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Abstract

Human-prescribed fire, or the deliberate use of fire as a tool to shape landscapes, has
been practiced for thousands of years. Within the past few centuries, the use of prescribed fire
declined sharply. Prescribed fire has become a taboo for many communities in the United States
due to the prominence of fire suppression policies adopted by the U.S. government. Despite
prescribed fire’s benefits related to land conservation and reducing wildfire risk and intensity,
many people still do not apply it. The purpose of this study was to explore pro-prescribed fire
perceptions in two regions: the tallgrass ecoregion of eastern Kansas, where a culture of
prescribed burning is prevalent, and the mixed-grass region of central Kansas where prescribed
burning occurs but is less prevalent.

Grounded theory guided the research. We used qualitative semi-structured interviews to
collect data. In 2019, a separate research team interviewed 34 pro-prescribed fire ranchers in the
tallgrass ecoregion of Kansas, one of the largest tracts of remaining native tallgrass prairie. In
2023, we analyzed and coded those interview transcripts as part of this study. During the spring
to summer of 2024, I interviewed 15 pro-prescribed fire ranchers and key informants from the
mixed-grass region of Kansas. We analyzed and coded mixed-grass participant transcripts in the
same manner as the tallgrass group. Interview questions for both groups focused on motivations,
demotivations, and challenges they faced in applying prescribed fire, as well as their perceptions
of their communities’ attitudes toward prescribed fire. Once we finished coding all interviews,
patterns emerged and were refined into themes, describing viewpoints held by the majority of
participants in each of the two regions.

A major motivation for most burners of both regions is the pragmatic need to maintain
rangeland from invasive encroachment through the cost-effective use of prescribed fire. Risk is a

major caveat to burners due to unexpected weather changes right before or during a burn, along



with fear of liability from losing control of a prescribed fire and the potential for causing harm to
life and property. In the tallgrass region, culture, tradition, and experience were important for the
long-term prevalence of burning in the region. Most participants in the tallgrass region had
decades of experience and exposure to fire across multiple generations, which helped to
strengthen a long-term culture and pride in the preservation of land and profitability from the
practice. Tallgrass rancher participants were highly motivated to control invasives, supported by
their long-standing tradition of applying prescribed fire. For mixed-grass rancher participants and
key informants, those who burn were highly motivated in countering invasive species
encroachment in the region. In the mixed-grass region, key informants were highly motivated to
and important in providing information about burning and coordinating with prescribed burn
associations (PBAs). Mixed-grass burner participants diligently assessed and mitigated risks
involved with burning.

We recommend more qualitative and quantitative human dimensions of prescribed fire
research be conducted, especially in the mixed-grass and short-grass ecosystems. Qualitative
research should involve stakeholders who do not burn, such as county commissioners, to better
understand outside perspectives in applying and promoting prescribed burning. There is a need to
establish PBAs in communities without a recent history of prescribed fire, to include highly
motivated leaders supported by state and federal agencies. There is also a need to support non-
governmental organizations in providing education, equipment, and personnel to conduct burns
in a safe and productive manner. Science-informed, long-term social practices of prescribed fire
are vital in countering invasive species encroachment, supporting cost-effectiveness in

agricultural operations, and preserving remaining grassland prairies.
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Chapter 1 - Introduction

Wildfire, fire suppression, and prescribed fire have been used by humans throughout
history for a variety of tasks such as hunting, making travel easier, and encouraging plant
regrowth (Bird et al., 2008). Humans shaping and modulating landscapes was as prominent in
the past as it is today (Bird et al., 2008; Gowlett, 2016). The anthropogenic usage of fire as a
landscape tool can be traced back 1.5 million years (Gowlett et al., 1981; Shimelmitz et al.,
2014). Historical data indicates an increased use of fire during the Pleistocene period, which was
300,000 to 400,000 years ago (Gowlett et al., 1981). Regular, natural, and deliberate burning
practices in the United States shifted to fire suppression over the past century, which has led to a
dramatic increase in wildfire outbreaks, especially in the Great Plains (Twidwell et al., 2021).
Fire suppression would become common in the United States starting in the mid to late 19™
century when the United States Army was assigned to manage the first national parks (van
Wagtendonk, 2007). Due to the lack of manpower, fire suppression was the primary strategy to
protect populated areas, while wildfires in isolated regions were left to burn (van Wagtendonk,
2007). The negative consequences of federal agencies prioritizing suppression policies can be
seen with the substantial increase in wildfire occurrences in recent decades due to years of fuel
load accumulation and other factors (Burke et al., 2021). Fire suppression is a prevalent practice
globally; however, the tallgrass region of Kansas, situated within the tallgrass prairie ecosystem,
uniquely has maintained consistent and long-term use of prescribed fire across the landscape
(Allen & Palmer, 2011). The tallgrass ecoregion of Kansas is unique in that fire is not suppressed
as there is a long-term legacy of prescribed burning as a land management practice (Allen &

Palmer, 2011; Middendorf et al., 2009).



Tallgrass and Prescribed Fire

Grasslands are among the most vulnerable and least protected ecosystems in the world
(Carbutt et al., 2017). Before modern agriculture, grassland and savannah ecosystems covered
nearly 40% of the Earth; today about 20% of grasslands and savannahs remains (Mishra &
Young, 2020). Around 64% of the planet's historic grasslands have converted into cropland
primarily for the growing of grains (Mishra & Young 2020). With intensive farming and urban
settlement, remaining grasslands are degraded and are at risk of further loss or ecological
transition (Mishra & Young, 2020). In addition to human pressures, encroachment from invasive
tree species has endangered many species, especially nesting grassland-dependent birds
(Ceballos et al., 2010). Since 1970, avian populations in North America have declined
substantially, with losses greater than 70% occurring in grasslands (Rosenberg et al., 2019).
Compared to other biomes in North America, grassland biomes have experienced a greater avian
population loss (Rosenberg et al., 2019). This is due, at least in part, to fire being needed to
maintain the open ground necessary for ground-nesting bird species. To maintain ecological
diversity at large, grassland ecosystem health depends on grazing in conjunction with regular fire
intervals (Ratajczak et al., 2016; Ratajczak et al., 2022). Typical fire intervals for the
maintenance of tallgrass prairies range from one to three years (Ratajczak et al., 2016). Beyond
tallgrass regions, research is lacking regarding how prescribed fire may affect other grassland
ecoregions, including mixed grass (Vermeire & Russell, 2018).

Invasive Encroachment in Grasslands

Grassland ecosystems have seen a major decline in area due to fragmentation and land
use conversion to intensive agricultural practices (Ceballos et al., 2010). The decline has harmed
native species due to increased competition from invasive species that also change fire behavior

and how invasive species as well as altered fire landscapes impact ecosystems (Kelly et al.,



2020). Invasive species in the tallgrass and mixed-grass prairies range from woody and
herbaceous to other grasses. Woody and herbaceous species include eastern red cedar (Juniperus
virginiana) and,sumac (Rhus glabra L.) (Gaskin et al., 2021; Hajny et al., 2011). Prominent
invasive grass species include Kentucky bluegrass (Poa pratensis), bermudagrass (Cynodon
dactylon), and more than one hundred other listed invasive grasses throughout the Great Plains
(Gaskin et al., 2021). Prescribed burning followed by herbivory can reduce invasive plant
populations and help native plant and animal species adapted to fire (Sherrill et al., 2022).
Without fire, endangered species in grassland-type ecosystems run a higher risk of extinction

(Bowman et al., 2009; Kelly et al., 2020).

Statement of the Problem & Need for Research

Prescribed burning can protect against severe wildfire and promote ecological resilience
(Kolden, 2019). There is research available on the generalized effects of both wildfire and
prescribed burning, however, there are few studies investigating people’s perception towards
prescribed fire and private landowner practices in prescribed fire (Clark et al., 2022). There are
also few, if any, studies that describe a group of people with a continuous pro-fire culture. There
is also a lack of comparative studies describing neighboring regions that either do not have an
interest in fire as a management tool or have an emerging community beginning to reintroduce
fire into their land management practices. The majority of fire research has revolved around
wildfires. Substantially less research has focused on the usage and basic science of prescribed
burning. Finally, very little literature focuses on the social science lens of prescribed fire (Dupéy
& Smith, 2018). With the annual cost of fire damage ranging from $63.5 to $285 billion dollars a
year, it is important for qualitative researchers to explore and provide perspective on how people
view both prescribed fire and wildfire in their region (Thomas et al., 2017). Global fire risk is

increasing due to a history of fire suppression, placing more people in the path of danger (Jolly et



al., 2015). With a growing number of PBAs in parts of the United States outside of the Great
Plains, it is important to advance our social understanding of people's motives and detractors of
using fire as a land management tool in order to facilitate fire policy (Dupéy & Smith, 2018;
Weir et al., 2016). Producers practicing burning are an important group to interview in order to
better our understanding of their motivations to burn. Despite the Kansas tallgrass region having
a long and well-established fire culture, it has managed to do so without needing PBAs in order
to promote, train, and provide equipment to private landowners in the region. Understanding how
tallgrass landowners continue their fire tradition may help make PBAs more active in the long
term. Additionally, fire risk has been a frequently studied perspective, however much of the
literature around risk has been on wildfires (Dupéy & Smith, 2018). Studying the scope of fire
requires an interdisciplinary approach or pyrogeographic point of view, both of which are needed
to examine social challenges when it comes to human coexistence to fire (Bowman et al., 2013).
Despite the importance of risk and the growing body of literature that focuses on social theory
around risk, there is a lack of literature attempting to capture the perspectives of those living in
the tallgrass, mixed-grass, and surrounding regions about fire culture and the potential effects of
climate change on fire culture. This area of research is important to understanding how fire
culture emerges, and how it may be applied to other areas where fire may play a significant role
in ecosystem preservation as well as mitigating fuel available for much larger and more
dangerous fires. Because fire management issues are social topics, there is a need to expand our

knowledge and address various research gaps in the literature (McCaffery & Olsen, 2012).

Purpose of Study

The purpose of this study is to explore fire culture and the use of fire as a landscape

management tool among prescribed fire proponents in two distinct ecoregions in Kansas. Our



goals are 1) to explore private landowner perceptions of using prescribed burning and 2)
compare perceptions and practices in a continuous pro-fire-culture region to perceptions and
practices in an adjacent region where prescribed fire is re-emerging as a land management
practice. In order to understand the motivations and ways to promote fire culture to other
regions, our goals were to compare and contrast similarities and differences between tallgrass
producers (tallgrass ecoregion) and central Kansas producers (mixed-grass region), their
perspectives of risk, how fire and their use of fire influences their production decision making,
the consequences of losing the ability to burn, and finally, examine whether their history and
future projections of climate may affect their culture or establishment in the future.

Research Questions

The research questions and objectives used to guide the study are as follows:

1. What are tallgrass pro-prescribed fire ranchers’ perceptions toward prescribed
burning?

2. What are the mixed-grass pro-prescribed fire ranchers and key informants’ perceptions
toward prescribed burning?

3. Research objective: Describe the similarities and differences between tallgrass pro-
prescribed fire participants’ perceptions of prescribed fire and mixed-grass pro-prescribed fire

participants’ perceptions of prescribed fire.

Study Area

Kansas is home to a wide range of ecoregions, with Eastern Kansas primarily consisting
of tallgrass prairie vegetation, Central Kansas being a mixed-grass prairie, and Western Kansas
consisting of shortgrass prairie (Axelrod, 1985). Kansas follows a high-to-low rainfall gradient

from east to west (Rahmani et al., 2013). The separation between the tallgrass region and the



mixed grass region of Kansas is not evenly divided by county, however the transition between
the tallgrass and mixed-grass Kansas begins at the eastern most point of the city of Salina in
Saline County and eastern Sedgwick County near the city of Wichita. The mixed-grass region
extends from Eastern Saline and Sedgewick County to the High Plains region of the western
third of Kansas where the mixed-grass transitions to shortgrass along the High Plains region.
Tallgrass and Prescribed Fire

Within the tallgrass ecoregion, a subregion known as the Flint Hills exists with a historic
range reaching from Eastern Kansas to Northeastern Oklahoma across four million acres
(Wilgers & Horne, 2006). The Flint Hills received its name from the distinguishable prevalence
of cherty limestone on or near the surface (Macpherson, 1996). As a result of the resilient
limestone and flint, cultivation for farming practices is nearly impossible in many areas, making
ranching the primary viable agricultural practice in the region (Hickey & Webb; 1987;
Macpherson, 1996). The Flint Hills contain the largest area of unplowed native grassland on the
North American continent (Wilgers & Horne, 2006). The native grassland ecosystem is partially
preserved through prescribed fire. Prescribed fire, also known as a planned or controlled burning,
is the deliberate act of burning a landscape (Ditomaso et al., 2006). The benefits of prescribed
fire include controlling invasive species, improving forage quality, and managing habitat
(Ditomaso et al., 2006). An average of two million acres of land in the Flint Hills are prescribed
burned annually (Scholtz et al., 2020). The Flint Hills is unique in having a continuous
anthropogenic fire regime that did not see a substantial decline or removal in its transition from
Native American land management to colonial settlement (Allen & Palmer, 2011). An important
characteristic of how fire benefits the Flint Hills is through its role in areas such as soil health,

hydrology, and vegetation, depending on fire intensity (Stavi, 2019). In our study, we looked at



interviews with ranchers who conduct prescribed burns on grasslands across the tallgrass region

from 3a through 3g as shown in figure 1.1.

Mixed-grass

The mixed-grass region covers regions 2a, 2b, and 2¢ according to figure 1.1 below. The
mixed-grass region of Kansas receives less annual rainfall on average than the tallgrass region,
leading to a change in plant diversity with a greater mix of shortgrass and tallgrass plant species
compared to the tallgrass to the east and the shortgrass to the west. Unlike the tallgrass region
where ranching is predominant, the mixed-grass region agricultural practices favor farming more

so than ranching (Coupland, 1992).
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Limitations of the Study

The main limitation of this study is the smaller pool of potential participants in the
mixed-grass region compared to the tallgrass region. With 34 tallgrass interviews and 15 mixed-
grass interviews, the mixed-grass participant number was lower due to time constraints, the
difficulty of contacting potential participants, and because there are fewer burners in the mixed-
grass region compared to the tallgrass region. The topic of fire is more controversial in the
mixed-grass region compared to the tallgrass region; fewer people may be willing to openly
discuss their viewpoints and concerns regarding fire. Compared to the tallgrass region, there are
fewer people in the mixed grass region of Kansas and there are altogether fewer people who use
prescribed fire as a land management tool. This led to the need to contact additional participants
in the mixed-grass region who come from scientific disciplines who assist in promoting and
prescribing fire. An additional challenge was coordinating time to interview participants due to
constraints with farmers being busier during the growing season. The tallgrass interviews were
conducted in person by a separate research team and were recorded on camera compared to the
mixed-grass group who were interviewed and recorded by phone. Among mixed-grass
participants, due to participants either driving or being in rural areas, some conversations were
choppy at times resulting in missing information in response to the questions asked. We must
also acknowledge that Kansas has experienced extensive droughts in recent years, which may

have affected participants’ answers to interview questions.
Basic Assumptions
Researchers in this study assumed the participants understood the goals of the study and
the questions asked throughout the interviews. It was assumed participants answered questions

honestly and concisely so their feedback could be used to progress the discipline of prescribed

fire and improve agricultural and ecological outcomes of grassland ecosystems. Additionally, it



was assumed that pro-fire individuals believed the benefits outweighed the potential risks of
applying prescribed fire. Finally, it was assumed that burners would continue to apply fire as a

regular practice. This information was verified throughout the interviews.

Definition of Terms

Burner: One who uses prescribed fire as a land management tool.

Culture: Learned norms and behaviors that are shared by a group of people (Oatey, 2012).

Cattle Gains: Body weight increase of cattle through feed intake (Freetly et al., 2020).

Fire Boss: Person leading the prescribed burn. In the tallgrass, they are often the oldest and most
experienced individuals.

Fire Ecology: The study of how combustion and combustible materials shape and interact with
an ecosystem (Cochrane & Ryan, 2009).

Flint Hills: Tallgrass prairie ecoregion in the Great Plains with the largest tract of unplowed land
in North America (Wilgers & Horne, 2006).

Fragmentation: The separation and isolation of a habitat from its greater part, often resulting
in decreased species richness (Didham, 2010).

Gunny sack: Burlap sack made from course fabric to transport goods.

Invasive Species: Any species of nonnative origin, which can cause economic or environmental
harm to an ecosystem and people in them (USDA, n.d. Executive Order 13112 - Invasive
Species)

Key Informant: An expert in a particular discipline who can provide unique insight based on
their experiences position, and understanding of the subject (Marshall, 1996).

Mechanical removal: Thinning, removal, or the moving of fuel sources using mechanical tools

(Miller et al., 2020).
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Mixed-Grass Prairie: Ecological boundary between shortgrass and tallgrass prairie receiving
moderate rainfall and a mix between shortgrass and tallgrass plant species.

Pleistocene: A period of history from 1.8 million years to 11,000 years ago climatological cold
event (Post, 2003).

Prescribed Burning: A deliberate burn used as a land management tool to reduce fuel loads or
provide other ecological services (Ryan et al., 2013).

Prescribed Burn Association (PBA): A network of locals with the mutual goal to apply and
promote prescribed fire to their local landscape. PBAs provide locals with training,
equipment, and personnel needed to conduct a burn (Weir et al., 2016).

Prescribed/Controlled burn: Pyrogeography: The multidisciplinary study of fire through fire
interacting with biology, human culture, and the geophysical environment of fire
(Bowman et a., 2013).

Short-Grass Prairie: Ecosystems dominated by short-grass plant species due to lower rates of
precipitation compared to mixed and tallgrass prairie (Changnon et al., 2002).

Smoke Plume: Smoke from fire that can travel high in altitude and far from the source of the fire
(Martin et al., 2012).

Tallgrass Prairie: Grass dominated ecosystem that depends on frequent fire intervals as part of its
ecological process (Wilgers & Horne, 2006).

Woody Encroachment: Woody plant species extending beyond their native and into the Great
Plains, resulting in an ecological shift to more woody ecosystems, often due to the lack of

regular fire intervals present (Twidwell et al., 2013).

Chapter 2 - Review of Literature

Fire has been an important part of human history as both a practical tool as well as a

cultural symbol across the world (Pyne & Goldammer, 1997). Early hominin and human usage
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of fire dates back many millennia. Some records indicate fire usage dating back nearly 1.5
million years, with records of extensive usage beginning during the Pleistocene period 300,000
to 400,000 years ago (Gowlett et al., 1981; Roebroeks & Villa, 2011). Since then, fire usage has
continued to be an important means of land use manipulation across many parts of the world by
Indigenous peoples, ranging from Australia to the Americas, until European colonization
promoted fire suppression regimes (Eriksen & Hankins, 2014). Understanding early human
usage of fire may provide a staging point in understanding some modern human usage of
landscape-scale fire that may or may not have been retained in modern times.

