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Abstract. The need for prescribed fire use is becoming increasingly evident and recognized
throughout the southeastern United Stdes to the tight fiscal environment and increased costs

of fire suppression, more emphasis is belaggdon the efficiency and effectiveness of prescribed

fire efforts. Researchers have focused on identifying impedimémtgrescribed fire
implementationn multiple geographic regions and have cited the potential for collaboration to
ensure successful implementation. To gain insight into opportunities for collaboration, we
conducted a broad mulstate investigation into the inventory of prescribed fesources and
coordination between state and federal governmental agencies as well-gsveomimental
organizations in the Southeast longleaf pine region. We surveyed key stakeholders across nine
states to determine opportunities for lasgale resourceharing and increased coordination to
address air quality concerns. We map current prescribed firedaadge equipment and air quality
concerns, identify prescribed fire resource needs, and offer opportunities for future prescribed fire
collaborations.
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Introduction

Longleaf pine was once prevalent across the landscape of the southeastern United
States. Frequent burning of the landscape maintainedeanichnced the longleaf pine ecosystem
(Glitzensteinet al. 1995). Once covering 90 million acres, the longleaf pine ecosystem had
declined to approximately 3 million acres by
Partnership Council 2014).dwever, due in part to the efforts of a ranwgee partnership,
longleaf pine has begun to increase in acreage over the last decade (Longleaf Partnership Council
2014). This partnership effort, which includes numerous state and federal agencies -and non
governmental organizations (NGOs) throughout the Southeast, seeks to increase longleaf pine to
8 million acres by 2025 (Regional \Bmaekhe ng Gr
longleaf pine ecosystem is fire dependent, increased prescribed firecessand coordination
will be necessary to maintain atmlenhance the projected increase in acreage. The Southeastern
Regi onal Partnership for Planning and Sustain
was formed to help implement the regierde gplication of prescribedfire at the scale and
frequency needed to establish andnaintain the additional acreage of longleaf pine called for in
the RangeNi de Conservation Plan (Regional Working

The SERPPAS Pseribed Fire Work Group includes representatives from state and federal
forestry, wildlife, and environmental agencies, academic institutions, and W@&&¥gork closely
with prescribed fire and/or longleaf pine. The Work Group identified eight go&lsrahmarks
to achieve 8 million acres of longleaf pine by 2025. Goals include ensuring sufficient resources
implementing effective private landowner communication and education campaigns to increase
awareness of prescribed fire and willingness to baareasing the number of qualified burners
minimizing liability; providing support for prescribed fire programs on public lamdsimizing
smoke impacts on air qualityy maximizing coordination between air and fire communjties
implementing a consistentd activity and emissions tracking systeand ensuring coordination
and collaboration at the regional, state, and local levels (Bair&e20122) . The Wor k Gr C
goals dovetail with the main impedimetdsmplementing prescribed fire in the Southeagich
include limited capacity (i.e., personnel, training, private contractors, partnerships, and
equipment), liability concerns, and air quality/smoke manageahatiengegMelvin 2012).

Currently, the capacity to burn rests with local, statd faderal natural resource agencies,

NGOs (such as The Nature Conservancy and The Longleaf Alliance), and private consultants and
landowners. In the nine states located within the longleaf pine range, state forestry agencies, not
air quality agencies, issuhe permitsfor the states that require burn permitgeally, forestry
agencies work closely with air quality agencies to manage the timing and quantity of emissions to
be released. However, given the different missions of land management ageneigjaatty
agencies (i.e., ecosystem health vs. air quality and public health), forest management policies can
conflict with air quality objectives. For example, multiple burn permits may be given in one
location that may impact air quality in anotherdbon. Prescribed burning causes air quality
concerns for two main reasonpublic health and safetySmoke from pescribed fires contam

both fine particulate matter (PM2.5) and ozone precursors, which can negatively affect human
health and reduce vislity (Burke et al.2012).

In 2013, prescribed burns were conducted on an estimated 135,000 acres of privately
owned | ongl eaf pine (Longl eaf Partnership Co
Il nitiativebds Par t n ereasepregcrib€ddbourmng inlodgkeaf gcosgstemsios t o
private lands by between 280,000 to 360,000 acres annually by 2015 (Strategic Priorities and
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Actions 2013). Given the barriers to implementing prescribed fire and the call for increased
prescribed burnig within the southeast, relevant stakeholders must work together to implement a
strategy at the magnitude and frequency needed to maintairtoaedpand longleaf pine
ecosystems. Uncoordinated efforts can lead to inefficient use of resources, inaklaty el
resource agencies to meet their common goals, and decreased air quality.

