard mitigation, community preparedness, and
structure protection. Participants have included conservation districts, federal agencies,
emergency management, forest collaboratives, businesses, residents, and nonprofit
conservation groups. DNR, local fire agencies, and local governments must agree to the
CWPP. There are 62 plans in Washington reflecting the needs of counties, cities, towns,

and other communities.

REPORT DETAILS

3. Treatment costs for specific areas not currently available

Currently, DNR cannot systematically show how much it
has spent on forest health treatments in a specific area.
However, it is developing a tracking system that could
provide this information.

State law and federal grants require DNR to report forest health
treatments, including acres and costs
Each biennium, the Department of Natural Resources (DNR) must submit two reports to the

Legislature. They both must identify areas prioritized for forest health treatments, report
progress on completing the treatments, and estimate the work and costs for the next biennium.

?Fire agencies are responsible for structure protection in the WUI.

10A program that encourages residents of wildfire-prone areas to take voluntary actions to reduce wildfire risks to

their homes and neighborhoods.

21-01 Final Report | Wildfire Prevention, Preparedness, and Expenditure Review 12



The Legislature passed these requirements in 2017 and the next reports are due in December

2020.

One report focuses on state lands (RCW 79.10.530).

The other addresses the 20-Year Forest Health Strategic Plan (see Section 1). In addition
to the requirements above, DNR must report on the treatments completed in the
preceding biennium, the costs, and treatment outcomes (RCW 76.06.200).

Federal grant agreements also require DNR to submit annual progress reports on the acres

treated and associated costs.

DNR collects financial and spatial data

DNR collects the information it needs to fulfill its reporting requirements and make management
decisions about where to direct its spending on landscape preparedness.

DNR maintains financial data in the state accounting system and in spreadsheets that
track landowner assistance projects. The data includes information such as amount spent,
fund source, and project. The data allows DNR to report the amount spent from federal
grants or state appropriations, as well as overall costs (see Section 1 and Appendix B).

DNR stores spatial data in a separate database. The spatial data includes the specific
location and information about the types of forest health treatments completed. This
data can be mapped with the other spatial information to show whether the treatment
took place within a priority area. DNR began collecting this data for treatments
conducted in 2017 through 2019. Currently, it allows DNR to show the treatments at
specific locations and whether those locations overlap with priority areas.

DNR's systems currently do not link financial and spatial data, so it
is unclear how much has been spent on treatments in specific
priority areas

The financial and spatial data systems do not currently share a set of common unique identifiers

that could be used to link treatment location and costs. Further, data quality issues in the

spreadsheets and database (e.g., null fields, inconsistent name and date conventions) hinder

efforts to create the link manually. As a result, DNR cannot systematically show the cost of

treatments at specific locations or know whether its spending is consistent with its plans and

goals.
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DNR reports that it is working to correct this problem with proposed data standards, beginning
with landowner assistance projects. DNR intends to complete this work by June 2021 for
projects completed since 2017.

Exhibit 3.1: DNR has proposed data standards to link financial and spatial data
by June 2021

DNR will add a unique identifier to both data sets in order to join
spatial and financial data.

¥ Spatial Data Unique 1D Financial Data
Property location 123 Fund source
Treatment types 123 Overall project
Acres treated 123 Amount spent

By adding a unique ID number DNR will know how much it
spent on treatments at specific locations, and whether it is
within the priority areas.

Source: JLARC staff analysis.

DNR is developing a forest health tracking system to monitor forest
health accomplishments from multiple entities. DNR plans to
include treatments and costs.

As required by state law!!, DNR is developing a monitoring strategy to track forest health
treatments, outcomes (e.g., changes to forest condition), and effectiveness over time.

One component of this is a forest health treatment tracking system. The system includes
information from the spatial database described above, as well as data from other state, federal
and private landowners. The tracking system will include information about where treatments
are located and basic information about each treatment, such as treatment type, objectives, and
completion date. The system is intended to provide a multiparty view of forest health treatment
activities that does not currently exist.

DNR began developing the tracking system in September 2018. It plans to make the data and
maps viewable on its web site in 2021. At that time, the tracking system will:

¢ Include a map of project locations.

o Filter projects by completion stage and type.

11 RCW 76.06.030

21-01 Final Report | Wildfire Prevention, Preparedness, and Expenditure Review 14



e Provide available project-level information such as project name and number, project
description, start and completion dates, location, organization and contacts, funding and
cost, grants and agreements, and photos.