Grassland ecosystems have declined substantially, with the most intact ecosystems
remaining in North America (Scholtz & Twidwell, 2022). The loss of fire in the landscape
speeds up the ecological transition from prairie ecosystems to woody ecosystems. This process is
difficult to reverse (Ratajczak et al., 2022). Within the tallgrass ecoregion, the Flint Hills is a
unique region and largely remains intact ecologically due to the geological features of flint,
making plowing and farming nearly impossible and cattle grazing a favored use of the productive
grassland (National Park Service, n.d.). Although cattle grazing has largely helped to facilitate
the continued existence of the tallgrass prairie, cattle are only half as effective as native bison in
maintaining plant species richness (Ratajczak et al., 2022). The mixed grass prairie, transitioning
west from the tallgrass prairie ecoregion, has experienced a great loss in native species density
and diversity due to long term row cropping and natural resource extraction such as oil and gas
(Soulodre et al., 2022).

Fire Suppression

Fire has many practical applications in modern agricultural operations. In farming and

ranching, prescribed fire practices are beneficial in regions with woody invasive species threats.

The most prominent invasive woody species are eastern red cedar (Juniperus virginiana), grass
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species such as Kentucky bluegrass (Poa pratensis), and bermudagrass (Cynodon dactylon) to
name a few (Gaskin et al., 2021). Natural fires help to maintain ecological stability by making
the landscape more heterogeneous, with shorter and younger as well as older and taller grasses at
different heights available for nesting habitats and high species richness (Hovick et al., 2015).
Many native plant species and soil microorganisms rely on regular fire intervals, with plant
species seeds being dispersed and germinating from fire depending on the fire intensity (Barreiro
& Diaz-Ravina, 2021; Kelly et al., 2020). Some downsides to fire are short-term erosion risk
following burn intervals and subsequent rain events as well as the risk to smoke exposure or
immediate fire danger (Stavi, 2019; Thomas et al., 2017). Fire intervals between one to three
years are necessary for the maintenance of grassland ecosystems. Without fire, ecosystems will
transition to shrubland and eventually woodland within a decade without fire (Ratajczak et al.,
2016).

Fire has historically been an important tool in reducing wildfire fuel loads. Recently,
however, when looking at regions such as California, the driving factors toward increased
wildfire depend on whether they are dominated by an accumulation of high fuel loads, or other
poor management strategies such as human infrastructure development, human-caused wildfires,
or natural factors (Keeley & Syphard, 2019). Using a historic lens, certain patterns around
human fire regime changes tend to correlate with a change in techno-economic conditions
(Coughlan, 2015). As a society becomes more economically and technologically developed,
there is a shift toward fire suppression strategies (Bowman et al., 2013; Coughlan & Petty,
2012).

Other regions outside of North America managed to maintain fire continuity and their
historical fire culture. Australia is a prime example where Aboriginal people have maintained

and continue to reintroduce burning practices to facilitate long-held ecological landscape
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management (Eriksen & Hankins, 2014). Fire suppression resulted in the loss of endemic species
in Australia due to a long-standing anthropogenic tradition of Indigenous fire usage coming to an
end during the 20th century (Bird et al., 2016). Current fire management practices in Australia
are reflective of scientific and professional training largely in firefighting; however, this process
seems to be changing with a growing emphasis on incorporating native cultural knowledge into
fire education (Eriksen & Hankins, 2014). Other regions that once had or have retained some
kind of fire tradition today are Portugal, East Africa, and Brazil (Butz, 2009; de Oliveira et al.,
2023; Pivello, 2011).

It is important to recognize the significance of fire due to a long-recorded history of
human usage which shaped culture, religion, and other practical uses seen today such as cooking
and industrial processes (Gowlett, 2016). Indigenous populations’ inability to burn was a major
loss to their autonomy and connection to their natural environment largely due to European
colonization and enforcement of fire prevention norms (Eriksen & Hankins, 2014). Human
anthropogenic fire and its wider ecological effects in North America are historically considered
controversial due to the debate on whether sparse populations could make large ecosystem
impacts (Marlon et al., 2013). The lack of consistent historical data available on this subject
makes it difficult to know with certainty whether Indigenous populations could greatly influence
their surrounding ecosystems (Marlon et al., 2013). In contrast to the viewpoints suggesting
Native Americans did not significantly alter ecosystems using fire, more recent data acquired
from charcoal layers suggest small groups of nomadic people can make substantial changes to
their surrounding ecosystems using fire (Roos et al., 2018).

Fire Intensity and Frequency
Effects of high-intensity fires, which tend to be wildfires, can be long-lasting by

disrupting the soil chemistry, vegetation, and microbiome of the affected area for decades (Dove
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et al., 2022). Low-intensity fire disturbance has a faster recovery turnaround, especially for fire-
adapted ecosystems which historically would encounter more frequent, lower-intensity fire
intervals (Dove et al., 2022). Low and moderate-intensity fires are not without certain short term
negative consequences, however. The soil will often have lower aggregation making it
vulnerable to erosion and land degradation if cattle are placed in recently burned areas shortly
after (Stavi, 2019). There is currently a lack of information regarding how prescribed fire or
wildfire alters an ecosystem at a larger scale (Hunter & Robles, 2020).

Many factors affect the likelihood and frequency of fire such as drought conditions, fuel
load, adequate weather, and a means for the fire to ignite (Pausas & Keeley, 2021). With this
consideration in mind, grasses have the capacity to regrow and recover from frequent fires
(Archibald et al., 2013). Without frequent burning, a high fuel load may lead to high intensity
wildfire. According to Zouhar (2021), prescribed fire usage tends to be low-intensity due to their
high frequency of application (Zouhar, 2021). Another factor often not discussed that aids in fuel
load reduction is the presence of domestic animals, such as cattle, and wild, such as deer,
herbivores to the environment (Rouet-Leduc et al., 2021).

Challenges in Prescribed Fire Application

Prescribed fire research is underfunded and less recognized in its importance compared to
wildfire research (Hiers et al., 2020). This is compounded with the lack of social science research
on prescribed fire (Hiers et al., 2020). Other challenges faced in promoting prescribed burning
practices are due to the federal government. Well-intended environmental laws such as the Clean
Air Act, the Clean Water Act, as well as the Endangered Species Act can present conflicts of
interest toward burning practices that may have overall long-term benefits to ecosystems that
exist due to fire (Ryan et al., 2013). Liability is often a concern that can limit the use of

prescribed fire in management to those who are educated on the subject (Wonkka et al., 2015).
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The Prescribed Fire Acts helped promote prescribed fire usage across the American Southeast by
changing liability standards to help protect private landowners and promote responsible usage of
an important ecological process (Wonkka et al., 2015). Models such as the Fire and Smoke
Model Evaluation Experiment are important tools that may help state and federal agencies
coordinate with fire managers on when to burn (Liu et al., 2019). Models can give day by day
metrics of the plume height and direction of the smoke, which combined with other weather
conditions may aid in reducing risk when conducting burns (Liu et al., 2019). Without a change
in liability, many people will not feel inclined to burn; however, through educating the public on
the different risks between wildfire and prescribed fire, where prescribed fire reduces extreme
fire scenarios, can improve community perceptions toward the private application of prescribed
fire (Weir et al., 2019).
Prescribed Burn Associations & Promotion of Fire

Prescribed Burn Associations (PBAs) are a vital component in a community transitioning
from an anti-fire to pro-fire stance. PBAs provide firsthand experience and knowledge for private
landowners to become competent in the usage of prescribed fire (Kreuter et al., 2008; Twidwell
et al., 2013). Within the Great Plains, there has been an increasing number of prescribed burn
cooperatives, such as PBAs, have helped to promote policy change and education opportunities,
while also allowing the sharing equipment among members to lower overhead costs (Twidwell et
al., 2013). Despite the short amount of time some of these PBAs have been in place, members
tend to have a high degree of trust in each other, and that trust is expected to increase over time
(Toledo et al., 2014). Kansas land is 97% privately owned (Kansas Department of Wildlife,
Parks, and Tourism, 2015). With most Kansas lands being private, it is primarily up to
landowners to manage their lands. PBA members, being primarily landowners, have the

opportunity to build social capital with each other and their community through interactions
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within their association and proof of successful and safe prescribed burns (Toledo et al., 2014).
This building of trust through community interactions and burning success encourages the future
use of prescribed fire as an ecologically beneficial tool (Toledo et al., 2013).

When looking at a recent expansion of PBAs, California is an important testing bed for
the benefits, challenges, and limitations local establishments may face. Although prescribed
burning cannot entirely remove the chance for wildfire, prescribed burns can help by reducing
fuel loads which lessens the threat they have on the long-term stability of ecosystems (Fernandes
& Botelho, 2003; Toledo et al., 2014). PBAs also provide equipment, training, and personnel,
which greatly increases the capabilities for landowners to apply burn management practices
safely and effectively (Toledo et al., 2014).

Other nations can be used as an important basis for how to approach future fire
challenges (Pandey et al., 2023). Looking at countries such as Australia, South Africa and the
nations within the umbrella of the European Union (EU) may help provide insight into their
unique challenges and how different policies and management strategies may benefit those in the
United States and other parts of the world. In Australia, the long-held burning practices of the
Indigenous peoples has gained traction as part of their traditional norms and maintenance of the
ecosystems they use (Smith et al., 2021). Despite this, Indigenous communities in Australia face
policy barriers from the Australian government due to difficulties navigating bureaucratic
channels and cultural differences (Smith et al., 2021). The Australian government approaches
prescribed fire as both a conservation tool for their ecosystems and a means to protect
communities vulnerable to extreme fire events (Lange & Gillespie, 2022). In the EU, their main
initiatives focus on community resilience toward wildfire threats (Pandey et al., 2023). More
specifically, nations such as France promote community involvement to mitigate wildfire risk

(Pandey et al., 2023). Within the French Pyrenees, the ethnically Basque people have a fire
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tradition passed down over many generations within their agricultural practices (Roos et al.,
2016). By comparison, Italy approaches its management from a regional level and focuses on fire
suppression as their strategy to protect their ecosystems and communities (Pandey et al., 2023).

Within the past decade in Australia, policy has been challenging due to different interest
groups expressing concerns with a lack of a scientific backing as a driving force either in support
or opposition toward prescribed burning (Halliday et al., 2012). Finally, for prescribed burns to
be effective in Australia, 5-10% of a landscape must be burned on a yearly basis (Fernandes,
2015). This shows that burns need to be conducted on a large scale and frequently, which will
require funding, equipment, training, and liability protections to encourage enough people to
adopt these practices safely and effectively.
Fire in Kansas

Compared to many regions where fire usage has been suppressed, the use of prescribed
fire in the Flint Hills has largely remained consistent for the past few hundred years through
rangeland management practices for cattle grazing (Allen & Palmer, 2011). In terms of age, the
Great Plains is a recent ecological phenomenon that has existed for the past 10,000 years
(Courtwright, 2007). Despite a continued tradition of fire regimes in the Flint Hills, the
possibility for the region to transform into shrubland is predicted to increase due to longer fire
intervals or gaps between using prescribed fire, allowing shrubs and other woody plant species to
establish and spread (Ratajczak et al., 2016). Those who live on the edge of the Flint Hills tend
to burn less frequently due to there being more forested areas and fewer grasslands to maintain
(Mohler & Goodin, 2012). Another consideration that needs to be made is with the timing of
when to do prescribed burns. Burning earlier in the spring may provide better long-term results

for plant growth and management, as well as improve air quality over a longer period, however,
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more research needs to be done on earlier timing to come to a conclusion (Towne & Craine,
2016).

Woody invasion, in particular, eastern red cedar (Juniperus virginiana) presents a major
threat to the stability of Flint Hills grasslands (Ratajczak et al., 2016). Unfortunately, due to the
establishment and spread of eastern red cedars across the tallgrass region further fragmentation
of these remaining prairie ecosystems is expected as they transition into woody areas over the
next few decades (Briggs et al., 2002; Ratajczak et al., 2016; Twidwell et al., 2013). The
establishment of eastern red cedars is due to its biological competitiveness, as well as deliberate
human planting (Smith, 2011). Aside from their high capacity to produce seeds and grow
quickly, they are also commonly used as windbreaks (Smith, 2011). The fast growth and spread
of invasive plant species can cause significant economic damage from wildfire.

Risks in Wildfire and Prescribed Fire

Although mortality directly related to fire is low, the health risk from smoke is high, but
difficult to quantify (Thomas et al., 2017). People diagnosed with asthma are particularly at risk
as smoke may cause respiratory illness (Reid et al., 2016). There is a lack of literature on how
smoke may affect people, such as in areas of cardiovascular health, mental well-being, and those
exposed while pregnant (Reid et al., 2016). It is important for the public to be informed and
aware of the potential health risks of fire and the production of smoke, from both prescribed fires
and wildfires (Cascio, 2018; Liu et al., 2014; Koplitz et al., 2016)

On a global scale, wildfire risk is becoming a growing concern with the length of wildfire
season increasing as well as increases in the area burned from 1979-2013 (Jolly et al., 2015). By
2100, wildfire risk will increase as a result of rural and semi-rural population growth (Knorr et
al., 2016). The population of Kansas is projected to increase by 25%, or from 3 million to 3.5

million, by 2066 (Hunt & Panas, 2018). Manhattan and Junction City, two urban centers in the
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Flint Hills of Kansas, are projected to have a population increase by more than 90% (Hunt &
Panas, 2018).

Climate change and how it affects Kansas may have a significant influence on the future
of fire regimes. Despite the variability of climate models, there are predicted to be more droughts
experienced in the Great Plains region across multiple models, with more severe droughts
occurring around the end of the 21st century (Cook et al., 2015; Feng et al., 2017). These drought
cycles will alter soil cover, promoting erosion and reducing plant growth which may result in a
decline in fire usage (Clark et al., 2002). Furthermore, extended cycles of drought will put stress
on Kansas waterways (Chatterjee et al., 2018).

Wildfire poses a great economic and environmental threat to many people and the
ecosystems they reside in through increased land development in fire-prone areas and the
increased intensity and damage wildfires have caused in recent years (Gorte, 2013). According to
the United States Congressional Budget Office (2022), the amount spent on fire suppression per
year is around $2.5 billion dollars, with disaster relief spending ranging up to $5 billion dollars
and rising each year. The United States Department of Agriculture (2023) released the budget for
2024 to combat increasing fire risk to the USDA as well as the Department of the Interior with
more than $4.2 billion dollars between them. The overall economic cost of wildfire in the United
States is estimated to be $71.1 billion dollars to $347.8 billion dollars per year (Thomas et al.,
2017). Wildfire poses a great economic and environmental threat to many people and the
ecosystems they reside in through increased land development in fire-prone areas and the
increased intensity and damage wildfires have caused in recent years (Gorte, 2013).

Fire Policy: Liability in the United States
Prescribed burning is a conservation and rangeland management process farmers and

ranchers have conducted at increasing intervals since the mid-1990s. Since then, prescribed
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burns have nearly surpassed wildfire burns by acreage per year. Wildfire burning by acreage
averages around 7.2 million acres per year, whereas prescribed burning equaled around 10
million acres in 2020 (Hoover & Hanson, 2022). A study looking at wildfire data globally from
1971-2013 shows both the area and number of fire days continues to increase (Jolly et al., 2015).
By 2100, it is expected that wildfire risk will be much higher for those living in rural and semi-
rural areas (Knorr et al., 2016). Although prescribed burning would not eliminate the risk of
wildfire, by reducing fuel load and woody encroachment it can reduce the danger toward people
and the environment. Looking for public support relating to public perception toward prescribed
burning appears to be limited to small regions, meaning there is a lack of a large-scale American
awareness of prescribed burning in general. One study in California indicated vulnerable
populations recognized the importance of prescribed burning when they were provided with
information to better understand how to protect themselves from smoke pollution (Rappold et al.,
2023).

Prescribed burn liability has been a significant detriment in private landowner motivation
to conduct prescribed burning (Clark et al., 2022). Some states include ways to reduce the
consequences of liability for runaway fires so long as a certain set of guidelines and requirements
are met (Clark et al., 2022). The subject of liability appears to be one of the major factors that
keep potential landowners from burning by being concerned about potential repercussions from
the unlikely event of a fire running away from their property onto another. The subject of
liability is largely dependent from state to state. In the U.S., four states have gross negligence
laws, 20 have applied simple negligence, five have applied strict liability, and 21 states have
undefined liability standards, with Kansas being one with undefined liability despite having a

large prescribed burning presence (Clark et al., 2022).
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The History of Prescribed Fire

Native Americans have been practicing deliberate burning long before the arrival of the
first Europeans (Roos et al., 2018). The Great Plains experienced many dynamic changes
following the arrival of Europeans and the introduction of horses to Native American tribes in
the region. With horses, the use of fire could spread to a greater area at a faster rate compared to
moving and settling in different regions for more time by foot. Due to the introduction of the
horse and the ability to burn more extensive landscapes, it makes it difficult to differentiate
between natural and human-caused burning from the 1700s onward (Roos et al., 2018). Most
Native American displacement in Kansas occurred before the passing of the Homestead Act and
the moving of Europeans into the region (Wilm, 2020). Europeans began to arrive in Kansas in
numbers just before the Civil War due to the passing of the Homestead Act, with a larger influx
following the war (Bradsher, 2012). Following the European settlement of Kansas, prescribed
fire became and remains a controversial land management tool due to the transition from
Indigenous to European practices. There are large gaps in the history of fire in the tallgrass
region and there are few recordings of intentional fire west of the tallgrass region, other than
news articles and accounts describing damage done by wildfire. Kansas settlers in the late 19®
century would promote fire suppression and native cultural suppression at the same time through
subversion by stating fire as going against Euro-American centric viewpoint. This viewpoint
would be used as burning was historically conducted by the Indigenous people of the region and
therefore should be feared and suppressed (Courtwright, 2011). The desire to suppress the
burning of Kansas grasslands was so extreme that the consequences of deliberate burning were
often followed with threats of lynching as late as 1940 (Courtwright, 2011).

Ranchers from Texas noticed the additional weight gain their cattle would receive when

eating grass on recently burned areas (Hoy, 1989). Farmers in the tallgrass region practiced

22



prescribed burning, however, Texas ranchers encouraged more frequent burns early in the spring
to maximize cattle weight gain (Isern, 1985). Eventually, ranchers would buy up much of the
remaining farmland in the tallgrass region following major drought in the 1880s (Wibking,
1963). Despite the changes in private ownership in the tallgrass region, prescribed fire would
remain mostly a continuous practice as the land tenure transitioned from the Native tribes to the
Europeans (Hoy, 1989; Kollmorgen & Simonett, 1965). Disagreement about the usefulness of
prescribed burning for cattle gain was disputed among ranchers as well as scientists in Kansas at
least since the 1920s (Hensel, 1923). Opposition from researchers would reach a tipping point
during the 1950s to the early 1970s, with many researchers in the tallgrass region in opposition
to prescribed burning. Despite the scientific opposition, many ranchers would continue their
burning practice during the opposition period (Hoy, 1989). Compared to the past where
researcher viewpoints toward prescribed burning were mixed, the literature today generally
views prescribed burning as having more beneficial than detrimental effects on prairie
ecosystems and an overall benefit (Towne & Craine, 2016). Regular burning would return to the
tallgrass region due to the increased woody encroachment and publication from Owensby et al.
(1973) supporting the need to burn in order to slow woody encroachment (Towne & Craine,
2016).