Many studies have reviewed what makes initiatives succagteeing on common rules
and practices, coordinating usage, engaging in conflict resolution, negotiatings tradeoffs,
sharing information, and building common knowledge provide for better management of resources
(Folkeet al.2005). Collaboration can range from information sharing, coordinating services, and
sharing of services and resources to jolahping and action (Brysoet al. 2006; Langman and
McLaughlin 1993; Orr 1999; Womtleck and Yaffee 2000). Although collaborative efforts have
often been cited as helping initiatives to succeed (Gruber 2010; Moore 2011), little to no research
has been catucted specific to prescribed fire collaborationVhile research efforts have
considered impediments implementing prescribed fire (Melvin 2012; Noghal.2012; QuinA
Davidson and Varner 2012; Pennedral.2011), a need exists for a broad mstae investigation
into the inventory of prescribed fire resources and actual coordinationg state federal
agenciesand NGOs in the longleaf pine regiohis study examines current prescribed fire
resources and collaboration across the SoutheastatedUstates. The following goals were
established for this study:

1 To determine opportunities for largeale resource sharing in the longleaf pine region,

1 To examine the degree to which agencies and organizations are coordinating to address
prescribed fie-related air quality concerns, and

1 To identify opportunities for collaboration between agencies and organizations not
currently engaged in collaborative management.

With adequate knowledge of prescribed fire resources and collaboration, land maniagexe
a better opportunity to apply prescribed fire to efficiently meet their land management objectives
without negatively impacting air quality.

Methodology

In JanuaryFebruary 2014, online surveys were distributed to key air qualitpr@sdribed
fire stakeholders in each of the nine states containing longleafipateding Virginia, North
Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, and Tidwaair
guality survey was designed to gain information wbexisting collaborative efforts among
agencies to address air quality concerns in relation to prescribed fire, while the prescribed fire
survey focused primarily on large scale equipment used for prescribed burning and which could
potentially be used fgrescribed fire resource sharing in the future.

The original list of key stakeholders for survey distribution was populated using agency
and organization websites, prescribed fire council websites for each state, and suggestions made
by the SERPPAS Prasiced Fire Work Group.Initial contact was made with study participants
via email or telephone to introduce the purpose of the study and to solicit particifdtesurvey
was administered using Qualtrics, a wWedsed tool for building surveySimilar to research from
Nulty (2008), an increased response rate was sought by reminding participants about the survey,
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making the survey easy to access through a URL sent directly to them, and infoanticigpants

that their responses were usef@dfter the original report was published in March 2014, more
participants came forth with additional data, which were subsequently included in this revised
August 2014 report.

Air Quality

The air quality survey was sent to representatives from each of thaistatality agencies
within the nine longleaf pine state®©ne representative from eastate air qualityagency was
surveyed. The state air quality agencies included Alabama Department of Environmental
Management, Air Division; Florida Department of Enovimental Protection, Division of Air
Resource Management; Georgia Department of Natural Resources, Environmental Protection
Division; Louisiana Department of Environmental Quality, Air Permits Division; Mississippi
Department of Environmental Quality; NbrCarolina Division of Air Quality; South Carolina
Department of Health and Environmental Control, Bureau of Air Quality; Texas Commission on
Environmental Quality; and Virginia Department of Environmental Quafftyestions within the
air quality surveyocused primarily on the following areas:

1 Agencies currently working togethéo address air quality concerns during prescribed fire
operations,

T Locations of concern for particulate matter and ozone near large forested parcels, and

T Limitations for adiressing prescribed fire air quality concerns (i.e., personnel, equipment,
communication between agencies, coordination between agencies, technology, etc.).

The survey contained text boxes and Aot herod
opporunity to respond more completely to the survey.

Air quality survey responses were mapped using ArcGIS 10.1 (ESR).ZDHe air quality
cooperation layer was created utilizing results from this studyage mapvas obtained from
ESRI (2012). Additional data layers were added to the GIS toapslude state boundaries (US
Census Bureathttp://www.census.gov/geo/mapsata/data/tigeline.html), longleaf pine range
(USGS: http://esp.cr.usgs.gov/data/lite/US FWS lands (USFWS Simplified Boundaries
http://www.fws.gov/GlS/dta/cadastralDB/index.hjmSignificant Geographic Areas (SGAfor
l ongl eaf pine (Regional Wor ki ng Gr ouagativity or A me
(Melvin ~ 2012), ozone nonattainment areas within the  Southeas{EPA:
http://www.epa.gov/oaqps001/greenbk/gis_downloadtamd PM2.5 nontattainment areas
within the SoutheagEPA: http//www.epa.gov/oagps001/greenbk/gis_download.html