Subject to funding, the tracking system will eventually replace the spreadsheets and include data
for forest health treatments statewide and ongoing monitoring.

REPORT DETAILS

4. Preparedness can reduce fire intensity, severity

Research indicates that preparedness activities can reduce
fire intensity and severity, and may decrease suppression
costs for individual fires

JLARC directed its staff to evaluate whether research identifies certain types of activities that
affect the negative impacts and costs of wildfire. Staff worked with expert consultants to review
more than 300 peer reviewed articles, guidance documents, and published reports about fire
ecology and management (see bibliography in Appendix A).

Research suggests that removing fuels from the landscape has
reduced the intensity and severity of individual fires

Landscape preparedness activities such as thinning, chipping, and prescribed fire can reduce or
alter the fuels on the ground (surface fuels'?), increase gaps'® between trees, and increase
distance from the forest floor to its canopy. The goal of these activities is not to stop all fires, but
to make it more difficult for a fire to move from the ground into the canopy and then spread
from canopy to canopy. This has been shown to decrease the fire's intensity and severity.

¢ Fire intensity measures the fire's energy, usually in terms of temperature or flame length.
For example, a high intensity fire is hotter than a low intensity fire.

o Fire severity refers to the effects of fire. It reflects the loss or change in forest material,
such as the percent of trees that burned or died.

12These include grasses, brush, and wood debris.

13Referred to as the canopy distance.
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Exhibit 4.1: Preparedness activities reduce fuels on the landscape

BEFORE FUEL REDUCTION
Forest before fuel reduction Higher intensity fire Higher severity fire
Surface and ladder fuels are present. Fire spreads from forest surface through Fire spreads through tree crowns and
ladder fuels to tree crowns. forest is more damaged by fire.

Tree Crowns

Ladder Fuel

Surface Fuel

AFTER FUEL REDUCTION

Forest after fuel reduction Lower intensity fire Lower severity fire

Surface and ladder fuels are reduced. Fire less likely to rise to tree crowns. Forest is less damaged by fire.

Tree Crowns
Surface Fuel B e

Source: JLARC staff depiction based on diagrams created by the U.S. Forest Service.

Prescribed fire is a best practice for removing surface fuels

Fuel reduction projects are most effective when they combine thinning and the removal of
surface fuels. When appropriate, prescribed fire'# is one way to reduce surface fuels, and is
generally less labor intensive and costly than other methods.

Research that is generally applicable to forests in eastern Washington shows that fires are less
severe in areas that have been treated with thinning and prescribed fire compared to similar

areas without these activities.

e Researchers studied areas burned during the 2014 Carlton Complex fire in north-central
Washington. They found that areas with fuel reduction treatments that included thinning
and prescribed fire burned with less severity even when there was high wind and

temperatures.

o Computer models that simulate the effect of fuel reduction activities confirm the
effectiveness of thinning combined with prescribed fire for reducing fire intensity and
severity in forests like those in eastern Washington.

14The controlled application of low to moderate intensity fire under specific weather conditions to meet management
objectives.
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The Department of Natural Resources (DNR) is taking steps to increase the use of prescribed fire
in Washington. For example, DNR's planning documents provide goals and strategies for the use
of prescribed fire. At the Legislature's direction, DNR conducted a prescribed fire pilot project
(2016 HB 2928) and is developing a certification program for prescribed fire (2018 HB 2733).

Exhibit 4.2: Thinning and prescribed fire reduced fuels and fire impacts

Before forest health treatment After thinning After prescribed fire Forest health>treatment complete
February 2011 February 2011 May 2013 June 2015

2015 Lime Belt Fire

. Treated with
prescribed fire prior
to 2015.

| Not treated with

O | prescribed fire prior
|to 2015.

Source: JLARC staff analysis. Photographs taken by Justin Haug, Washington Department of Fish and Wildlife
(WDFW).

Research indicates landscape preparedness may have ecological, public safety,
and economic benefits

By reducing fire intensity and severity, fuel reduction activities can provide ecological benefits
and improve public safety. The activities can also provide economic opportunities. The research
cautions that these types of benefits are often site-specific and the experiences from one
location may not directly apply to another.

Ecological: Research has found that fuel reduction can improve habitat for some species (e.g.
deer, elk) and preserve water sources that could be affected by high severity fire.