Ranchers in the tallgrass were resilient to the short-term narrative in the mid-1900s
against burning; the resilience and tradition prevented a sudden loss of prescribed burning and
further invasive woody encroachment. The narrative of the tallgrass burning season being limited
to the spring has been around for the past 40 years, with a growing change in mindset as more
literature comes out on year-round, or any time of year burning (Towne & Craine, 2016). More
recent practices such as patch burning and the burning of smaller plots of land around unburned

pasture have received attention in recent years but have not yet been widely implemented
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(Bruckerhoff et al., 2020; Rosen et al., 2022). Beyond the tallgrass culture, other regions in the
Great Plains would see an increase in pro-prescribed fire initiatives in recent decades.

Prescribed Burn Associations (PBA) are a grassroots movement that started in the mid-
1990s in Nebraska and quickly spread across the Great Plains with the mission to promote
prescribed burning as a land management practice (Weir et al., 2016). PBAs are often formed at
the county level and provide local burners or practitioners of prescribed burning with the means
to conduct prescribed burns safely through training programs, loaning and sharing equipment, as
well as providing the necessary manpower to conduct a prescribed burn safely (Weir et al.,
2016). Kansas has both PBAs as well as a Prescribed Fire Council. PBAs are county-wide
groups of landowners who share resources and are provided with experience and the people
required to safely conduct burns. A Prescribed Fire Council is a statewide group that promotes
fire policy across the state. The PBA movement has been largely successful and has since begun
to spread to regions at high risk for wildfire outside of the Great Plains (Weir et al., 2016). The
promotion for prescribed burning has a growing presence internationally, such as in Canada,
Australia, South Africa, and parts of Europe (Pandey et al., 2023). A common challenge most
regions face has to do with their considerations for risk.

Historically, fire was a major part of many cultures in the Americas before the arrival of
the Europeans. Although historical data is present, it is hard to accurately measure the degree of
burning conducted by people versus burns being done through natural processes before European
arrival (Leys et al., 2015). This is important to consider as Native Americans were vital in
maintaining the plains landscape of Kansas as well as demonstrating some of these practices that
would be adopted later by farmers and ranchers in the region. In the late 19th and through the
20th century, the U.S. approach to fire management was nearly a century of fire suppression

across the state and federal organizations (Higuera & Abatzoglou, 2020).
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Upon its establishment, the early forest agency in the 1890s would make fire suppression
a major component that has followed the Forest Service and wider fire policy up until recent
decades (Pyne, 1982). This early precedent set the stage for the many long-term consequences
being faced today across the United States, with Kansas being largely an outlier in the tallgrass
due to the present fire culture. As described by Carle (2002), in the beginning of the 2000s, talk
about deliberate burning within the Forest Service became more open, though there was stiff
resistance present among other members in the Forest Service at the time. Despite the nearly
century-long promotion of fire suppression, there have been some instances in isolated parts of
the nation where prescribed burning was used or recommended. Despite certain initiatives for
understory burning in the 1920s, as well as the first prescribed burn on federal land in the 1940s,
prescribed burns were greatly hampered by the Clarke- McNary Act in 1924 which promoted
further fire suppression to protect landowners as well as the forests for their timber resources
(Clar, 1959; Show & Kotok, 1924). As shown above, many of the fire suppression policies were
enacted by the federal government and were not challenged by the state or private landowners to
any great degree until recent years. From the 1960s to the 1990s, the number of acres of federal
land being burned had increased, and the costs of suppressing fire ballooned to over a billion
dollars a year (NIFC, 2004).

The U.S. Forest Service recognized the need to apply prescribed burning on wild
landscapes in the early 1970s, however, a lack of funding, being a low-priority task, and
reluctance to apply it slowed its adoption for decades (Johnson & Hale, 2002). There is an
ecological need to burn in the Great Plains due to the rapid transition for a grassland to become a
wooded area from a lack of burning. It is predicted in the tallgrass region that continual
fragmentation will accelerate the transition toward woody vegetation over the next few decades

(Ratajczak et al., 2016). Despite the paradigm shift, other ecological and environmental
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challenges made burning policy difficult to implement, such as the risk toward wildlife and the
pollution produced from smoke (United States General Accounting Office, 2003). Pro-prescribed
fire landowners across the nation, especially in Kansas, are faced with a barrier due to a lack of
protections or current legal framework in whether they are liable for damages in the rare event
that a fire may go beyond their intended area, be it on someone else's property, or a state or
federal property.
Prescribed Fire and Wildfire Risks

The main risks present in prescribed fires and wildfires, for most people, are not directly
from the fire itself, but the smoke fires produce (Cascio, 2018). Smoke from burning can be
carried a long distance. Some wildfires, depending on atmospheric conditions, intensity, and
scale, can cause smoke to travel up to thousands of miles from the source if the smoke reaches
high enough into the atmosphere (Dempsey, 2013). Although prescribed fires are not the same
scale or intensity as wildfire, smoke carried by wind can have a negative impact on people
nearby and a long distance from the fire. Children and the elderly are at particular risk to smoke-
related illness from exposure to wildfire (Liu et al., 2014). Despite literature showing how smoke
can carry health risks, the degree of harm it can cause to people is not conclusive (Thomas et al.,
2017). With smoke risks in mind, there are tools available to aid burners in minimizing smoke,
from meteorological forecasts and predictions that can be found online by the Kansas
Department of Health and the Environment (KDHE) with smoke management plans available
and smoke forecasts to minimize the spread and smokes effects on air quality (Kansas
Department of Health and the Environment, n.d.).

Wildfire is not only a dangerous phenomenon for people and ecosystems, but they can be
financially costly as well. Losses overall from wildfire destruction ranges from $63.5 to $285

billion dollars annually (Thomas et al., 2017). With approximately 97% of Kansas being private

26



property, the physical and financial risk of wildfires for landowners is high (Kansas Department
of Wildlife & Parks, 2015).
Grounded Theory

At the time of this study, there were 74 prescribed and wildfire studies in the United
States focused on peoples' perspectives toward fire, and 40% of the 74 included a social theory
(Dupéy & Smith, 2018). Only 5% of the studies used theory of planned behavior and another 5%
used protection motivation theory. The remaining 83% of studies used a different theory once or
twice. Around 7% of prescribed fire and wildfire studies used grounded theory to drive their
research process (Dupéy & Smith, 2018). Grounded theory is a systematic inductive process for
developing frameworks and theories as they emerge from data and data analysis (Birks & mills,
2011). The process provides researchers with the means to build a theory with a flexible base to
inductively interpret themes emerging from the data (Tie et al., 2019). Using the grounded theory
data collection and analysis method allowed us to build our theory through rigid data analysis
(Tie et al., 2019). Our use of grounded theory comes from the overall lack of qualitative and
comparative interview-based studies in prescribed fire in the tallgrass and mixed-grass regions of
Kansas. Grounded theory was chosen over other theories because its methodology to inductively
guide our research without preconceived ideas was favored over established theories (Turner &
Astin, 2021). Grounded theory was preferred because qualitative studies in fire literature whereas
inconsistent in the kinds of theories being used or not used at all (Dupéy & Smith, 2018).
Grounded theory is a favored methodology and method when studying in disciplines lacking in
prior literature (Turner & Austin, 2021).

The founding of grounded theory came from Glaser et al.’s (1968) publication describing
the theory’s development. Grounded theory emerged as a way through interviews to describe the

experience and process of dying and was first used in Glaser and Strausse’s publication of
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Awareness of Dying in 1965 (Glasser et al., 1968). The emergence of grounded theory as a
design was significant by providing social researchers the means to develop new theories rather
than use current theories (Birks & Mills, 2011). Grounded theory would experience eight
iterative changes following changing viewpoints in social science (Birks & Mills, 2011). These
viewpoints were methodological differences based on variability in epistemic and ontological
positionalities among researchers approaching grounded theory (Birks & Mills, 2011). Despite
these movements and differing viewpoints in using grounded theory, there is no one method
superior to another (Birks & Mills, 2011). As a result of these differences, it is important for
researchers using grounded theory to account for and describe their positions and viewpoints
with consistent reflexivity throughout the research process (Birks & Mills, 2011).

Interviews are done using various interviewing styles with varying degrees of broad to
focused questions to cover a wide range of topics in order to gain an in-depth view into
understanding participant thoughts and perspectives (Charmaz, 2012). When interviewing
participants, it is important to prioritize participants' comfort levels toward the questions being
asked, while looking for opportunities to ask follow-up questions without forcing a desired
response or discomfort (Charmaz, 2012).

Initial coding is the early selection of finding important words and phrases using, or
words verbatim from participants (Birks & Mills, 2011). Following the initial coding process,
researchers collect initial data through purposive and theoretical sampling (Birks & Mills, 2011).
This method requires researchers to analyze part of the data before moving on to the rest as part
of the iterative process until saturation is met (Birks & Mills, 2011). Memos are important in
providing an audit trail for the researchers throughout the entire research process (Birks & Mills,
2011). Memoing is used to record the researchers’ thoughts and develop their ideas in how they

come up and internalize their ideas (Charmaz, 2012). Lempert (2007) describes memoing as,
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“the methodological link, the distillation process, through which the researcher transforms data
into theory” (p.245).

Through memoing, constant comparative analysis is necessary and continuous until a
grounded theory is developed either inductively or abductive as a theory is developed from the
interpretation of the data (Birks & Mills, 2011). Theoretical sensitivity is the reflection of the
researcher's personal views and thoughts ranging from their intellectual background, familiarity
with the selected research literature, and how it is incorporated into the research process (Birks &
Mills, 2011). Once the previous steps are followed and integrated into the research process,
researchers move onto the second stage of grounded theory methods which is intermediate
coding.

Intermediate coding is met through categorizing and sub-categorizing data that were
previously more abstract from the initial coding phase (Birks & Mills, 2011). From intermediate
coding, researchers will then start to come up with a core category that is used as the foundation
for the grounded theory (Birks & Mills, 2011). Once the core category is found, researchers
begin the final stage of the iterative process through advanced coding and theoretical integration.
An important component to reaching theoretical integration is the saturation of the main coding
categories (Birks & Mills, 2011). Developing a storyline, or narrative, is an integral part in
developing a grounded theory (Birks & Mills, 2011). In generating the grounded theory “... a
study is not grounded theory if it does not reach a high level of conceptual abstraction that is
beyond the level of description” (Birks & Mills, 2011, p. 115). In addition to this, it is not
expected that the researcher can convey all the data available to them (Birks & Mills, 2011).
Variation is also encouraged with the development of a storyline; negative cases, or the inclusion

of data that does not fit the theory, helps in building a final theory (Birks & Mills, 2011). The
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inclusion of negative cases is an important component of developing a theory (Bryant &
Charmaz, 2007).

Grounded theory has been used to address qualitative studies examining the perspectives
of experts and other participants to better address and understand challenges faced in
conservation. Sharaftmandrad and Shahraki (2025) used grounded theory to better understand the
management challenges faced by 15 experts on rangeland desertification. Grounded theory was
used to better understand the risk of desertification and how sustainability approaches can
mitigate climate related challenges for rangelands. Grounded theory was selected by the
researchers to generate theory from their data due to the many variables causing desertification to
rangelands. Following the process of semi-structured interviews and increasingly complex levels
of coding, they found that the loss of vegetation, lower soil quality, and the threat and disruption
to pastoral livelihoods to be the main takeaways from their study.

Grounded theory was also used to investigate challenges from invasive woody
encroachment of pine and eucalyptus trees grown for harvesting invading small scale agricultural
operations (Braun, 2021). Grounded theory was used by Braun (2021) due to it being effective in
exploratory rural research and its ability for the researcher to better understand the participants
motivations in order to find the main causes for conflict between the forest industry and
agricultural landowners. The author found that the forest industry negatively impacted small
landowner livelihoods through increasing risk for forest fire and waste left from forestry and the
water usage from large scale tree planting. The largest impact seen however is the perception that
the forest industry is a direct sense of being threatened by the forest industry’s encroachment on

their lives.
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Chapter 3 - Methods

Research Design

This study uses a qualitative research design to provide a descriptive analysis of the
participants’ words in the interviews. A qualitative research design was chosen as published
quantitative research on prescribed burning exists, but fewer studies have examined prescribed
burning from a qualitative perspective (Bonner et al., 2021; Clark et al., 2022). It is important to
include qualitative research to address variables that cannot be easily examined from a
quantitative lens (Creswell & Poth, 2018). To aid in qualitative analysis, grounded theory was
used as part of the research design in order to develop a framework to generate a theory (Birks &
Mills, 2011). Due to the lack of prior qualitative research in prescribed fire culture, grounded
theory was chosen in favor of other social theories so the data would guide us in the
interpretative process of the interviews in a structured manner to describe a lesser-known
research area (Tie et al., 2019). We collected data through interviews and built our codes from a
basic framework to advanced codes once we reached data saturation. This method of
examination allowed us to create and verify concepts as we coded more interviews (Charmaz &
Thornberg, 2020). The data collected are the responses from conversations with the participants,
and the coding process revealed thick, rich descriptions of codes and themes via the transcribed
data. Thick descriptions provide qualitative researchers with enough information to show the
data rather than tell the reader what to make of it (Tracy, 2010).

Tallgrass Participant Recruitment and Data Collection

Data for this study was collected in two phases by two different research teams. First,

interviews with tallgrass ranchers were conducted in person in 2019 by a separate research team,

which I will refer to as the tallgrass research team. The tallgrass research team’s goal was to
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produce a video documentary to show the challenges tallgrass burners face when conducting
prescribed burns. The tallgrass research team recruited their participants with the help of county
and regional Extension staff through personal invitation. Interviews were often conducted on the
participant’s property. Tallgrass participants were included in the study if they viewed fire as an
integral part of their operation or land management strategies. Individuals who worked within a
state or federal agency, or a business, were included into the study if they had influence
regulating or interacted with fire in some kind of way (C. Baldwin, personal communication,
March 19, 2024). Study participants were provided with written consent forms before
participating in the interviews. We selected and analyzed 34 out of 45 interview transcripts for
the tallgrass portion of our study. Thirty-four were selected because they used fire in their
operation, while the eleven excluded were Extension agents or worked in other occupations
where burning was not applied as a private landowner. The interview lengths ranged from 7-60
minutes. Of the 34 interviews, the majority of individuals were aged 65 and older, with only six
reporting being under 65 years of age. Of the 34 interviews, three participants were women, with
two of them being interviewed alongside their spouse, with the third woman being interviewed
as the sole participant. Tallgrass participants were asked about the benefits and challenges of
applying prescribed burning, and what can be done to improve their ability to burn. The tallgrass
research team provided our research team, which consisted of myself, my research advisor, and
one undergraduate researcher, with their interview data, which included video and audio
transcripts of the interviews, in vivo.
Mixed-Grass Participant Recruitment and Data Collection

The second phase of data collection involved expanding data collection to pro-
prescribed-fire ranchers and others directly involved in burning in the mixed-grass prairie region.

Participants in the mixed-grass region of Kansas were recruited using purposive and snowball
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sampling. I contacted K-State Extension personnel who provided us with initial contacts who
would have connections with burners in the mixed-grass region. From the initial list of names
and contact information, potential participants were either called by phone and/or emailed. I
conducted the mixed-grass prairie interviews over the phone between January and June 2024.
Once communication was established, participants were asked whether they were land managers
who regularly applied prescribed burning in the region. As participants were recruited, snowball
sampling was used by asking participants at the end of the interview for additional contacts who
applied burning in the mixed-grass region. Due to difficulties with recruiting because of the low
number of burners in the region and challenges in contacting potential participants, the Natural
Resources Conservation Service (NRCS), Kansas Forest Service (KFS) and non-governmental
organization (NGO) key informants were later included and recruited for a larger sample size. A
total of fifteen participants were recruited, with ages ranging from 20-40 to 60+ years. Of the 15
participants, two were female. Ten of the participants managed a production operation in the
mixed-grass region. The remaining five participants resided in the mixed-grass region and
conducted or helped conduct prescribed burns, but were key informants and not land managers.
Participants were given the option of being emailed consent forms or provided verbal
consent after the interviewer read the consent form at the beginning of the interview. I did not
ask whether the mixed-grass participants were part of a PBA, however, more than half of the
participants shared they had some kind of direct involvement with their local PBAs. All the key
informants had varying degrees of involvement in supporting burners either through PBAs or on
a case-by-case basis. There were multiple instances in overlap with sampling in terms of
recruiting participants. Some participants either recommended individuals who had already been
interviewed or recommended by another burner, including one instance where a burner from the

2019 tallgrass sample was recommended. We avoided repeat interviews and interviewing people
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outside our target region. Interviewing ended on June 26™, 2024 once the 15" mixed-grass
participant interview had been conducted. At that point, I was confident that data reached

saturation, indicated by my initial understanding of the data during data collection.

BALDWIN
TALLGRASS TEAM

SULIVANT MIXED-
GRASS TEAM

Conducted and transcribed tallgrass
interviews Interviews were conducted from

January to June

Figure 3.1 Research Timeline

Key informants were recruited to make up for the low sample size available for burners
in the mixed-grass region of Kansas. The benefit of including experts from state, federal, and
private organizations is that they shared their own challenges in promoting prescribed burning,
while echoing similar concerns ranchers and other land managers face. Key informants also
provided some comments that counter perspectives of ranchers and land managers, and those
difference in data add to data richness. Although key informants may not accurately represent or

depict the viewpoints of the group they may assist, they do provide a great deal of context when
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time or when recruiting participants is limited (Marshall, 1996). Table 3.2 describes the key

informants we interviewed in the mixed-grass region.

Table 3. 1 Key Informant Backgrounds

No. of
Expertise Description interviews

Nongovernmental experts involved in assisting and promoting
Nongovernmental prescribed fire: Pheasants Forever, Prescribed Burn

organization Association Officer, Kansas Grazing Land Coalition 3
State agency Kansas Department of Wildlife & Parks 1
Federal agency Natural Resources Conservation Service 2
Contractor Private contractor planning and assisting prescribed burns 1

The mixed-grass interviews lasted between 25 minutes to 60 minutes. These interviews were
semi-structured, and I used an interview guide that I had minimally modified from the interview
questions provided and used by the tallgrass team. Some questions were modified to increase the
clarity of the questions being asked. In the opening of the interview, I altered the questions for
the personal perceptions toward prescribed fire section with open ended questions regarding
participant operation, location, acreage and other basic questions before asking more in-depth
questions. If participants were brief with their questions, I would ask the question either phrased
somewhat differently or follow up with their response to have more context to their initial
response when appropriate. Interview questions were a mix of both open and closed-ended and
covered topics of personal perceptions toward prescribed fire, community perceptions toward
prescribed fire, economics, experience toward prescribed fire, information acquisition, and
demographics at the end of the interview. The interview guide for the tallgrass study can be
viewed in Appendix C, and the interview guide for the mixed-grass study can be viewed in
Appendix D. Both phases of the study were approved by the Kansas State University

Institutional Review Board (IRB) before the interviews were conducted. The IRB form for the
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tallgrass portion is 11165 (see Appendix A), while the mixed-grass form is 10952 (see Appendix

B).