Prescribed Fire

The prescribed fire survey was sent to representatives from state and federal agencies and
NGOs thatitilize prescribed fire withieach of the nine longleaf pine statéfie surveyedmities
included the U.S. Forest Service, U.S. Fish and Wildlife Service, National Park Service, state
forestry and wildlife agencies, The Nature Conservancy, and The Longleaf Alliance. In some
instances more than one representative provided responsesdobnagency since the surveys
were designed to gather information from esietteand/or management area. The survey focused
primarily on large scale equipment that could be used for conducting prescribed fires and
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prescribed fire resource sharingurveys requested information such as type and amount of large
scale prescribed fire equipment, types of equipment needed for prescribed fire operations, and
prescribed fire resource sharimgreements The survey contained text
categoies to provide respondents with a better opportunity to respond more completely to the
survey. Once all responses were received, data were aggregated by state.
Prescribed fire survey responses were mapped using ArcGIS 10.1 (ESRI ZUi).
equipment lagr was created utilizing results from this stuBgsultswere summarized by state
without differentiating between agencidXints were placed based on the locations that each
agency provided in their survey esdtedimapsidgs. An
placed in the state capital, although that is likely not the location where the equipment is actually
housed.Four points from the National Park Service were not included on the map, as specific
locations were not provided. A bas@p wa obtained from ESRI (2011). Additional data layers
were added to the GIS maps, including state boundaries (US Census Bureau:
http://www.census.gov/geo/mapata/data/tigetine.html), USFWS lands (USFWS Simplified
Boundaries http://www.fws.gov/GlS/data/cadastralDB/index.hfrand SGAs for longleaf pine
(Regional Working Group for Americaébés Longl ea
In additionto the prescribed fire survey, a list of memorandums of understanding (MOU)
which incorporate some aspect of prescribed fire throughout the longleaf pine range was developed
by searching the Internet in concert with the knowledge and expertise of mefrtherSBERPPAS
Prescribed Fire Work Group.

Results
Air Quality

All nine state air quality agencies participated in this surv&kisting collaboration
between state air quality agencies and other agencies and organizations can be seen in Table 1. In
all states, survey responses depict active collaboration between state air quality agencies and their
respective state forestry agencies. Some states also have collaboration between their respective
state wildlife agencies as well as other federal agenicidastries, N®&s, and in two instances
thegenerabpublic.

State Federal State Federal .

State Forestry | Forestry | wildlife | wildife | MAusty | NGO | Public
Alabama X
Florida X
Georgia X X X X
Louisiana X X X X X X
Mississippi X
North Carolina X X X X
South Carolina X X X X X
Texas X X X
Virginia X

Table 1. Existing collaboration between state air quality agencies andother agencies
organizationsand the public within the nine longleaf pine states
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Surveyresponses depict active collaboration between state air quality agencies and other
entities Areas of concern and limitations for addressing prescribed fire related air quality concerns
were noted. Specific areas of concern were identified by Florida, rGiep South Carolina, and
Virginia for particulate matter and ozonean large forested areas in thgvey responses total
of eight states have either ozone or PM2.5-atbainment areas either insidhe state or touching
the state Figure 1 depicta map cont ai n i-atgnmenhareasSohath BM2.5 and n
ozone, prescribed fire activity (Melvin 2012), and existing collaboration between state air quality
agencies and others. The only state that does not have ozone or PMatfaimonent aras is
Florida.Louisiana, Alabama, and Georgia have-attainment areas for ozone or PM2.5 either in
the longleaf pine range or touching the longleaf pine ralmgaddition to the information provided
on the map, survey responses indicate that limrtatfor state air quality agencies related to air
guality concerns include personnel, equipment, technology, and coordination.
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Prescribed Fire

We did not receive responses back from all agencies; thus results are not comprehensive.
However,input was received by at least oagency and/or organization for each of the nine
longleaf pine states. Data were aggregated for each entity by state, producing the following
categories:

T Type and number of large scgeescribed fire equipmenivned
1 Equipment needs for prasbed fire operations, and
T Prescribed fire resource sharing.

The table provided in Appendix A contains the existing large scale prescribed fire equipment
owned by agencies and organizaticarsy is shown by state. Large scajgipment is only listed

in the table if the agency/organization noted the location of the equipment by state, district, or
county. Although not included in the table, The National Park Service reported to have 16 Type 6
engines, two Type 3 engines, two tracked masticators, arfdessuppression swamp buggies
across the Southeast. The two most cigeescribed fire resources by participantshis survey

were dozersfactorgplows and engines/truckskFigures 2 through 5display the largescale
prescribed fire equipment by stdte agencies and organizatiowso participated in the survey

A point was paced in the capital for responses in which equipment was denoted as
Ast at efwme rdaps odly depict information obtained from survey participants,are not
considered to beomprehensive.

Prescribed fire resource needs were also identifidte survey Resource need®nsisted
of personnel and various types of equipmeippendix B displays the resource needs identified
by agencyand organization. &kds were onlincludedin the table for agencies and organizations
that specified a need by state, district, or county (as opposed to regional nEsel$jvo most
common needglentifiedwere personnel and engines/trucks.

Survey responses indicate that prescribed dokaboration exists among agencies and
organizations (Appendix C). All nine longleaf pine states currently have some tyfe
collaboration for prescribed fireThe major collaboratodsased orsurvey responses are statel
federalagenciesand NGOs.Appendix D identfiies the specific collaborators based on existing
Prescribed Fire Memorandums of Understanding (MOUS).
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