Public safety: Fuel reduction activities may modify a fire's behavior, allowing firefighters safer
access and improved suppression opportunities. Less intense and severe fires produce less
harmful air quality impacts and smoke emissions than more severe fires.

Economic: Landowners and management agencies often hire contractors to perform fuel
reduction activities such as thinning and chipping. This may provide jobs in rural economies and
marketable timber products.
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Models predict that preparedness activities may reduce
suppression costs for individual fires

The relationship between prevention, preparedness, and suppression spending is complex.
Without extensive and detailed information on costs and benefits, it cannot be simplified to an
equation (e.g. a dollar spent on preparedness equates to reducing suppression costs by $X). This
cost and benefit information is often unavailable or unknown.

Instead, researchers use two key methods to evaluate the effect of fuel reduction activities on
fire suppression costs: case studies and computer simulations.

o Case studies compare actual suppression costs in areas with and without fuel reduction
activities. This approach is uncommon and some researchers show reduced suppression
costs in areas with past fuel reduction activities, while others find no significant
relationship.

o Computer simulations assess the effect of fuels on fire growth, behavior, and size, and
the subsequent effect on suppression response and costs. The simulations suggest that
preparedness activities that reduce fuels may lower suppression costs for individual fires
when they occur in a treated area.

DNR's ability to relate prevention, preparedness, and suppression spending is further
complicated by the agency's data systems (see Section 3 and below).

DNR's systems cannot yet identify costs for individual fires
JLARC directed its staff to evaluate DNR's progress in implementing the recommendations from
the 2018 JLARC report . The three recommendations
instructed DNR to:
o Refine its collection of key data elements.
¢ Improve the accuracy and reliability of the key data elements.

o Develop a systematic and verifiable way to identify the costs of individual fires.

DNR concurred with each recommendation and has taken some steps towards implementation.
However, it did not meet the implementation deadlines, and as of August 2020, DNR reports
that implementation is "in progress."
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Preparedness activities are among many factors that may influence
overall suppression costs

Rising suppression costs have led researchers to study the factors driving suppression costs. It is
important to note that a small percentage of fires each year typically account for a large
percentage of suppression costs.

Some of the many factors that affect suppression costs include:

o Fire size and behavior: costs increase with fire intensity and severity and the area burned
is often correlated with annual suppression costs.

e Development in the wildland urban interface (WUI): there is wide recognition among fire
managers and researchers that increased development in the WUI has led to higher
suppression costs.

¢ Climate and weather: long term climatic patterns that increase temperature, produce
drought, and lengthen the annual fire season increase fire suppression costs. Specific
weather patterns that produce high winds and low relative humidity can also increase fire
severity and suppression costs.

o Fuels: the widespread buildup of forest fuels on the landscape makes fires more intense,
severe, and costly to suppress.

¢ Fire management decisions: resource allocation and suppression strategies can affect
costs.

Some of these factors may be influenced by DNR's and other entities' preparedness activities
(e.g. fuel reduction, community preparedness), while others, such as suppression management
decisions and weather patterns, are not.

REPORT DETAILS

Appendix A: Literature review methodology

Staff and consultants reviewed more than 300 sources

JLARC staff worked with two consultants to review fire ecology and management literature.
Collectively, we reviewed more than 300 documents and worked with subject matter experts to
reach the conclusions in Section 4. A list of sources is available in the table below.
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REPORT DETAILS

Appendix B: Fiscal year 2020 expenditure detail
Interactive dashboard of DNR's spending in FY 20

The Department of Natural Resources (DNR) uses budget codes to track expenditure data. The

tool below provides additional information about DNR's spending in fiscal year 2020.
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Filter by Budget Filter by Fund Type
Capital Opstating Federsl Nonkgsropristed State Filters View detasiled d.g.—)

Fiscal Year 2020 Expenditure by Catego ISC ar 2020 » Region or Division

o . $
' 1 fapencinse
Fiscal Year 2020 Expenditure by Fund and Fund 1
Fund Fund Type FY20 Expenditure I
Total ' s:uu

Source: AFRS data provided by DNR and summarized for presentation by JLARC staff. Data is accurate as of Phase 1

fiscal year close.