Ethical Considerations

The consideration for ethics is important in this study because risk and emotionally
distressing topics could come up during the interviews. The interviews conducted in the tallgrass
had participants bring up subjects such as people who have heard of or know someone who may
have died by a wildfire or prescribed fire. Other difficult subjects that came up were liability or
potential legal disputes landowners may have with neighbors. In order to minimize harm and
provide confidentiality and anonymity for participants, the data is protected using password-
protected laptops and cloud services. I provided participants with the option to sign a consent-to-
interview sheet or to indicate verbal consent for being recorded and interviewed, or both. The
mixed-grass participants did not mention stories of deadly incidents like in the tallgrass region,
however, there were some instances discussing legal subjects. Uncomfortable topics were not
anticipated for the study, however, the head interviewer reassured participants that they did not
have to expand on any potentially uncomfortable or harmful dialogue.

Researcher Roles
Lead Researcher

As the lead researcher, I, along with my advisor, led the coding portion for both the
tallgrass and mixed-grass participant groups in drafting questions that guided our memoing and
theme development. The tallgrass participant group interviews, question design, and
transcriptions were done by a separate team in 2019, however, my advisor and I would conduct
the memoing and coding ourselves, along with an assistant undergraduate coder. The mixed-
grass primary data research would follow the same interview question design. I made minor

changes to some questions so that they would be more easily understood by the participant while
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keeping the question idea the same. I reached out to researchers in the tallgrass and mixed-grass
region who could provide me with contact information of pro-fire burners and later pro-fire key
informants to interview. I called and emailed prospective participants and either provided them
with consent forms or would ask for their verbal consent before and at the beginning of the
interview after reading to them their privacy and any risks associated with the study. I conducted
and recorded all the interviews for the mixed-grass group. After all the interviews had been
conducted, I went back to the transcription software, Otter.ai and went through multiple rounds
of listening over the recordings, making corrections to the transcriptions. Once transcriptions
were corrected, my advisor, the undergraduate assistant coder, and I conducted the memoing and
then the coding at the same time.
Coding Advisor

My advisor helped to lead the coding process due to their years of experience coding and
advising social science research. They helped to thoroughly scrutinize our codes and memos to
minimize bias and to allow data to emerge as we became more familiar with the transcripts,
eventually developing our themes into the overarching findings of the study.
Assistant Coders

Assistant coders (one undergraduate for the tallgrass data, and a graduate researcher for
the mixed-grass data) memoed, coded, and assisted in the development of codes into eventual
themes in the study. They familiarized themselves with the fire literature, coding process, and
helped synthase the memos into themes. One of the two assistant coders also helped to include
pseudonyms for the participants in the tallgrass.

Data Analysis

All participant names were changed to pseudonyms to preserve their confidentiality. We

used grounded theory to analyze the data, which required constant comparative analysis of the
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data and results to establish a coherent and reliable qualitative study (Birks & Mills, 2011). We
established validity by having a team of three: a graduate researcher, a professor, and an
undergraduate student, who were all familiar with fire literature, to accurately code the
transcribed interviews. We developed an inductive coding scheme for the first phase of our
investigation (tallgrass participant interviews) based on our understanding and observations
made around prescribed burning. These codes were iteratively revised as transcripts were read,
coded, and reflected in three to four-week intervals to compare codes and develop major themes.
For the second phase of the investigation (mixed-grass participant interviews), the same data
analysis process was used. Reliability was established through the iterative process of checking
and cross-checking codes throughout the analysis. Each coder would crosscheck each other's
codes for consistency at every meeting. Any disagreements coders had throughout the coding
process were resolved once an agreement between all three coders was met. This process helped
to minimize bias from any individual and provide constructive dialogue to support decisions
made in rich descriptions of codes (Birks & Mills, 2011). We compared results from similar fire-
related studies to compare findings for consistency in the themes that emerged (Birks & Mills,
2011)..

Grounded theory researchers typically develop a theory as follows: Initial coding and
data categorization, data generation or collection and analysis, the writing of memos, theoretical
sampling, continuous comparative analysis, theoretical sensitivity, intermediate coding, core
category identification, and finally, advanced coding and theory integration (Birks & Mills,
2011). Figure 3.1 provides a broad outline of the grounded theory process. As information is
acquired and patterns in data emerge, researchers eventually have the information necessary to

develop a theory reflective of their findings.
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Figure 3.2 Grounded Theory Process (Birks & Mills, 2011).
Tallgrass

Interviews in the tallgrass region were video recorded by the tallgrass research team and
later audio transcribed using Transcription Star. We analyzed the transcribed interviews using
NVivo 14 software. Our research team, including the lead researcher, first coded the same 7
interviews to develop an initial codebook. Once we had our initial codebook developed, the three
of us met to compare our initial findings and come to an agreement where we all overlapped. By
the end of this meeting, we had an initial codebook that would continue to be refined each
meeting for consistency. Then, we split up the coding responsibilities, each examining 17 total
interviews in order for all code members to finish coding in a reasonable time. Throughout the
iterative memoing and coding process, frequent meetings were conducted to make changes to the

research questions, refine codes, and later generate themes from the codes. Code frequency
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comparisons were done throughout the process for consistency between the researchers. Once
finished, each researcher's codes would be compiled to finalize the themes for the results section.

Mixed-Grass

The mixed-grass set of interviews followed the same coding process as the tallgrass
interviews. All 15 mixed-grass interviews were recorded by phone using Otter.ai and Zoom and
were then transcribed using Otter.ai. Once all interviews had been conducted, the interviewer
reviewed the initial transcripts while listening to the audio recording to make corrections from
the Otter.ai software. Using NVivo 14 software, the transcripts were first memoed by all three
coders, following the same process as the tallgrass analysis process before moving onto the
initial coding phase. An initial codebook was developed between each of the three researchers
until a second shared iteration of the codebook was agreed upon. An initial codebook was made
using memos to provide a foundation for initial proposed codes. Two of the three mixed-grass
coders also coded the tallgrass interviews; we acknowledged that findings and themes from the
tallgrass interviews would influence our data analysis of the mixed-grass interviews. Interviews
were first coded in sets of three to four until reaching 15 coded interviews. Codes would be
added, removed, and adjusted depending on the data that emerged as more interviews were
coded. To remain consistent, if code changes were made, previously coded interviews were
reviewed to add or make changes agreed upon by the team. Once we met to discuss consistency
between the codes and the frequency of codes, the final set of 8 interviews were coded. Coders
met over multiple meetings after coding to establish the codes into advanced codes and finally,
overall themes which emerged from the data.

Table 2. 2: Tallgrass Participant Age & Percentage Income from Ranching

Code Name Age Gender % Income
from

Ranching
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Aaron &
Leslie
Adam
Andrew
Anthony
Arthur
Benjamin
Charles
Daniel
David
Elijah
Evan
Garrett
George

Henry
lan & Silas
Jake
James
Jesse
Joel
Julian
Linda &
Kent
Louis
Luke

Mark
Mary
Mason
Myles
Nathan
Robert

Samuel

40-60

60+
60+
60+
60+
60+
40-60
40-60
60+
60+
60+
60+
60+

60+

60+, 20-40
40-60

60+

60+

60+

60+

60+

60+
60+

60+
60+
60+
60+
40-60
40-60
60+

S EEEEEEEEEEEEEKE

76-100

76-100
76-100
0-25
76-100
76-100
76-100
76-100
76-100
76-100
76-100
76-100
Not
collected
76-100
76-100
51-75
25-50
76-100
76-100
0-25
76-100

76-100
Not
collected
0-25
76-100
51-75
76-100
76-100
76-100
51-75
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Scott Not Not

collected collected
Susan 60+ 51-75
Will 60+ 76-100
Wyatt 40-60 76-100

Table 2. 3: Mixed-Grass Participant Age & Percentage Income from Ranching

Code Name Age % Income from Producer or Key
Ranching Informant

Alexander 60+ 51-75 Producer
Andrew 40-60 0-25 Producer
Benjamin 60+ 26-50 Producer
Christopher 60+ 51-75 Producer
David 60+ 0-25 Key Informant
Evelyn 40-60 0-25 Key Informant
James 60+ 51-75 Producer
Jonathan 20-40 0-25 Key Informant
Kevin 40-60 51-75 Producer

Liam 40-60 0-25 Producer
Matthew 40-60 0-25 Key Informant
Nicholas 60+ 26-50 Key Informant
Ryan 60+ 76-100 Key Informant
Sophia 20-40 0-25 Key Informant
Thomas 40-60 0-25 Producer

Reflexivity Statements
Lead Researcher

I acknowledge that the perceptions toward my research have changed as I have conducted
interviews and listened to the stories of these producers. As someone who did not come from

agriculture and grew up with a nature-oriented mindset, I view and still hold the belief that the
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future of humanity and agriculture will not be sustained on a profit-driven motive and mindset. |
have, however, seen that there are a great deal of producers who care and will put the future of
the environment, their children, and grandchildren ahead of profitability. However, there were
still many who did not seem to care about the consequences of their actions outside of the
immediate profitability from their land management decisions. In order to build trust as part of
the outgroup, I openly discussed our project goals, and my personal goals for fire research, and
openly encouraged participants to ask questions before beginning the interview process. I am
also aware of the potential barriers that may have occurred due to the age gap I have with the
people I interviewed. I do not believe it was apparent as I interviewed the participants by phone,
but it is possible assumptions were made that I am a young researcher at K-State. In addition to
this, my epistemic and ontological points of view reflect those of other post-structuralists. I do
not believe there is one finite and reducible answer to the questions we ask as researchers and
therefore should be open to multiple interpretations of questions being answered. My goal for
this research is not to arrive at a particular conclusion or desired answer, but to share a
perspective and open a dialogue for an area I feel is both interesting, overlooked, and needs more
attention to address the limitations people face when applying prescribed burning.
Coding Advisor

I am an assistant professor who has studied Flint Hills ranchers and Kansas farmers in
other contexts related to natural resource management. Entering into this research and coding
process, I acknowledge that I am pro-prescribed fire in the Flint Hills, and I am aware of some of
the benefits of prescribed fire. I am particularly interested in the natural resources benefits of
prescribed fire, and I am motivated to continue learning about fire and its landscape benefits. |
am also aware of the pre-European, historical use of fire in the Flint Hills, which is a lens

through which I viewed the data. I am not as aware of fire use in drier areas of the state, and |
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have heard of the fear of wildfires and overall risks in drier areas of the state. I have respect for
the ranching community and lifestyle, and I also recognize ranching and production as a business
to maintain. I entered into this project with curiosity and a desire to learn more about people’s
stories related to prescribed fire. I guided the research and coding process, while encouraging all
coders to discuss their differences of opinion and pushing them to challenge my own opinions.
Assistant Undergraduate Coder 1 (helped with Tallgrass interview coding)

As someone who has been around production agriculture my entire life, I’m interested in
opportunities and research that support this industry. I’ve also planned and taken part in
prescribed burns, which has influenced my perceptions of the practice and its purpose in a
tallgrass prairie ecosystem. My experiences living in a rural community also play a role in how |
perceive data concerning similar agrarian populations.

Assistant Graduate Coder 2 (helped with mixed-grass interview coding)

I come from an agriculture background primarily in Central Kansas. My background in
agricultural communications and personal experiences may influence this research. I have
personally never participated in prescribed burning but have witnessed it from an outside point of
view. I have talked with farmers about why they burn as well as have experienced the smoke and
affects from prescribed burning. Along with prescribed burning I have also witnessed wildfires
that were not planned and have caused a large amount of destruction. In central Kansas where I
am from weather plays a large role in when farmers and producers tend to operate. Drought is
one of the largest concerns pertaining to weather. With my vast background I have made a effort

to be as open minded as possible.
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Chapter 4 - Findings and Discussion

The purpose of this study was to explore fire culture and the use of fire as a landscape
management tool among prescribed fire proponents in two distinctly different ecoregions in
Kansas. Using the tallgrass ecoregion and the mixed-grass ecoregion of Kansas, we explored
how and why burners in two ecologically distinct regions had similar or differing perspectives on
their application of prescribed fire. Information in this findings and discussion chapter was
organized according to the research questions:

1. What are tallgrass pro-prescribed fire ranchers’ perceptions toward prescribed
burning?

2. What are the mixed-grass pro-prescribed fire ranchers and key informants’ perceptions
toward prescribed burning?

3. Research objective: Describe the similarities and differences between Flint Hills pro-
prescribed fire participants’ perceptions of prescribed fire and mixed-grass pro-prescribed fire

participants’ perceptions of prescribed fire.

RQ 1: What are tallgrass pro-prescribed fire ranchers’ perceptions toward
prescribed burning?

Summary

The themes uncovered from the tallgrass pro-fire ranchers were: their pragmatic use of
prescribed fire, long-term cultural use of prescribed fire, experiential influences for using
prescribed fire, and balancing risk using prescribed fire. Most tallgrass participants felt strongly
about a “fire culture” being present in their region and considered fire an important component to
their ranching practices. They recognized the importance of prescribed fire for its practical usage

economically, for both cattle weight gain and as a low-cost tool in reducing woody invasive

45



species encroachment. Their experiences growing up or being taught to conduct prescribed burns
by family or their neighbors were very influential to most tallgrass participants. Their upbringing
and experiences influence the ways in which they balance risk when applying prescribed fire.
They expressed concerns for liability, safety, and climatic conditions influence how and when to
conduct a prescribed burn.

Tallgrass Theme 1: Pragmatic Use of Prescribed Fire

Tallgrass burners were pragmatic in their motivations for using prescribed fire on the
landscape. Participants’ pragmatic usage of and benefits from prescribed burning were
controlling invasive species encroachment, especially woody species; profitability and better
weight gain on cattle; lower overhead maintenance cost; and a lack of adequate and cost-
effective substitutes to prescribed fire.

The most common goal for fire application was to control invasive species, particularly
woody plant species. Lenda and Kent, quoted below, share the consequences of not applying
prescribed fire to cut back woody species populations.

Well, burning is so important because if you don't burn you get these essentially pileups

of tinder that's just laying out there ready to begin a massive fire. We have more trees

here than ever at any time in history. And when these fires get started in the grass and
have wild winds that we sometimes have they blow into the trees and spread from there.

That's how they get into housing developments and so forth like the big fires that we see

in California on the West Coast. I think people don't think that could happen here. But the

reality is it very much could happen here. So by prescribed burning we’re cleaning up
large areas in a very safe manner and preventing the possibility of disastrous fires that

could occur.
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Some tallgrass participants described how the existence of grassland ecosystems is
dependent on regular fire intervals. Nathan recognized ecological succession toward woody tree
species taking place over time from the lack of regular prescribed burning:

We use prescribed fire because we want to keep our grasslands, grasslands, that's the

number one reason. There are so many different species that are creeping in on this

eastern red cedar, dogwood and things like that. If we don't burn every so often, they are
going to come in and invade and turn our grassland into the forest over a certain period of
years. Well, the impacts on the ecosystem are number one, we’re maintaining the
ecosystem more than anything and where the ecosystem has kind of gone to a brushy
area.

Participants were asked what they thought would be the economic consequences of losing
the ability to burn for their operation. Robert, quoted below, describes both the economic and
environmental harm caused if the use of prescribed fire was stopped or no longer permitted.

From an economic standpoint if I lost the use of prescribed fire, the financial income

would go away. If I can't burn, I can't charge as much for putting cattle on that grass

because the grass isn't good. The grass is going to get overtaken by foreign species,

which means I can't stock it as heavy as [ want to. And if it's full of trees unless you’re a

deer hunter the land values are going to go down. So it's worth a lot to me to keep the

prairie, a prairie, not a jungle.

Without prescribed fire, the cost of maintaining their land would be much higher. A
number of burners such as Wyatt, quoted below, described the negative outcomes of not using
prescribed fire to both the profitability of their operation and impact on wildlife.

We know that historically it's been proven poorer animal performance [weight gain] on

unburned pastures. You’d have increased cost as far as brush control, having to utilize
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only chemical methods or mechanical methods which would both be expensive. And both

expensive and sometimes not knowing all the expenses that play into some of that. So I

just think the economic impact could become much greater than we could just figure.

Here if we took more time on the back of an envelope, it wouldn't take long to add up to a

large amount. I think that the biggest impact would be things that we couldn't tie a dollar

amount to. You know, the loss of grass and other plant species that depend on that fire to
continue to thrive animal species that wildlife that depend on those open areas for them to
do their best, I think those are things that it's just hard to put a number to and I wouldn't
want to put a number to and they’re some of the most valuable things we'd lose.

Charles, quoted below, provides a dollar amount estimate to the maintenance of invasive
species such as Sericea lespedeza if chemical control was the only tool available: “The second
impact would be the cost of the pesticide, herbicide and mechanical removal of trees and
undesired species out there. Sericea lespedeza can cost up to $25 or $30 per acre to control on an
annual basis.”

In addition, Charles provides an estimate for profit lost per head of cattle if their ability to
burn was lost: “the economic impact of not being able to use fire if cattle are gaining at 100
pounds and you're short two-tenths of a pound at a dollar a pound that’s $20 a head at the end of
the summer.”

Some burners have attempted to use substitutes to fire when prescribed fire is not
feasible. Mary, quoted below, shares their experience attempting to use alternative methods such
as mowing.

I don't believe there are substitutes for prescribed fire. And I actually proved it to myself

one year in trying to mow one area because I didn't get the kind of fire I wanted, and I

wanted to see if it would be the same. So in a certain area, part of it was burned and part
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of it was mowed and they don't graze at the same. And the vegetative response isn't the

same and therefore your ability to control woody species isn’t the same. Oh, they grazed

where it was burned and they didn't graze where it was mowed. And so you had no
impact on the mowed area.

Nathan, quoted below, also describes the reasons why substitutes are not practical and
economically viable.

Where we are in the Flint Hills, we have the option of we can spray but that's very

expensive. Only a temporary fix and it's also not a very environmentally friendly fix

because it not only destroys the woody species, it takes all the forbs and what have you
with it, it makes it kind of a monoculture so that wildlife suffers from that. Mechanically
it's terribly expensive and to even get where we want to go with a mechanical means,
whether it's mowing, clipping there what have you. It's very time-consuming and just it’s
dangerous in places where we need to get this done.

In contrast, a minority of our tallgrass participants have seen the viability of some
substitutes to fire. When asked if there were any acceptable substitutes to prescribed fire, Daniel,
quoted below, describes the usability of chemical spraying, however, this still doesn’t overcome
the cost compared to prescribed fire:

I guess the first one I think of is chemical application. We can get rid of these brushy

species without fire. There is no doubt about it. It comes with a higher out-of-pocket cost

by applying that chemical. And I think it also comes with bit of a cost to some of the
other needed forbs and species, plant species that we may accidentally stunt or kill by

using chemical application.
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Another possible alternative to fire is using more intensive grazing strategies and
multispecies grazing. Only a few producers mentioned alternative methods to fire, such as
Daniel, quoted below.