RECOMMENDATIONS & RESPONSES

No Legislative Auditor Recommendations

The Legislative Auditor did not issue recommendations for
this study

The agencies and institutions involved with this study were given an opportunity to respond to

the content of this report.
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RECOMMENDATIONS & RESPONSES

Department of Natural Resources Response

DEPARTMENT OF
NATURAL RESOURCES

OFFICE OF THE COMMISSIONER
OF puUsLIC

1111 WASHINGTON ST SE

MS 47001

OLYMPIA, WA 98504-7001

360-902-1000
WWWN DNRWA.GOV

December 7, 2020

Keenan Konopaski

Legislative Auditor

Joint Legislative Audit & Review Committee
PO Box 40910

Olympia, WA U8504-0910

Dear Mr, Konopaski,

Thank you for the opportunity to provide the Department of Natural Resources’ (DNR) formal response
1o the Joint Legislative Audit and Review Committee’s (JLARC) Wildfire Preventton, Preparedness, and
Exspendinre Review. On behalf of DNR, [ want to thank you, and your team. for exemplary work in
producing this review. This letter comprises DNR's formal response 1o JLARC's preliminary report;
beyond my remarks below, DNR does not have any substantive comments to make or positions to offer.

1 was defighted to read your overall conclusion that “DNR’s long-term approach 1o wildfire and
preparedness is supported by science and best practices. The approach requires coordination with other
entities and can reduce fire sevenity, which may impact costs to suppress fires.”

As your review highlights, with support from the Legisiature, DNR can continue to strategically invest in
practices that are supported scientifically and also result in real change on the ground, ultrmately reducing
the mmpacts from wildfire and affecting positive outcomes for people, communitics and natural resources

all across our state.

At the same time, we recognize the importance of ensuring our fiscal practices keep pace with the
significant work DNR s accomplishing with landowners, partners, tribes and environmental
organizations 1o bend the curve of wildfire costs and losses in Washington. Our goal is always 1o make
wise and informed decisions about where to invest scarce resources, while stnving to protect people and
our natural resources,

Thank you again for the great work by you and your team. Staff here at DNR have expressed that it was a
pleasure to coordinate with the JLARC review ream, and have said your team was diligent in
understanding the complexitics of the work DNR must carry out. and it shows.

Thank you for this opportunity 1o comment on this review

Commissioner of Public Lands
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RECOMMENDATIONS & RESPONSES

Office of Financial Management Response

The Office of Financial Management (OFM) was given an opportunity to comment on this report.
OFM responded that it does not have any comments.

MORE ABOUT THIS REVIEW

Audit Authority

The Joint Legislative Audit and Review Committee (JLARC) works to make state government

operations more efficient and effective. The Committee is comprised of an equal number of
House members and Senators, Democrats and Republicans.

JLARC's non-partisan staff auditors, under the direction of the Legislative Auditor, conduct
performance audits, program evaluations, sunset reviews, and other analyses assigned by the
Legislature and the Committee.

The statutory authority for JLARC, established in , requires the Legislative
Auditor to ensure that JLARC studies are conducted in accordance with Generally Accepted
Government Auditing Standards, as applicable to the scope of the audit. This study was
conducted in accordance with those applicable standards. Those standards require auditors to
plan and perform audits to obtain sufficient, appropriate evidence to provide a reasonable basis
for findings and conclusions based on the audit objectives. The evidence obtained for this JLARC
report provides a reasonable basis for the enclosed findings and conclusions, and any exceptions
to the application of audit standards have been explicitly disclosed in the body of this report.

Committee Action to Distribute Report

On January 6, 2021 this report was approved for distribution by the Joint Legislative Audit and
Review Committee. Action to distribute this report does not imply the Committee agrees or
disagrees with Legislative Auditor recommendations.
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MORE ABOUT THIS REVIEW

Study Questions

Washington  PROPOSED STUDY QUESTIONS
JLARC Wildfire Prevention, Preparedness, and Expenditure Review

JLARC directed a study of DNR's wildfire prevention and preparedness activities and
expenditures

The Department of Natural Resources (DNR) includes wildfire
prevention and preparedness activities in many of its planning
documents. The intent of these activities is to reduce the risk of
wildfire. Examples include public education, landowner assistance,
forest health assessments and treatment, fuel mitigation, good v
neighbor agreements, and fire adapted communities. DNR may work STRA W
with other agencies and landowners to implement the plans.