...it’d be managed intensive grazing that gets rid of that cover at the right time... so that's

an option that we haven't used at least here for 130 or 140 years. This place used to have

quite a few sheep and so I know that they would have help to control that if we had that

many trees. But that's one other option is through grazing and that's a very natural and a

very good way to do it. It does require quite a bit of management too though. So there

are substitutes probably none as organic or as easy as what prescribed fire can be though.

Although the “pragmatic use of prescribed fire” theme encompasses different reasons for
why participants apply prescribed fire, what is similar is in their thought-out justification and
understanding for why applying prescribed fire is necessary. Prescribed fire addresses a practical
role in tallgrass land manager practices because of the cost effectiveness of prescribed fire, and
the general effectiveness of prescribed fire, especially compared to its substitutes (mechanical,
chemical, or intensive grazing controls). The price per acre of burning, especially when scaled
up, is recognized by participants as very efficient compared to alternatives, such as chemical and
mechanical removal, which may be used in conjunction with fire or as needed. Most of the
participants in the tallgrass have personally seen the positive outcome prescribed fire has on their
land when it comes to both productivity and in the removal of invasive species. Participants
believed that without prescribed fire, their ability to remain profitable in their operation would be
either difficult or impossible.

Tallgrass Theme 2: Long-term Cultural Use of Prescribed Fire
The tallgrass region, particularly the Flint Hills in Kansas, has a long history of

prescribed fire as well as a long-standing legacy that burners in the region take pride in. Fire
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culture is not specifically defined in the literature. For the purposes of data analysis, we defined
culture as long-term, multi-generational traditions passed on from family members to the next
generation and to the surrounding community. During interviews, burners in the tallgrass told
stories about their childhood and ancestors, their cultural perspective compared to non-ranchers
in the region, and the historical pre-European use of prescribed fire in the tallgrass.

Many tallgrass participants come from multiple generations of burners. Robert, shared
his family’s multi-generational practice of prescribed burning in the region.

My great-great-grandfather settled about five miles east of where we are in the mid

1880s, and he started using prescribed fire then. And it's just come down one generation

to the other. My 19-year-old son is actually in on it now too. So we got six generations of
pyromaniacs in the family.

Julian, like other long-time residents of the tallgrass, first learned to conduct burns when
they were a child on their family operations: “...it started when I was a little kid because I've
always been around pasture burning and some of that you just kind of pick up through osmosis.”

Julian went on to compare tallgrass practices toward fire to that of other parts of Kansas,
such as the mixed-grass region and the recognition that burning practices are starting to emerge
in that region. Julian viewed north central Kansas practices through the lens of multi-
generational, pro-prescribed fire culture:

And I could add some context to that it's different in different parts of Kansas. My wife

grew up in North Central Kansas, which at one time that was all prairie. They were a mix

between tallgrass and medium grass prairie on a transition between tallgrass and the

medium tallgrass prairie. But for whatever reason there is more farming up there. And
for whatever reason, the farmers and ranchers up there did not burn. My father-in-law to

my knowledge never burned a pasture, nor did his neighbors and their pastures were in
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bad shape. I remember the first time I visited up there when I met my wife and I thought

what is going on here. These pastures are not at great shape. They didn't burn that led to

overgrazing. Just in the last 10 years up there in North Central Kansas they have kind of
learned that it makes sense to periodically burn.

Evidence of shared stories and shared wisdom were a common thread within the “long-
term cultural use of prescribed fire” theme. Seemingly as part of the culture of burning in the
tallgrass, many burners describe fire and weather with anthropomorphized words and phrasing.
Julian, quoted below, shared some wisdom from another burner about the challenges of
conducting burns.

An old-timer that was a neighbor of ours at Matfield Green said that one of the laws of

the universe is that when you — immediately when you throw a match to start a pasture on

fire that the wind will increase in speed and change in direction. And as crazy as that
sounds, that has happened to us on a number of occasions. So you have to plan for the
surprises, for shifts and when increased wind volume up.

Another anthropomorphic point of view, shared by Evan, quoted below, describes the
need to see fire as more friend than foe. This perspective seems to determine the extent to which
a person is comfortable or willing to use fire, and sheds additional light into pro-prescribed fire
users’ comfort level with fire due to being raised with the practice:

I see myself as part of that tradition. I have a lot of people come and ask me to help burn,

they’re new landowners or things like that. One of the things that I see with people with

fire is fire works for us and we have to look at it as our friend. And I see a lot of people
who look at fire as an enemy or something to be scared of. And I’m not saying you

shouldn’t worry about it or be scared of it, but if you — when you start looking at it as
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your enemy, you start putting it out too soon, you don’t let it go through the — go into the

brush and go through the brush, or you don’t let it go to the fence line.

Although the fire culture is well established in the tallgrass, some such as Daniel quoted
below contrasts his science-focused perspective with burners who are very focused on culture for
how they apply fire:

But there is a lot of history, there is a lot of tradition about burning. It’s always been

interesting to me to watch the psychology of those who do or don't burn and annually

burn verses one in two or three years. And it's, I laugh, it's almost like a religion to some
people. Burning is a very, very deep tradition amongst those who use it and it's not

something that they take very lightly, which is kind of interesting when something that's I

look at as a scientific way or a natural way that we can actually manage our pastures,

others look at it almost as an art form that has to be done this way, so it’s always
interesting.

Daniel continues by comparing some of the pros and cons to a cultural, traditional
mindset in applying prescribed burning. Daniel’s perspective shows that within a community that
agrees on a particular norm, such as prescribed fire, people will commit to these norms on
different levels.

...traditions are very healthy but sometimes I think we have some landowners and some

users that may burn every year on this exact date or this time period not because that's

what the ecology and the grass and everything else is telling us to do, but because that's
the way dad and granddad did it. Yeabh, it’s not always the healthiest way of making
those decisions but it’s not — you can’t argue that it is a tradition. I think a positive one

and it's one that we continue to be part of. We just make sure that we use all the
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knowledge that we have and all the research tells us exactly how to use that tradition and

not abuse it.

The Long-term Cultural Use of Prescribed Fire is a theme exclusive to active burner
participants in the tallgrass. Burners’ viewpoints toward whether the rest of the community
understands or accepts fire in the tallgrass were split. Some burners such as Scott, quoted below,
described how they believe most tallgrass residents at least accept fire as a regular practice that
isn’t detrimental to their livelithood. This demonstrates that although prescribed fire is generally
accepted within the rancher culture of the tallgrass, it may take time for outsiders of the region to
accept or begin to understand why burning is done.

Anybody who is living in the Flint Hills very long has been introduced to prescribed

burns. And I've known people who were here the first year or two that were really

intrigued with it. And after they’ve been here a while it’s just the fact of life and the
spring in the year the Flint Hills are going to burn.

Others, such as Julian, quoted below, tend to believe those who either don’t accept or
understand why prescribed burning is done are typically those from urban areas: “what's hard to
understand is why non-rural people will not trust or believe people that are managing agricultural
land to know what the right thing to do is to maintain the health of prairie grasses.”

Daniel, quoted below, shows how providing demonstrations and educating people
unfamiliar with prescribed burning is an effective method to increase acceptance or positive
attitude toward continuous and traditional burning practices in the region. This positive attitude
helps keep the culture expanding, preventing it from fading or for outsiders to have a negative
attitude toward it.

We've had a few groups from Wichita, one from the capital in Topeka, some elected

officials down and we actually light a fire as part of that tour and we show people how
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we do it and we tell people why we do it. And once we do, they’re like, well, that makes

all of the sense in the world. I just thought you guys were pyromaniacs and like to see

big flames and then we’re trying to pollute our air. And once they hear the story hey, we
cut use of chemical application and this is one of the more natural things that anybody
could do. And you know it's a way that we can benefit the land and hopefully keep these

Flint Hills from turning into a big cedar tree landscape. Then they get it and that

becomes a fairly easy decision and a fairly easy explanation. But when that smoke plume

comes over at Kansas City or Wichita and no one is there to say what happened and why,
then it gets a little more difficult to explain after the fact.

In terms of tallgrass participants’ knowledge of history, most burners knew some context
of a burning history prior to their lifespan but their reference to burning history varied greatly in
terms of time span. Some mentioned the burning history dating back a few generations, while
others mentioned early European settlement, the Native Americans who burned in the region, or
a longer history that predates humans in North America. The most common references for fire
history in general were an awareness that Native Americans conducted burns and that burning
has been done for at least the past century. For some, the history of the prairie landscape, Native
American culture, or their participation and family history with fire are important motivations for
using fire today. Myles, quoted below, provides a summary of the history of fire in the Great
Plains.

...fire has been a part of the ecology of the Tallgrass Prairie for millenniums, ten

thousand years and the original fires were natural or brought by the original native

populations who lived here. What I’'m told, not being warned, but being told that the
natives were able to bring by using a judicious use of fire they could protect their

homestead where the village was from wild fires which were a huge issue in that days but

55



they also were able by burning certain areas maybe between tributaries they could get

their hunting prospects the buffalo or bison to come to them as opposed to having to

travel all over to get to the bison. So they would literally lay fire out just as we did,

maybe not in the same schedule and of course couldn’t put it out like we did.

Over the years, the tallgrass region has not experienced many laws enforcing how
prescribed fire is conducted due to their self-regulating tradition. Because of this, fire regulations
for most counties in the tallgrass are minimal. For most burners, sticking to regulations involves
no more than calling the sheriff’s office to notify them that they will be conducting a burn.
Dispatch can make recommendations for whether the burn should or should not be conducted
based on the weather conditions of the day. Nathan, quoted below shared how their county
regulates prescribed burns.

It’s generally on a county by county basis. Before we burn here in Wabaunsee County, I

have to call into the Sheriff’s office to give my permit number and let them know where

I'm going to be burning, how long it will take. There is also some state regulations

stating I need to notify people that are within so many feet of where the fire will be.

There is voluntary things that we do as far as looking at the smoke management plan to

see where our smoke is going to go. And we also have to obey the local laws if there is a

burn ban, we won’t be burning. If I self regulate what I consider is we do consider where

our smoke is going to go.

Many participants in the tallgrass felt the lack of regulatory oversight is beneficial as
tallgrass burners have been largely self-sufficient in their self-regulatory practices. Jesse, quoted
below, describes how future regulation is likely inevitable, but would like to see cooperation

between agriculturalists and lawmakers.
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...ranching is something that people are very proud of when they do it. We just don’t
want total government interference in it. And I understand there has to be some
regulations put on and sometimes maybe the people that make the regulations aren’t as in
touch with what we’re trying to do as we are. But as long as everybody kind of gets on
the same page and talks about it and tries to work out the differences so that it’ll work for
those people of us who are involved in agriculture. And we know there’s going to be
change. I mean, that’s always happened and there’s going to be more of it. We just hope
that everybody can work together when the change is made.

Most burners in the tallgrass see themselves as being part of and a continuation of a long-
held tradition of fire. This is often a point of pride as they take their stewardship seriously,
especially compared to most other places where prescribed fire has only recently been
reintroduced. Most of this study’s tallgrass participants grew up in the tallgrass region and were
taught how to burn with their parents, grandparents, friends, and neighbors from a young age,
reinforcing their connection to the land and the practice that has helped to maintain the tallgrass
prairie ecosystem. The tallgrass burning tradition has also led to minimal regulation and
oversight, as burners tend to be self-regulating out of experience, or out of a sense of
accountability for failure without the need for the state to enforce how burns should be
conducted and regulated.

Tallgrass Theme 3: Experiential Influences for Using Prescribed Fire

Burner participants shared their direct experiences in learning how to conduct prescribed
burns, or their learning through the storytelling of others. Experiences that burners had in
learning to conduct and utilize prescribed fire depends on a variety of factors. Some burner
participants grew up using prescribed fire, while others grew up in a family who didn’t burn and

would adopt burning as a regular part of their management strategies when they took over the
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operation. Others, such as people who moved to the tallgrass later in life, would learn about the
benefits and how to use prescribed fire mostly from their neighbors. Participants mentioned
resources provided by Extension services and other organizations that help inform them as they
continue to learn and refine their application of fire. Experience is an important theme to
consider because it affects participants’ cultural narrative for how they view fire, how it should
be used, and their risk assessment of prescribed fire.

Julian, quoted below, describes the knowledge he has gained from experience in

recognizing the economic benefits of prescribed fire. “But I learned early in life that you

get better gains on cattle and that if you don't burn every so often, your pastures get taken
over by invasive species and cedar trees”.

Learning by conducting prescribed fire for years is important in ensuring burns are done
professionally. Some burners have their own criteria for how they self-regulate and consider the
risks of burning under certain conditions. Jesse, quoted below, describes how, with experience,
they have become somewhat more cautious and selective in finding ideal days to burn.

I didn't self-regulate as much as I do as an older person. Because younger, you were just

more invincible, and you get a little older, maybe a little wiser and say, maybe the wind

today isn't in my favor. Maybe it's a little too dry. Maybe I shouldn't be doing this today
where at one time we would have just gone out and done it anyway.

A valuable resource to many tallgrass burners has been their much older burning peers.
These older individuals provide practical knowledge, and often times it is the oldest individual in
the group who leads a burn. Wyatt, quoted below provides an example of this:

... typically culturally usually the most senior person there in age is who makes many of

the decisions on. Is it safe to burn? Is it right to burn? How are we going to do it? Trying

to take advantage of that experience and always remember one year where a neighbor
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who was getting all those questions, he said, do I look like the old guy? And he looked

around to say yes, I guess I am now. And so you know even that you see some changes

over time that many of the folks that he had sought their advice on when to do the fire or
how to do it were now gone and we’re relying on his expertise.

Learning from the mistakes of others can provide valuable lessons to burners who help
with other people's burns, as Andrew, quoted below, describes.

Mostly, I learned prescribed burns from trial and error probably. Originally we started

with a five gallon bucket and a burlap sack. So the burns were very small and I kind of

evolved into like a lot of people do and then from watching other people. Primarily you
learn more from somebody’s mistakes sometimes you do and what they actually maybe

did right that as a memory you don’t forget.

For many participants, they find receiving information from various organizations to be
useful; however, most participants like Arthur receive most useful information from their
neighbors.

The way we find out about new fire equipment or new fire regimes is mostly through the

organizations that we’ve talked about, KGLC or, or the NRCS sometimes the Kansas

Livestock Association might have some, some information or just from the neighbors, a

lot of stuff I find out just by talking to the neighbors in the cafe or you seeing them on the

road. So you know there’s kind of a variety of ways but I’d say the neighbors probably
the number one.

There are many educational resources available for burners to learn about new
information and methods around prescribed fire. Nathan, quoted below shared the resources that

have been most useful for them.
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Probably the Kansas State Forest Service. They have been a great help. They put out
publications, other stuff through social media, work with fire training. And then there are
several other grazing coalitions or what have you, grassroots organizations that work to
keep us informed on different ideas on how to conduct prescribed burns.

Jesse, quoted below, mentions how technological advancement in having modern and
better equipment has greatly helped burning experiences and the ability to conduct burns safely
and effectively.

... the modernization of it is fabulous when you look at what we used to do when it was

basically a match and a gunny sack and a rake to all of the fire equipment that your

townships now have that all of the ranchers on, all of them have some type of firefighting
equipment of their own. And some of the guys have built some very substantial
firefighting equipment in their trucks and their spray systems. So it's just like anything
else that agriculture has seen, we've moved from a horse and a plow to today, and we've
just moved that way in the burning system too. It’s just there's a lot more protection
today with the equipment and we ever had 50 years ago when we done this.

Burners were asked what kind of information would be most useful to them for learning
more about prescribed fire. For most burners, having more advanced weather resources would be
valuable for planning prescribed burns. Charles, shared why better weather data would be
useful.

...more in-depth information from the weather service on estimated winds that there were

wind changes that day beyond that I'm not sure where any outside entity would have

much impact on our decisions that day. I would say that I would receive that information
best on a text or on through your cell phone or through email. If we receive something

that morning, alerting us to the fact is especially during the first two, three weeks of April
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wind most of our fires occur as to a front that's coming through that day when the winds

are going to switch from the south to the north.

Although long-term cultural use of prescribed fire greatly influenced many burners in the
tallgrass region on how they would conduct prescribed burns, most burner participants continue
to expand their knowledge base from trial and error, as well as through learning workshops.
Learning by doing and relying on the guidance from older and often the most experienced
burners also influence how burners go about their burns. With decades of experience, some
burners view themselves as being more cautious when it comes to conducting burns than when
they were younger, showing that despite the knowledge they possess after years of experience, a
healthy amount of caution is encouraged.

Tallgrass Theme 4: Balancing Risk Using Prescribed Fire

Balancing Risk Using Prescribed Fire is an important theme according to participant
responses. Participants assessed risks based on their practical experience and tools available to
them, as well as the cultural norms and viewpoints held toward a process. What was seen for the
pro-burning participants in the tallgrass was a range of levels of fear and respect for fire, and the
recognition that, although fire is inherently dangerous, the chance for actual danger depends on
the burner’s viewpoint influenced by their cultural outlook toward fire risk, as well as their
experience in applying prescribed fire.

All tallgrass participants mentioned some form or forms of risk mitigation, including
coordinating with neighbors, planning for a safe burn, and using their fear or respect for fire as a
motivator to conduct safe, controlled burns. One method burners in the tallgrass used to mitigate
risk and to have positive local community interactions is talking to neighbors to notify them

when the pro-fire landowner will be burning and talk through concerns their neighbors may
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have. Charles, described that being a good steward and neighbor means he is obligated to notify
his neighbors of any upcoming burns.

Being a good neighbor, being a good steward of the land kind of goes hand in hand and

we notify people who’re going to be burning anywhere near or adjacent to their property.

And just being a good steward and a good neighbor goes a long way.

Nathan, shared how he also notifies and coordinates with his neighbors to minimize their
exposure to smoke from the prescribed fire.

...we want to be considerate of our neighbors around us where the smoke goes and the

adjacent neighbors. We try to work with those that if they’re right across the road from us

that we don't blow all of our smoke right into them, right off the bat.

Due to the generally accepting nature of using prescribed fire in the tallgrass coordinating
with neighbors is often an easy process since, for some participants, their neighbors are burners
as well.

In contrast some participants had neighbors who were more difficult to coordinate with as
they do not want to experience or be involved in prescribed burning. This presented some
challenges for burners and leads to elevated risk in the burning process. Arthur, quoted below,
shares how he mitigates risk with neighbors who do not want to burn.

So the constraints to fire are sometimes if your neighbors don't want to burn, that means

you've got to put it out at your fence line or part of that wherever, wherever then you

don't want the fire to go, which often is a difficult thing to do, especially if you're doing it
on a somewhat windy day, in the early spring when everything's pretty dry and ready to
burn. So you have to have a little extra help that day or you've had to put in some fire

guards or something like that.
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Tallgrass interviewees described evidence of diligence in planning and conducting burns
safely so they can continue to be largely self-regulating. Daniel, quoted below, described one
method, having a smoke management plan is a compromise for burners to remain largely
independent from being regulated.

...today it’s different, through the smoke management plan, which has been developed

with Kansas Department of Health and Environment and then a lot of rancher and farmer

groups, a lot of folks did a lot of work to make sure that a) we could still continue to burn

in a fashion that hopefully benefits all farmers and ranchers that want to use that. But b)

that we didn't add to the pollution and in the air quality concerns of major metropolitan

area.

Daniel continued by talking about the pros and cons to the smoke management plan being
incorporated into prescribed burning practices. Smoke is an important risk to consider due to the
negative health effects it can cause to people with respiratory issues. In addition to this, it can be
a danger to local traffic if the smoke goes over a road or highway (Abdel-Aty et al.,2011;
Thomas et al., 2017).

So I think it's a compromise. Does [smoke] make a little bit more difficult to burn? Yeah,

it’s another level in that matrix when we decide can we or can’t we burn today that we

have to consider and it’s become one of the more priorities. But as far as being a

regulation, I guess that's kind of on our system. Nobody, the smoke police aren’t driving

around telling you now you realize you can't light that fire today. They aren’t yet
anyway. If we’re not careful that may be the case someday. But I think we’re probably
pretty fortunate that most of our land managers are following that smoke management

plan and the data shows we haven't had near as many of those of those exceedance days
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in Kansas City and Wichita. Other areas at least in Kansas is what we used to have

before we were participating in the smoke management plan.

For many participants, having enough equipment and keeping equipment maintained is
an important procedure in the prepping phase to conduct a prescribed burn safely. Wyatt, quoted
below, shares his prepping experience with his equipment.

And that's going through checking equipment, making sure the equipment that we use is

ready and in good working order. Many times can be done in the early spring before it's

ready. You know, if we get a few minutes it's not about a sharp project on a cold day. To
make sure those sprayers are going to work, the drip torches and fire sticks are ready to
go. And so that’s usually first on our list to make sure our equipment is ready so that
when we can burn, we’re ready to burn.

Most tallgrass participants have a reasonable fear toward fire, however, it is not enough
to be a demotivator in conducting a burn. For some burning participants, fear is the biggest
constraint toward applying fire because of their unique circumstances such as working with
neighbors. James, quoted below, shares how fear prevented him from burning.

...the fear of fire is our biggest constraint. In fact, there was a whole section of ground

that I did not burn this spring because I had lost confidence in our ability to control it. ...

I just didn’t think we could keep it from getting into the neighbors cowherd and killing

calves. So fear is the controlling factor here.

Participants described going to great lengths to keep their friends, family, and neighbors
safe. Wyatt, quoted below, shares how important fire is in managing the landscape, but also how
the risks weigh heavily when preparing and conducting a burn.

Again safety, I always am concerned about friends, neighbors, family members that are

helping. I mean, we want to do the best we can for this area that we’re fortunate enough
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to look after. But their safety and it means a lot when it’s your family members or your

close neighbors. So we don’t take that risk lightly. And I think maybe others need to

realize what we’re risking to manage this. And I think you could ask many people in this
area that they can point to people that have been burnt or hurt few fatalities but there has
been some.

A common fear described by some burners was the possibility that the fire was not
entirely stopped following mop-up. Evan shares the lengthy process of making sure a fire is put
out and stays out.

...I it that fire at 9:00 in the morning and I went to bed at 4:30 am the next day. And I sat

on the pickup, my — I changed the watch — the alarm on my watch every 30 minutes, and

just to wake me up so [ wouldn’t fall asleep. And I just — I didn’t — I thought it would
burn out but I didn’t dare leave it, so I stayed there until it did burn out.

Smoke was commonly described by participants as a major consideration when preparing
to conduct a burn. Most burner participants talked about planning ahead to minimize the amount
of people being exposed to smoke. Many burner participants in the tallgrass take painstaking
care in being prepared for the most favorable day to burn. The variables in this can be the
availability for help and perfect weather conditions such as wind before conducting a burn.
Waiting for the right conditions also includes the possibility for rain overnight or the day after a
prescribed burn is done.

Burners in the tallgrass region consider many risk factors and potential disruptions when
preparing a prescribed burn. Most tallgrass participants coordinate with their neighbors who are
pro-fire or burners themselves to notify them and prepare for a burn. For other burners, they have
to work around anti-fire neighbors, or neighbors who do burn but do not plan to that year,

making the process riskier and potentially lead to legal issues if a fire ends up on their property.
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Participants indicated great consideration of safety for people on their fire line and checked
ahead of burns to determine where the smoke from their burns will go. Participants also indicated
a perception that good planning and good neighbor relations no matter whether their neighbors
are pro-fire or not, will allow them to continue to burn with a positive public outlook and not
warrant the need for additional regulations challenging their ability to burn.

Tallgrass Fire Culture Theory Model

For most participants in the tallgrass prairie, they consider themselves to be part of a
tradition of burning. Their tradition broadly shapes the ways in which they assess and justify
their usage of prescribed fire. These motivations are largely defined by their assessment for their
motivations and risk of applying prescribed fire. These assessments can be a mix of internal
motivations such as preserving the land for conservation purposes, keeping the land in good
order to be passed down to their family or other operators, to more external motives such as
minimizing overhead costs of their operation and maximizing cattle weight gain from frequent
burning intervals. New information, be it from their peers, or from scientific publications, when
applied may change their approach to prescribed fire over time. Advancements, new information,
and other changes such as bad experiences, increased presence of homes near the property, or
changing perspectives of their local community, shape their cultural narrative for how they can
and should apply or not apply fire as part of their land management practice.

Based on the themes that emerged from the tallgrass interviews, I developed an initial
model illustrating how fire culture drives prescribed burning in the tallgrass region. The model
demonstrates how each category builds on one another. Because the tallgrass region already has
a fire culture, burner perceptions are weighted on how burners view risk toward applying
prescribed fire as well as their motivations for using prescribed fire, which must outweigh their

perceptions of risk, otherwise they would not conduct a burn. The motivations for burners in the

66



tallgrass region varies, most have external motivations recognizing that without regular burning,
their ranching operations would be less profitable or would cease altogether. For some burners,
there are internal motivations to protect the grasslands either to pass it on to the next generation
of producers, or because they have had or developed a close relationship toward the land they
managed. Through decades of experience and trial and error, new knowledge emerges that is
built from generations of knowledge that’s been passed down, which shapes the cultural

narrative that is the tallgrass fire culture.

Fire culture

l

Diligent risk Motivations to
assessment prescribe fire

Affects cultural
narrative

External Internal
motivations motivations

l

Building new
knoweldge &
experiences

Figure 2.1: Tallgrass Theory Model

RQ2: What are the mixed-grass pro-prescribed fire ranchers and key

informants’ perceptions toward prescribed burning?
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Summary

The overarching themes found from the mixed-grass participants were their pragmatic
motivation through a gradual reemergence of a pro-fire culture, diligent assessment of risks, and
intensive risk mitigation. Mixed-grass participants have a deep understanding that prescribed
burning is both the most cost-effective and consistent way to cut back invasive species
encroachment in the mixed-grass region. Due to not having long-term cultural backing for
applying fire, and due to the mixed-grass region being in dryer conditions, mixed-grass burners
are diligent in considering risk when applying prescribed fire. Mixed-grass burner consideration
for risk has led to intensive risk mitigation strategies such as having thorough burn plans, making
sure they have more than what they need in terms of people and working equipment when
conducting a burn, and carefully considering the near-term outlook of their burned ground so it
remains productive and resilient to extended dry periods.
Mixed-Grass Theme 1: Pragmatic Motivation Through a Reemergence of Fire
Culture

The overarching theme for the Kansas mixed-grass ecoregion participants is in their
practical motivations for using prescribed fire, even without a continuous historical application
of prescribed fire. The tallgrass participant data also resulted in a “pragmatic” use of prescribed
fire. There are similarities and differences between the themes for the two participant groups,
which will be presented in more detail under the findings for Research Question 3. Based on my
data, the mixed-grass region appears to be undergoing a slow and long-term transition away from
a longtime anti-prescribed burning attitude, to a gradually neutral to pro-fire attitude. The
changes in viewpoints affect the decision-making and motivation for whether or not an
individual may want to apply prescribed burning. Unlike some agricultural practices, the

challenges in learning how to safely conduct a prescribed burn leads to a shift in one’s identity
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either quickly or gradually over time depending on accountability, regulation, and general safety
risks in conducting a burn. Despite the many variables a burner faces, mixed-grass participants
describe taking a practical approach in addressing challenges in their operation. This practicality
has led some operators to view prescribed fire as a useful, but not an end-all, kind of tool.
Alexander, quoted below, describes why he finds prescribed fire to be a useful tool, but not the
only tool in managing his land:

...I'm out on the pasture every day. I feel like | have a very real feel for what is going on.

I see with my own eyes what the burning does and how much time and energy is saved.

Again, I'm not. I'm not saying that burning is the answer. It is a tool that has to be used

along with a lot of other tools.

There is a lack of consistent historic connections in the mixed-grass region for a pro-fire
culture to be established on a large scale or for an extended duration. This was seen when we
asked whether burners were familiar with a history of prescribed burning or whether they see
themselves as part of a tradition. James, quoted below, summarized the region’s fire history and
the general lack of continuous burning practices in the region. Burners motivated by the practical
benefits of prescribed fire conduct the practice in a region that is not entirely pro-fire, because
the practice there has not been a widespread tradition.

Well, a tradition, I don't know if that's the right word here, because traditionally, we

didn't do much of it, just because dad wasn't a big fan of it, and I was pretty naive. Yeah,

there was some of the old-time ranchers around here who did it. But even back in the day
in this general area, it wasn't used much. Of course, you go east, you know, kind of in the

Manhattan area, the Flint Hills, the Osage, you know, that was an every year occurrence.

Well, around here, it was kind of a dirty word, but that that mindset has changed, you

know, 100% there's still people that will never burn, just like there's people that will
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never let cattle graze their wheat and just some old school thing, or not some old school

but just some. You know, my granddad never did it. My dad didn't do it. This, that the

other, but now where we are actively trying to control this invasion of trees that we
have...

Most mixed-grass landowners we interviewed have not been burning for more than a few
years. The key informants we interviewed, who have been involved in encouraging the usage of
prescribed fire, on average had more deeply held feelings toward their motivation in encouraging
pro-fire attitudes in the mixed-grass region. The expert knowledge and encouragement from key
informants play a part in promoting fire in the mixed-grass region of Kansas. In contrast to the
key informants, most mixed-grass producer participants did not frequently mention ecosystem
services as an important priority or reason they used prescribed burning, other than the main
benefit of reducing woody encroachment. Matthew, a key informant quoted below, represents a
shared perspective among other key informants for how they see prescribed fire as more than a
land management tool for producers, but as a restorative tool for ecosystems as well.

...we're really interested in keeping grasslands intact. I mean, in the ideal world, we'd

love to restore some property or properties of prairie. And from what I'm understanding

is, if we can keep on a burning cycle with our grasslands, we can still kind of weed out
some of the non native grasses...we’re mixed grass here so we get some blue stems and
some of those other more prairie grasses back to a healthy population. But you know, we
like to have the milkweeds and other pollination plants growing up in our stuff. So I think

one thing I'd really like to get across is that just because you're not, you know, if you're a

landowner and you're not running cattle or an ag production on your grass, you might

have your dad's farm, you might have inherited your dad's farm grassland or whatever.

You still have an obligation to care for it, even if you're not, don't have, you know, an
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output goal for it. But it's still just important to keep grass on and keep the trees out of it
and stuff. So I think one of the biggest takeaways that I'd like to get out of it or whatever
is just to know that people other than cattle producers have an interest in managing their
grasslands.

Perceived community perceptions have an influence on some mixed-grass burner

participants’ ability to practically use fire. These perceptions are highly variable based on the

county and the perceptions of fire held by the producers and residents therein. David, a key

informant, describes below how local leaders such as county commissioners can heavily

influence the extent to which prescribed fire can be used in the counties they manage.

Some, communities or county commissioners are very restrictive on letting people burn.
Some county commissioners are very flexible, where there's prescribed burn associations.
They've proven themselves that they can burn in a safe manner and burn without it
getting out of control. Those commissioners like to see that prescribed burned
associations is a burning compared to individuals that have never done it before. So yeah,
there's pros and cons. Some commissioners are very for it, and some are very against it.

PBAs have been a key resource for mixed-grass participants interested in conducting

prescribed burns on their lands. PBAs provide burners with the people, training, and resources

necessary to conduct a fire in a safe and efficient manner (Weir et al., 2016). PBAs allow burners

to work together with their mutual goals to counter woody encroachment with prescribed fire

being the most practical and effective tool at their disposal. Despite the spread of PBAs in the

mixed-grass region of Kansas, there are some longtime burners who choose to not become

members. Matthew, quoted below, described why some long-time burners may not be interested

in participating in PBA activities.
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I know that we have members who have burned there and you know for their entire lives
been burning their own pastures or own fields. And I know that they're some of the land
managers in the area who are really supportive of a Burn Association forming, ended up
not joining it. Not because they're not interested in it, but they already have their own
system and their own manpower their own stuff to do it. They just wanted other people
to manage their lands with fire so I think people have been using it for a long time, and
by longtime you know, a generation a couple generations.

Throughout the interviews, participants compared themselves and the mixed-grass region

to the tallgrass region and its producers. Mix-grass region participants indicated an influence and

spread of information from the continuous, pro-prescribed fire culture of the tallgrass region to

their region to the west. Liam, quoted below, describes the different ways people treat each other

between each region based on their experiences of going to college at Kansas State University in

the tallgrass region, particularly in the Flint Hills.

...you know, we don't have a lot of neighbors that also burn. So, you know, whereas
when I was in college and we would be in the Flint Hills, you know, we would light a
fire, and when it got to the neighbors, the neighbors just let it go across them. Or, you
know, there was communication there, and the culture was different. So the outlook here
[in the mixed-grass region], you know, is you're kind of on your own, and so you have to
be pretty conscientious about your neighbors. Because some, some neighbors aren't
interested in the concept, a lot of them are concerned about the liability. So, you just team
up with friends and neighbors that that are like minded and see the benefit of it and
generally work with those individuals and partner with them.

Ryan, a key informant, quoted below, describes the importance of burning and the

benefits it has had toward the burners in his region. He also makes a comparison to the tallgrass
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with how regions that receive less rainfall, such as the mixed-grass region, have a risk of losing
acquired knowledge for how to burn due to longer burning intervals required to combat invasive
encroachment.
Most of them are huge proponents of burning and are very sure that they couldn’t stay in
business without it and have no and very much proselytize to their neighbors to do is just
an ongoing way of life and no one knows who's got a better fire culture than maybe the
Red Hills does. And the Smoky Hills where I'm living now in Salina. The fire culture is
pretty slim. But then when you get out farther west where Yeah, it's short grass, and yeah,
it doesn't need to be burned every three years or even every five years. But if you don't
burn it every so often everybody forgets how or dies. Yeah, and then it's it can't happen.
And what does happen is wildfires, and then everybody's here, and nobody wants to do it,
or let you do it either.
Pro-burning mixed grass participants have a distinct goal in mind in their pragmatic
usage of fire. Invasive species encroachment, primarily that of woody species, has become a
major issue in the maintenance of pastureland to maintain productivity, but for some as well, to
mitigate the risk of wildfire. Kevin, quoted below, details how he has seen woody encroachment
occur on the land he grew up on while his family applied prescribed burning to a lesser degree
than currently.
Well, boy, even when I was a kid, we did some, it wasn't as big a deal back then, because
we didn't have we just really didn't have the encroachment we've got from the eastern
cedar trees and, and the hedge is huge, you know, like my dad, my uncle, they never,
didn't even know what a musk thistle was until, I don't know 70s or 80s. And now
everybody around here knows what they are, and everybody has them and has to stay on

top of spraying for them, and didn't have trees. I know of two places that when I was a
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kid, we used to drive through, and now you can't ride a horse through there. And the trees

have really, really progressed in my lifetime. And I'm sure you know, and there's a lot of

the guys that are in their 70s right now, there's a lot in agriculture that has changed in
their lifetime. But the grassland management just has become tougher and tougher. We've
got more and more invasive species of different things all the time that are coming from
every direction, it seems like.

Some of the older mixed-grass participants, like Kevin, have noticed their landscape
changing over the course of decades. Some of the participants recognize the need for cost-
effective invasive species mitigation as a necessary part of the modern producer practice and
maintenance of their land. Nicholas, a key informant quoted below, said:

There's nothing as far as edible forage underneath the growing cedar tree. The cost of

removing those cedar trees can get into the hundreds of even 1000s of dollars per acre,

which is almost like trying to buy the land over again. Also, the effect on the hydrology is
pretty significant. There's some research that says that cedar trees use 35 gallons of water

a day if they have access to it. So just the effect on available water for cities, for example,

could be impacted if we continue to let the grasslands be occupied by woody vegetation.

When asked whether substitutes would be as effective as prescribed fire, both in its
benefits and cost, responses were mixed. Evelyn, a key informant quoted below, described
alternatives for when applying fire is not possible, however they are not seen as an adequate
substitute that seems to be a motive over applying prescribed fire.

I know NRCS is kind of always looking for a Plan B, you know if they don't get the

weather and our producers aren't able to burn according to the contract terms. In my

opinion, no. We do I say we, the some practices that have been done are you know, either

haying the grass to try to remove that duff layer, maybe disking to kind of stir up that
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mineral soil and you know, entice a vegetative response that's different than what was

there just to diversify a little bit. In my opinion, they don't do it justice, but I do believe

it's better than nothing. To at least, you know, try to do something to advocate a change
of routine on that vegetation.

When asked about the consequences of losing the ability to burn, Christopher, quoted
below described areas in the mixed-grass areas that have already been heavily encroached on by
invasive woody species.

If we lost fire long term, we would lose the grassland, that’s over a period of a human

lifetime. Of 60, 70, 80 years, but there’s enough pieces of grassland that are not being

cared for today, you know, the people that like to hunt will buy a piece of grassland and
let the woody species invade it. Sometimes, all you have to do is look across the fence to
see what 20 or 30 years of no fire and no mechanical removal of trees and no chemical
control you know what this country would look like...

When asked about motivations to burn, a few producers, such as Kevin, quoted below,
have a long-term mindset for how fire plays an important role for the future of his operation to be
sustainably passed down to the next generation and continue to be a productive operation.

Well, I guess as far the biggest one is sustainability. And, you know, make sure that the

land, the soil, is in as good a health as we can keep it for the next generation. I'd say that's

the biggest one. And also maximize efficiency of use. I guess those are the two these
things.