In 2019, the Joint Legislative Audit and Review Committee directed its
staff to review DNR’s wildfire prevention and preparedness activities
and related expenditures, and to identify if evidence exists about how rveichrad
effectively they reduce the risk of wildfire. s e

JLARC also directed its staff to evaluate DNR's progress in
implementing recommendations from the 2018 JLARC report Wildfire
Suppression Funding and Costs. The recommendations are focused on
refining DNR's data collection and reporting efforts and improving its [ TreRe— ‘
ability to identify the costs of individual fires.

Study will address DNR's activities, costs, and potential results

1. What fire prevention and preparedness activities is DNR planning and/or performing? How does DNR
work with other agencies and landowners?

2. How does DNR track information about its activities and related spending? How does it use and report
this information?

3. Does research identify certain types of activities that affect the number, size, and cost of wildland fires?
How do the activities DNR is planning or performing align with those identified in the research?

4. What actions has DNR taken to fulfill the recommendations in JLARC's 2018 Wildfire Suppression Funding
and Costs report to improve fire data collection and reporting?

FOREST ACTION PLan |

W e ‘

Fire suppression and pre-suppression activities (e.g., staging resources) are not part this study.
Study Timeframe

Preliminary Report: December 2020 Proposed Final Report:  January 2021
Study Team
Team Lead Casey Radostitz (360) 786-5176 casey.radostitz@leg. wa.gov
Research Analyst Rebecca Connolly (360) 786-5175 rebeccaconnolly@leg wa.goy
Research Analyst Suzanna Pratt (360) 786-5106 suzanna.pratt@leg wa.gov
Research Analyst Jennifer Sulcer (360) 786-5181 jennifer.sulcer@leg.wa.gov
Project Coordinator Valerie Whitener (360) 786-5191 valerie whitener@leg wa.gov
Legislative Auditor  Keenan Konopaski (360) 786-5187 keenankonopaski@leg.wa.gov
JLARC Study Process
Study Lj‘ Propased Study O Legislative Auditor's (D Legislative Auditor's (,) Final
Mandate ! Questions Preliminary Report . Propozed Final Report Report
Hudge!, legustion ) \ Agency mesponse inclinled Opticn ta append
commitiee drection ' Loenmiftae comment
O Commities voles 1o
distribute completed
axxlit

JOINT LEGISLATIVE AUDIT & REVIEW COMMITTEE
106 11" Ave SW, Olympia, WA 98501 | Email: JLARCRleg wa.gov | Website: www [larc leg. wa.gov
Twitter: @WALegAuditor | Phone: {340) 786-5171 | Fax: [360) 786-5180
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MORE ABOUT THIS REVIEW

Methodology

The methodology JLARC staff use when conducting analyses is tailored to the scope of each

study, but generally includes the following:

o Interviews with stakeholders, agency representatives, and other relevant organizations or
individuals.

¢ Site visits to entities that are under review.

o Document reviews, including applicable laws and regulations, agency policies and
procedures pertaining to study objectives, and published reports, audits or studies on
relevant topics.

o Data analysis, which may include data collected by agencies and/or data compiled by
JLARC staff. Data collection sometimes involves surveys or focus groups.

o Consultation with experts when warranted. JLARC staff consult with technical experts
when necessary to plan our work, to obtain specialized analysis from experts in the field,
and to verify results.

The methods used in this study were conducted in accordance with Generally Accepted
Government Auditing Standards.

More details about specific methods related to individual study objectives are described in the
body of the report under the report details tab or in technical appendices.

CONTACT

JLARC Authors

, Research Analyst, 360-786-5176

, Research Analyst, 360-786-5175
, Research Analyst, 360-786-5106
, Research Analyst, 360-786-5181
Valerie Whitener, Audit Coordinator

Keenan Konopaski, Legislative Auditor
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CONTACT

JLARC Members

Senators

Bob Hasegawa

Mark Mullet, Chair
Rebecca Saldana

Shelly Short

Dean Takko

Lynda Wilson, Secretary

Keith Wagoner

Representatives

Jake Fey

Noel Frame

Larry Hoff

Christine Kilduff

Vicki Kraft

Ed Orcutt, Vice Chair

Gerry Pollet, Assistant Secretary

Drew Stokesbary

Washington Joint Legislative
Audit and Review Committee
106 11th Avenue SW, Suite 2500
PO Box 40910

Olympia, WA 98504-0910

Phone: 360-786-5171
Email: JLARC@leg.wa.gov

>
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