Evelyn, a key informant, quoted below describes how consideration for applying
prescribed fire as part of a producer toolset can be promoted through seeing the direct benefits
from fire being applied by burners. “Seeing is believing” may be a motive for non-burners to

consider using prescribed fire themselves. Although “seeing is believing” isn’t an end all way for
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people to recognize issues, it can help to allow participants to explore more about conservation
challenges if educational opportunities are provided to them to further their understand on issues
such as fire (Houser et al., 2017). “I think overall, most people once they see it done well really
see the benefits as well and they can eventually starting start to kind of reconsider their opinion
on it.”
Although not generally seen as a motivation or a strong relationship, some producers
mention a potential increase in wildlife, especially birds as a result of prescribed burning.
Sophia, a key informant, quoted below, describes the need for more research to be
conducted outside the tallgrass regarding applying fire as a tool for woody encroachment control,
control of other invasive species, and preservation of the prairie. Research in the mixed-grass
region has been lacking (Vermeire & Russell, 2018).
...in Kansas are working towards doing more to fight the woody encroachment problem.
But I feel like everything is focused towards the Flint Hills and on timing of things and
prioritizing helping people get assistance to do things like that. But I think we need to
respect the timing and the will the land needs in the different areas of Kansas, not just the
Flint Hills. Because I know that I have gone out to western Kansas. And yes, they've got
some fruit. They've got some. They've got some issues when it comes to woody
encroachment but it's not near the caliber of eastern Kansas. And they've got other areas
where they need to burn, but it's not because of trees. And I think that everything in
Kansas right now is kind of focused towards getting the wood encroachment down but I
feel like the different areas, different regions of Kansas really need to be respected more
than what things are right now. Things are more generalized because of all the research

that is out of the Flint Hills, which is amazing. It's wonderful to have the Flint Hills, I
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adore the Flint Hills, but we need more research like what you're doing to be more

inclusive of the other areas Kansas.

Most participants in the mixed-grass region are newer to prescribed burning compared to
those in the tallgrass region. Over a relatively short amount of time, participants have quickly
become competent in their use of prescribed fire. This quick learning appears to be largely
reactionary to the increased danger and frequency of wildfire as woody species encroachment
has become more widespread and disruptive to their ecosystems and agricultural practice. Most
participants in the mixed-grass region believe that prescribed burning is the most effective tool at
removing invasive species, going so far as to believing their operation would not exist without it.

Mixed-Grass Theme 2: Diligent Assessment of Risks

The risks of harming a burner's own property and neighboring properties comes with
personal, social, and economic consequences. Participants in the mixed-grass region described
how prescribed burning requires a firm assessment of factors such as weather conditions,
the potential for a runaway fire and how to stop it, and how to mitigate risk with the right
technology, equipment and enough personnel to ensure a prescribed burn is done safely. How
risk is assessed by a burner can affect how their neighbors and community view fire. How they
assess and plan for risk is important to developing and maintaining good relationships in order
for burners to continue their practice in the mixed-grass region.

Interview responses indicated the most prevalent measure of risk in deciding whether or
not to burn is based on seasonal and yearly weather conditions and the expected outcomes
around those conditions. Many participants talked about how weather conditions are often the
first consideration for a burner before making any other plans as timing a burn in the middle of a
long drought could be detrimental to their operation and land as a whole. Drought risks include

not only fire getting away from them; burner participants expressed concern about drought post-
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fire preventing the grass growth needed to feed cattle. James, quoted below, covers the
importance of considering future seasonal weather outcomes.

Well, last year we were scheduled to burn, but the drought would not allow us to do that.

Of course, you got to make dang sure that you know that. Of course, we don't have

crystal balls. We don't know if it's going to rain, but we want to set ourselves up. So

okay, if they're forecasting prolonged drought, no rain, as they were last year. Well, we
didn't burn and, it was a good thing, because we ended up not having any rain, and we
usually have plenty of old grass in our pasture, so it's not like we don't have anything to
go to out there, plus that old big grass is a pretty good mulch. When you do get any
moisture, it'll help hold it. Plus you do have, okay, that cows down there, she's digging
around, rooting around some green grass. She also gets a mouthful or two of old grass, so
she is at least consuming something and we're still the old school of thought. Use half,
leave half.

A large barrier to potential new burners from Sophia’s experience, a key informant
quoted below, has to do with less rainfall available in the mixed-grass region. Compared to the
tallgrass, this presents an additional challenge to people who may consider using prescribed
burning as a management practice for them.

... like last year, we had a pretty big drought up here and I don't think that any I mean,

there was probably a couple burns but hardly anybody burns up here. And so people are

kind of in the mindset. Anytime that I talk about a prescribed fire, burning, the people |
think most of the time they're first. If they're open to it, their first thing that they say to
me is, well I would burn if it would rain. Mostly drought, drought’s on the forefront of

their mind because we don't get as much rain here as the Flint Hills do. It, I cannot
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remember for this region what our average is but [ know that if we get single inch of rain,

in oh, in a few days of rain, we're happy.

Evelyn, a key informant, quoted below, describes how from their experience, the biggest
fear burners have is liability. Liability is an important component to producing a burn plan so
everything surrounding the burner’s property and beyond is accounted for.

...like if I burned my grass now is it going to come back in time for me to put my cattle

out, you know that's like forcing on their liability is definitely close second if not number

one. I always ask people kind of what's your, What are you most afraid of when we're
writing a plan just so I can write that into plan if it's a neighbor's property or a highway or
you know a hospital, you know whatever's around them. I always ask them you know,
what's your biggest fear here? What are you most worried about something going
sideways? And then we plan around that. Unfortunately, I can't predict the weather for
them. So a lot of people wait, you know, either they go ahead and burn early hoping for
the rain or they try to wait until it gets the moisture and then then light something off. Or
they don't burn at all for a year or two or three. You know, again, waiting for that good
soil moisture where they're comfortable and they're going to have some good regrowth.

Mixed-grass participant burners expressed respect for danger toward fire. Christopher,
quoted below, shared some insight from a firefighter he knew about the dynamics of fire that are
hard to measure, and should be approached with caution and respect.

Fire is interesting animal in itself, and that I’ve been involved in a number of prescribed

burns, we actually had a neighbor that was a professional firefighter, he’d be in on the big

forest type fires, his knowledge of how fire creates its own activity. Until you’ve seen a

fire be changed dramatically by wind direction and wind speed and even the humidity,

you’ve gotta be very respectful of a grassland fire, you know I’ve yet to experience any
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type of human injury, but um, you know, you can burn some equipment up, you have a

vehicle or a motorized piece of equipment that fails, fire gets out of control. Yeah there’s

risk involved, there’s always concern, and it’s always a lot of relief when the fire is over.

Participant burners expressed a sense of fear when leading a prescribed burn on their
property. There is a common fear among mixed-grass participants for a fire to get away or out of
control following the mop-up phase overnight. Another common consideration for risk was that
toward the burners’ neighbors. The participants’ concern for reactions from neighbors varied
drastically from those who were open to burning.

Participants’ perception of pushback and public response to burning appeared to vary
annually depending on weather conditions and if there have been substantial wildfires occurring
in the region. Andrew, quoted below, describes their view on how non-burners and the general
public perceives fire.

...I think that especially non local people they've become so concerned about the

environment that they think it's just a terrible thing to see all that smoke. You know, local

people, I think they're more concerned about their property and this and that. And yeah,
you know, so I think I think you know, most years the local people don't really have
much to say I think this year was a little bit different with that wildfire going through.

Johnathan, a key informant described in contrast to most mixed-grass burners how
drought periods or other unfavorable conditions may be used as an unintended excuse to avoid
burning.

...it seems like drought, drought is an easy out. So if there's any talk of a drought, or

we've been in a drought, the general it’s generally used as an excuse that's generally

referred to as an excuse not to burn I would say, besides that, you know, I'd say I don't

know that I've ever heard a landowner say, oh, it's wetter or maybe I have, I guess, but
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rarely do I hear comments on you know, how much more moisture we've had and why

that would be a reason to burn. It's more that drought is kind of used, it's kind of used as

that scapegoat as an excuse to put it off another year. And again, I'd say that's one of
those things like, is the drought really the reason you know that someone's hesitant to
burn? I don't know. It, but it's a good excuse not to.

In addition to this, Sophia, a key informant, quoted below, described a similar mindset
that mixed-grass burners are highly selective for when they burn for a variety of reasons. Even
with a burn plan, some burners seem to have an apprehension to burning unless weather
conditions are near perfect.

They've had a burn plan for the last five or 10 years that they weren't able to do. Well.

Now we finally got a day and [this person’s] brothers are able to help me out so we're

gonna get it burnt today. That's one nice spring day. No other times. Also a thing with

some people is they only want to burn in the spring. That is the only time that they think
that they can burn. And so that is [ want to say, a mental barrier to getting fire on the
ground.

Burners have to consider many social, ecological, and economic factors before deciding
on whether to conduct a prescribed burn. Most burners tend to consider how their neighbors
think or will respond to seeing or being smoked out by a prescribed fire. Mixed-grass burners
will often coordinate and accommodate their neighbors' concerns, so they do not cause direct
harm to their neighbor and not tarnish their reputation as well. Weather is a major factor when
participants begin considering when their burns might take place. Burners also consider whether
based on the conditions of their land, how encroached it is, how much rainfall that they have had
or will receive, and wind conditions will drive their fire and its intensity. Finally, the profitability

of their fire is important to consider, especially when it comes to grazing land as the economic
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benefit of burning is not as clear according to mixed-grass burners as it is compared to burning in
the tallgrass region.
Mixed-Grass Theme 3: Intensive Risk Mitigation
The most effective method for participant burners to minimize risk in the mixed-grass
region is through having more than enough people and equipment on hand for when the need to
burn arises. Participants shared detailed descriptions of their meticulous risk-mitigation
strategies. Christopher, quoted below, describes a mindset to come with as much as you can and
always expect to have less help and working equipment than you think you may have before a
burn.
At some point you’re gonna have less help than you will deem desirable and some piece
of equipment will develop a mechanical problem. So, we always try to start with more
than what we need and the most favorable environmental conditions we can identify.
Several mixed-grass participants shared how important a burn management plan is to
having an effective and safe burn. Burners who are part of PBAs are required to have burn plans
in place (Weir et al., 2015). Matthew, a key informant, quoted below, describes the meticulous
depth and preparation taken to ensure a prescribed burn goes off without a hitch and ensure
safety for the burn crew.
There are several maps overviews of the area we review the burn plan. On the map we
review any obstacles, we review where the extra water tanks are going to be setting in
case you have to refill any escapes for the field; if there's gates that can be opened or will
be accessible. Many draws, anything that might traveling person, everybody knows all
that stuff before anything, before any match is lit anywhere. The burn plan also describes
how two different crews will start in the same location and kind of work opposite to burn

the edges. And then we have we have radios so we can communicate back and forth. So
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if somebody is a little bit behind whoever's further ahead can kind of slow down and let

everybody catch up. So that way, when you meet up to light the head fire, you make sure

that everybody's out of the way everybody knows what's going on. And then the head fire
gets lit, burns across the grass. And then after that, we just monitor the perimeter until
we're certain that all the fire on the perimeter out. You might have some smoldering trees
and logs on the interior but once you have all that black and char on the ground, those
aren't gonna be as big issues and that's you know, part of the reason I mentioned earlier
making sure your trees and brush on the on the edges are hauled in and deeper into the
field.

Johnathan, a key informant, quoted below, describes how burn plans in the region are a
relatively new procedure, describing how within the past couple decades, there weren’t thorough
and written out plans being used like there are today.

I think a lot of the agricultural community in my area does. And I think that's the reason

is because, historically, and when I say historically, I'm talking within last, say our

lifetimes, you know, 10-20 years or so. Generally speaking, burn plans haven't you know,
most prescribed burns haven't followed very thorough plans.

As described above, for many burners, they are limited in burning due to a lack of
equipment and manpower. Matthew, a key informant quoted below, describes how the PBA he is
a part of has largely overcome these limitations as well as the burden of the regulatory
framework they have to work within.

I think locally within my group, within my PBA, I think we’ve overcome the equipment

and manpower issues. I think we’re able to work with the regulatory framework. Even

though I don't like it in some cases, we're able to work within it.

83



Liam, quoted below, provides a practical example for the many considerations
experienced burners consider when applying prescribed burning in the mixed-grass region, as
well as always being prepared for situations to come up that planning cannot account for.

...it's a fine line between needing it not to blow, and needing it to blow the right direction

and needing to blow, you know, the wind speed to be the right direction, at the right wind

speed. Sometimes we need it to carry sometimes you need some humidity in order to
develop things not as tender. When you're doing the back burn, you know, the less tender
it is, the easier it is to flare up outside your back burn. So we regulate with a good plan.

Most of the people that assist me, or I assist with them, have experience in what we're

doing. They know what the objective is. They understand the concept of where we're

going with burn, which direction it's going to go, the caveats of areas to watch in

whatever parcels of grazing land we're in and, and then the execution side of it is, is just a

follow up, we go back. Somebody's always patrolling the perimeter of the fire to ensure

that something from the back burn didn't flare up through a cow pie or a wind devil or
something of that nature. So just self discipline enough to know that you've got to
constantly keep an eye on every foot that you've burned around the perimeter of
something that you're not burning consistently.

After assessing the potential risks and benefits of a prescribed fire, burners within PBAs
will have burn plans in place to aid them in conducting a safe burn. Burners will plan out their
burns depending on the conditions of their land, how many acres they are going to burn, and the
amount of equipment necessary and available to conduct a burn safely. Finally, having more than
enough assistance on the day of the planned burn is essential. It’s not discouraged to cancel a
burn at the last minute if conditions aren’t ideal for a burn. Burning comes with many associated

fears, adding to the additional levels of caution taken by burners.
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Mixed-grass Theory Model

Below is an initial draft of a proposed model in order to better understand the motivations
and challenges faced by burners in the mixed-grass region. More research is necessary to expand
and further develop this proposed model as more qualitative studies are conducted in the region.
With the long-term suppression of fire in the mixed-grass region, the danger of wildfire in the
mixed-grass has increased, with more regular wildfire outbreaks occurring in recent years.
According to participant interviews, with the increased number of wildfires, some residents have
become more afraid of fire overall, making it difficult for solutions such as prescribed burning to
takeoff. As a result of the wildfires, some residents, such as the participants interviewed
recognized the need to use and learn how prescribed fire can be applied to mitigate risk of
wildfire and help with their operation. The demand for prescribed fire as a solution led to the
establishment of PBAs in some counties within the mixed-grass region. With the help of PBAs
providing training, equipment, and the necessary amount of people to effectively apply a burn,
burners with these tools feel less aversion to prescribed fire while being diligent in their

assessment of fire risk.
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Figure 3.2 Mixed-grass Theory Model

RO3: Describe the similarities and differences between tallgrass pro-
prescribed fire participants’ perceptions of prescribed fire and mixed-grass

pro-prescribed fire participants’ perceptions of prescribed fire.

Pro-fire burner study participants in the tallgrass and mixed-grass region share some
similarities and some differences when it comes to prescribed burning. Major similarities
between both groups are in the affordability of fire as a land management tool compared to other
management methods, and the need to control invasive species using prescribed burning. The
two groups diverge when it comes to historical use of fire and pro-fire resources: the tallgrass
group has the benefit of generational knowledge to guide their burning practice along with
neighbor support and other forms of support, and comparatively, the mixed-grass group has less

generational wisdom and experience of the oldest person on the team; has need for more support
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and resources due to higher risk mitigation needs; and has less ongoing prescribed fire research
compared to the tallgrass.
Similarities Between Tallgrass and Mixed-Grass Participant Responses

In examining the similar themes and responses from the tallgrass participants and the
mixed-grass participants, two major themes were constant across the two groups: the economic
benefit or affordability of prescribed fire as a tool, and the motivation to control invasive species
with fire.

Similarity: Affordability of Prescribed Fire

One major constant between the tallgrass and mixed-grass participant responses is the
recognition of the affordability of applying prescribed fire. Both pro-fire groups insisted that
alternative land management tools, such as chemical or mechanical tool, in controlling invasive
species were neither as effective or affordable compared to prescribed fire, though chemical and
mechanical tools are also used as needed. Depending on the scale, prescribed burning can be
conducted with minimal equipment and personnel. With prescribed fire, there is also cost savings
by prescribed burn associations sharing equipment with PBA members, or tallgrass burners
pooling equipment from their neighbors and other locals.

Both participating groups described prescribed fire as an important tool from a practical
point of view. Comparisons between both groups share the view of how cost as well as
effectiveness are considered in their decision-making process. Anthony from the tallgrass,
quoted below, shares how substitutes are not practical in the tallgrass.

I don’t know what you could substitute for prescribed fire that would serve the same
purposes that we have been describing and you cannot, economically there is no way you
can afford to go out and mow and most of this country, the Flint Hills you couldn’t mow

it anyhow, cutting trees down, of course you can go cut trees down, you can go and cut
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cedars and you can do, I guess you could even mow down even the grass but not

economic, the only way to do it, it seems to me is with fire.

Christopher, from the mixed-grass region, although more open to the potential use for
substitutes, still views fire as both the most economic and successful method in his region
compared to cost prohibitive practices such as chemical application and mechanical removal.

...chemical control on some of these invasive plants is an option, but it’s, the cost of that
is 5-10 times higher per acre. Even if you have to hire a contractor to go off your
prescribed burn, you’re probably going to have 5-10 dollars an acre or more. And if you
used a chemical product to kind of control some of those, if you take the case of old
world bluestem, an undesirable invasive grass, there are chemicals out there that you can
apply that’s gonna cost you, 30-40 dollars an acre if you have it professionally applied.

And it’s gonna almost sterilize the soil for two or three years. The fire is much more

economical way to help keep grasslands, grasslands, you know you can mechanically go
out and cut out the cedar trees or hedge trees or some of the other invasive larger woody
plant species, but again there are costs involved, so fire is for the most part, the most
economical way to keep our native grasses, truly in a grassland

Another way both regions are able to lower the overhead cost of burning is through the
sharing of equipment between friends and neighbors and people present to make a safe and
productive burn happen. The tallgrass has had generations for neighbors to adapt and acquire
advanced equipment, from ATVs to firetrucks to better control a fire. Andrew, from the tallgrass,
quoted below shows how the availability of large-scale equipment makes burning both more

viable financially and safer.
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Now the equipment is changed, four-wheelers are much easier than what we start out

with originally, and some people have fire trucks, small fire trucks of their own. And so

I’d say probably the equipment has been the major changes to make it easier and safer.

Compared to tallgrass participants describing the availability of equipment from decades
of burning, the mixed-grass region doesn’t yet have the same level of availability of equipment.
According to mixed-grass burners and key informants, some active PBAs, businesses, and
agencies have made equipment available to burners in the mixed-grass region, reducing overhead
cost and minimizing the barrier for entry to start burning.

Similarity: Removing Invasive Species

Participants in both the tallgrass and mixed-grass groups recognized the need and
applicability of prescribed fire when it comes to reducing invasive species encroachment.
Although burning intervals are different between both groups, with the tallgrass requiring more
regular burning intervals due to higher rain fall compared to the mixed-grass region (Ratajczak et
al., 2016). Participants from both groups have seen a reduction in invasive species because of
prescribed fire.

Daniel from the tallgrass shared how prescribed burning has impacted their ability to
preserve grasslands in removing woody encroachment.

We’ve seen a lot of impacts to the ecology on native range by using fire. Our hope and

the ideal impact is that we return it or maintain it as a native tallgrass prairie without a lot

of trees, without a lot of brush, encroachment and things like that. And we've seen that.

Linda and Kent from the Flint Hills similarly shared how prescribed burning removed
invasive species from their land, but also improved the quality of their ground to where they saw

wildlife improvement.
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Well, the fire has been tremendous in terms of bringing this pasture back to productivity.

We’ve gotten rid of a lot of the undesirable plants that were out there. We now have

groundcover on virtually 100% of our land when we bought the place we had big patches

of just bare ground and that's all disappeared. The wildlife has improved tremendously.

In the mixed grass region, the responses in regard to the positive effects are present but
not as dramatic as the tallgrass, this may be because of the more recent reemergence of
prescribed fire in the region. Benjamin, from the mixed-grass region, describes how prescribed
burning has helped them remove invasive woody species and promote the regrowth of grass on
his property.

Well, I have seen that the grass is inhibited from growing and it has a tendency if it's if

it's not managed to go into more brushy types of plants like Buck brush sumac plum

bushes. And so in order to maintain the grass and make it as productive as possible, we
need to burn.

Kevin, from the tallgrass, shared how important removing invasive species has been, but
also how encroachment has severely worsened over the past few decades and how it has changed
how agricultural managers operate with changing environmental conditions.

...they didn't even know what a musk thistle was until, I don't know 70s or 80s. And you

know now everybody around here knows what they are, and everybody has them and has

to stay on top of spraying for them, and didn't have trees. I know of two places that when

I was a kid, we used to drive through, and now you can't ride a horse through there. And

just, the trees have really, really progressed in my lifetime. And I'm sure you know, and

there's a lot of the guys that are in their 70s right now, there's a lot in agriculture that has

changed in their lifetime. But the grassland management just has become tougher and
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tougher. We've got more and more invasive species of different things all the time that

are coming from every direction, it seems like.

David, a key informant in the mixed-grass region described how removing invasive
species using prescribed fire has led to noticeable improvements to burned areas.

I really seen it on vegetation that we will see elimination of the cedar trees, you're seeing

a lot more grass composition, and a more unique or the grass come into the areas where

the cedar trees were are seeing more cedar trees are eliminated. We're seeing more grass

into where the cedar tree was and water into our springs. And creeks or draws.

It’s generally viewed by both mixed-grass and tallgrass participants that one of the most
noticeable benefits to prescribed fire comes from its ability to reduce or slow invasive species
encroachment. This is an example for how one of the most noticeable changes to applying
prescribed fire is the visual change of the landscape over time from burning. Although both
groups saw benefits to burning, the degree of change was not as obvious or consistent for mixed-
grass participants as it was for the tallgrass participants.

Differences Between Tallgrass and Mixed-Grass Participant Responses

Although there were some major similarities between tallgrass and mixed-grass
participant perceptions and applications toward using prescribed fire, we noticed more
differences between the two groups. There were three main differences between the tallgrass
participant responses and the mixed-grass participant responses: perceptions of risk, knowledge
acquirement, and availability for support.

Difference: Perceptions of Risk

Both the tallgrass and mixed-grass regions take risk seriously. However, due to

prescribed fire reemerging in the mixed-grass region, more precautions are taken and their usage

of fire is more reactionary, whereas in the tallgrass, burning is more proactive given their long-
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term practice of applying prescribed fire. Responses from tallgrass participants illustrated a
confidence or self-efficacy in burning, where they knew that using their own knowledge and the
support of their neighbors or others, they could control the fire, even if mistakes happen.
Tallgrass participants extant for risk also extends to those within immediate vicinity of the fire,
including personnel assisting with the burns, to neighbors, as well as considering whether the
smoke from their fires will reach highly populated areas. Mixed-grass participants differ from
tallgrass participants where they are farther away from larger cities so there was no discussion
over smoke being a concern to populated areas. Mixed-grass participants also differ from
tallgrass participants due to drought conditions making it more difficult to safely conduct a burn.
Julian from the tallgrass described how there is less sense of danger because neighbors are
equipped and always ready to go “...it's important to be ready for your neighbors too because if a
neighbor calls you suddenly and needs help, you need to have your equipment ready to go.”
Arthur from the tallgrass showed how even if a fire gets away, because many of their neighbors
burn and know how to deal with or even benefit from unexpected burns, the consequences are
not potentially as risky as they are in the mixed-grass region.

Yeah, so the risk that we take into consideration mostly is whether we can control the fire

or not because we certainly don't want it to get away, we have had fires that we have not

been able to control. Fortunately, most of our neighbors are going to burn as well. So it's

not a huge problem here if something does get away. But we really like to control the fire

ourselves and not — and just burn the acreage that we want to.

There is some overlap with how risk is perceived and approached between both groups,
however, participants in the mixed-grass region are more cautious because they have not burned
for generations like the participants in the tallgrass region. Mixed-grass participants also have

more extreme and longer lasting drought conditions. For participant burners in the tallgrass
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mistakes or flare ups of intense wind are inevitable and generally accepted due to the cultural
acceptance in the region. Scott from the tallgrass shared this perspective of fires eventually
getting away.

There is always some fires to get away and it’s usually just not because of a lack of

preparation and it’s just lot of is just bad luck, it just happens once in a while. But most

of our ranchers are very, very aware of the problems that can be created if you don't do it
the right way.

Despite concerns from some burners, most tallgrass participants described burning as not
being particularly risky due to their experience, planning, and repeated successful outcome on
burns. Andrew from the tallgrass shared this.

Prescribed burning generally I wouldn't call it risky as long as you have some idea of a

plan. You need to plan before you start and dealing with wind speed and direction and

help you have to put it out if you do have a problem. But as long as you have a good plan,
no, it's not real risky.

For residents of the mixed-grass region, the challenges of drought are stressed more
frequently since in the mixed-grass region, drought is a major limiting factor and adds an
additional layer for if conditions are favorable for a safe burn or not, but also whether their
ground would benefit form a burn if there is no rain to promote vegetation regrowth. This
difference illustrates that there is risk to the profitability of mixed-grass operations due to the
chance for zero or low regrowth of grass after a burn, which would limit cattle weight gain. In
contrast, the tallgrass participants see fire as an economic tool to increase rates of cattle weight
gain after a fire. Christopher, from the mixed-grass region shared concerns about grass re-

growth.
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Well there’s been a few years that we, because of the drought situation, and annual

rainfall being insufficient, we’ve chosen not to do a prescribed burn because of one

concern of future rainfall, and potential to nourish the growth of the grass, and then,
sometimes occasionally we see grassland that there isn’t enough fuel there...

Burning is often not as well received by neighbors and others in the mixed-grass region
as it is in the tallgrass. Kevin, from the mixed-grass region, describes the challenges and
enhanced risk faced with neighbors who want nothing to do with prescribed burning.

They don't like smoke blowing towards their house and smelling it inside. It is not as well

received around here, and we do have some neighbors that border us that refuse to even

help keep it off of them a lot of time, you know we, a few years ago, neighbors burned us
pasture next to us, and we didn't want to burn ours that year, we at least went and helped

protect our side. And actually we ended up helping them burn the whole thing, just so, I

mean, we try to be neighborly and get along with our neighbors, but we've got some

around here that they won't even, they want nothing to do with it, and they'll come up
there and tell you to not let it burn them. But they won't. They won't lift the finger to help
you keep from burning them out either.

David, a key informant from the mixed-grass region, described how risk for burning can
only be minimized, but not entirely removed no matter the experience and preparation.

The only time a burn is under control is when it's out. So there's always a risk. No matter

what. You can plan for the best you can have all the people and equipment and wind in

the right direction. Something can always go wrong. We plan for following a plan based
off of humidity wind direction and the next day forecasts so we plan, our plan is based off

of that.
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Thomas, from the mixed-grass region, provided some insight as to how stressful the
burning process can be. This shows how despite the risks and fear, it is still favorable over
alternatives or not maintaining the land at all.

It’s not that much fun. It’s fun to go help somebody else. It's not that much fun when it's

your responsibility. I don’t sleep for a couple of nights before or a couple of nights after,

you want to make sure that you have something not something that you fail to double
check. I mean, the last thing anyone wants to do is call the fire department.

Liam, from the mixed-grass region, provided a comparison that contrasts how it is easier
for burners in the tallgrass to burn in cooperation with their neighbors, versus in the mixed-grass
region where there’s less of an acceptance and understanding for prescribed fire.

We don't have a lot of neighbors that also burn. So, you know, whereas when I was in

college and we would be in the Flint Hills, you know, we would light a fire, and when it

got to the neighbors, the neighbors just let it go across them. Or there was communication
there, and the culture was different. So the outlook here is you're kind of on your own,
and so you have to be pretty conscientious about your neighbors. Because some
neighbors aren't interested in the concept, a lot of them are concerned about the liability.

So you just team up with friends and neighbors that that are like minded and see the

benefit of it and generally work with those individuals and partner with them.

Producers such as James, from the mixed-grass region shared how not having enough
people to help enhances the risk for a fire to run away due to it being difficult to manage when
conditions change.

...the biggest one is getting away from you, and that is my biggest fear of a fire getting

away. Now, we haven't had that happen, but I've seen it happen, you know, due to mainly

lack of manpower, and that was just people thinking, okay, we can control this. We we
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got this. It'll burn slow. Well, we all knows what happened when the wind switches a

little bit or kicks up a little bit, and then all of a sudden you cannot control it.

Risk is generally perceived differently between tallgrass and mixed-grass participants.
Both groups acknowledge that fire is inherently risky, however, due to various factors, risk is
taken with different scales. In the tallgrass region, fire is a part of a long standing tradition that is
generally approved of and cooperation is common among neighbors. Working with fellow
burners who approve and have many years of experience as well as equipment makes risk less of
a concern. Mixed-grass participants do not have the same level of support or generations of
experience in the same way that tallgrass participants have. Less rainfall, longer drought, and
fewer experienced people to recruit to help with a burn, as well as fewer pro-fire neighbors
enhance the sense of risk for mixed-grass participants.
Difference: Knowledge Acquirement

Differences emerged with how most participants in the mixed-grass region learned and
started learning how to conduct prescribed burns compared to tallgrass participants. Many
participants in the tallgrass learned at a young age, or if they moved to the tallgrass, local burners
would introduce newcomers to the practice. Although burners in the tallgrass also learn new
techniques from burn schools, most of their knowledge comes from their family, neighbors, and
local community. Participants in the mixed-grass region were introduced to prescribed burning
on a more formal basis, often from burn schools or other formal training workshops and were not
introduced to the practice of prescribed burning as children.

Charles from the tallgrass shared how he learned to burn from generations-worth of
knowledge from family and other mentors who have burned for a long time.

I learned to burn used prescribed fire basically from my granddad and my mentors ahead

of me. It's been going on for a long time and you learn by experience trial and error and
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firsthand experiences. We've been doing this a long time and really feel pretty

comfortable with it.

Robert, from the tallgrass similarly learned from their grandfather, as well as from other
burners at a time when the technology available today was not yet developed.

I learned to conduct prescribed burning mainly from my grandfather... I’ll say he was

more or less a pioneer in some of the modern techniques of burning simply because he

was around before we had sprayers back in the days of five gallon buckets and gunny
sacks. He taught me how to do it. I've watched other people do it, but my primary source
of my burning education came from my grandfather.

Andrew, from the tallgrass, like most other participants, was older and the way they
learned exemplifies the changes of technology and equipment available today compared to back
then: “Originally we started with a five gallon bucket and a burlap sack. So the burns were very
small and I kind of evolved into like a lot of people do and then from watching other people.”

Although most tallgrass participants grew up in the tallgrass and would learn from their
family and neighbors at a young age, some participants who either got into burning later, or
moved into the tallgrass from other regions learned to conduct prescribed burning through a
mixture of formal education and training offered by K-State extension, workshops, and through
their neighbors. Linda and Kent from the tallgrass learned primarily through training
opportunities and continue to regularly participate in trainings whenever possible.

Through training, through the extension service and through Konza prairie. Oh, it’s how

we learned to control burns. Well, we like to attend continuing education classes every

time they're offered with new ideas that are going to help us be more efficient and more

profitable on our farm. And so that's how we learn about new techniques and equipment.
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Nathan from the tallgrass similarly learned how to conduct burns from both his neighbors
as well as other organizations such as the Kansas Forest Service and local fire departments.

I was not raised in the Flint Hills but when I moved here number of neighbors worked

with us to kind of get the basics in and back then that was before any ATVs or stuff like

that... Also, through the Kansas Forest Service that’s kind of through our fire department
learning how to manage fires and have fire behavior and also through other different
livestock organizations.

Alternatively, most participants in the mixed-grass region learned to conduct burns
through formal training rather than through family and generations of local knowledge available
to them. In addition to this, other participants in the mixed-grass region learned to conduct burns
through their time at K-State, working with employees from the tallgrass, or learning to conduct
burns on their own with the help of online resources such as Extension information as well as
videos. The key informants in the region brought their knowledge of burning from growing up
around it or being formally trained in prescribed fire either before or early on when they arrived
in the mixed-grass region.

Matthew, a key informant from the mixed-grass region, shared how their learning
experience was mostly independent, with some help from people who were already burning in
the region.

Personally I learned on the job. I learned it from the experience of others. You know once

I kind of got into it I wouldn't say that I went anywhere for a resource to read I probably

read a K-State a publication, I might’ve watched YouTube videos, but primarily my

experience came from learning from more experienced people. So on the job on the job

experiences where mine came from.
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Christopher from the mixed-grass region shared how Extension and learning on the job
helped him become proficient with burning.

K-State Extension has meetings, extension meetings where they talk about the value of

prescribed burns and how to properly conduct one. Those are worth everybody’s time to

attend those, I found those very worthwhile. Been talking to other neighbors, helping
other people conduct their burns, you know you can learn by observation, and by
question answer, those who have more experience than you do.

Andrew, from the mixed-grass region learned how to conduct burning through the help of
an employee they had, which shows some overlapping knowledge being carried over from
people with experience from being from or working in the tallgrass taking their knowledge to
other areas: “I had an employee that grew up in the Flint Hills and so that's I kind of learned
from him and he kind of got us started."

Alexander from the mixed-grass region was relatively new to producing and in a short
time learned and successfully applied prescribed burning to his family’s land that had been
mismanaged for decades and has since used his knowledge as a side business to use fire as a
management tool for other producers with mismanaged land.

We had no equipment and no technology. Dad’s 40 or 50 years of common knowledge

[about ranching] is all I had and so I started getting into this pasture management thing

and really didn’t have a clue about what I was doing. But the first year I spent out here I

knew I was spinning my wheels and I started actually getting involved with the NRCS,

K-State. taking some classes, reading, reading more and trying to get up to speed to know

what it really took to take care of the prairies out here. And we built some equipment and

bought some equipment and I actually bought a half section of grass or pasture that

would that had been mismanaged all of his life. And in my spare time I started working
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on it. It was located along a highway, and there's a tremendous amount of traffic that
went by and it seemed like I got a lot of attention. I took a pasture that was almost
ungrazable and in three years turned it into one of the cleaner better pastures around and
because of that got a lot of interest in people like “What we see what you're doing. Can
you help us?” Well, this is turned into a full scale pasture management business now.
The Conservation Reserve Program (CRP) was mentioned a few times throughout the
interviews in the mixed-grass region. CRP was not mentioned among tallgrass participants,
however, CRP has helped incentivize participants in the mixed-grass region to burn. Programs
such as GPGI (Great Plains Grassland Initiative) influenced Benjamin from the mixed-grass
region to burn. The program’s requirement to burn his land helped Benjamin to learn about
prescribed burning and become a proponent for the benefits of burning in the region.
We got some financial incentive from the Agriculture Department, USDA and such part
of the GPGI program is to do the things that like I explained in that last question, that
whole list of things, but in order to fulfill the contract a burn must happen. So that kind of
forced my hand a little bit in order to figure out how am I going to burn and then I had
learned there just got a meeting about organizing the Smoky Hills Prescribed Burn
Association, and I went and I listened. And then they asked for volunteers to be on the
board of directors, and I volunteered. And the thing about that is that [ have learned so
much about burning and the effects and the value of all this and I'm really glad that I
made those decisions.
Tallgrass and mixed-grass participants learn about and receive information about
prescribed burning in different ways. A number of tallgrass participants learned to conduct burns
from a young age from family and friends with generation of knowledge. Burners who later

move to the tallgrass region of Kansas learn from their neighbors or from fire education and
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workshops provided by K-State or other organizations. The mixed-grass region by comparison
does not have as many long-time burners or people raised learning to conduct burns, however,
through PBAs and workshops in the region, they can quickly pickup practical knowledge and
training to conduct a burn. Despite prescribed burning to be a relatively new practice for some
mixed-grass participants, their responses throughout the interviews showed a high priority for
being knowledgeable on how to safely and effectively conduct burns.

Difference: Availability of Support

The tallgrass has had nearly a century of research around prescribed fire as well as
resources provided by K-State Extension and other groups. Despite not having PBAs in the
tallgrass there are numerous resources and knowledge available to guide and support burner
decisions. The same cannot be said for burners in the mixed-grass region. Most PBAs in the
mixed-grass region are relatively new and are in different levels of activity or have limited
people, leadership or equipment available to them (Cheyney, 2024; Weir et al., 2015). Pro-fire
burners and key informants in the mixed-grass region agree that more resources need to be
available to sustain emerging burning practices in the mixed-grass region. Some mixed-grass
participants also mentioned a need for more research to better inform burners circumstances
unique to their environmental conditions compared to the tallgrass.

To illustrate availability of support in the tallgrass, Nathan from the tallgrass provided an
example for the amount of support neighbors provide since they work together to effectively
burn their lands together.

A lot of our pastures are located in such a manner that we burn with neighbors because

there is no road or firebreak to stop that. So some of our fires get to be fairly large. We

try to break them up as much as possible just for ease of control and little smoke

management.
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Linda and Kent, from the tallgrass also shared similar experiences coordinating with
neighbors to achieve safe burns:

It’s usually as oftentimes a community affair. A number of adjacent ranchers will get

together and burn together so that the fire doesn't get away. You have a larger fire crew

that way and the other thing is you have a larger area to plan the burn over. Our burns
are really very small. Sometimes it is done as a community of ranchers...

In the tallgrass, support is more widely available due to prescribed burning being a long-
term practice in the region. Support from family and neighbors provides the bulk of direct
support, with Extension and state agencies take a supportive role in providing data and education
to prescribed burning in the tallgrass. With fire being more widely accepted, acquiring support is
easier in the tallgrass compared to the mixed-grass region. Although most participants from the
tallgrass have an easy time receiving help and assisting their neighbors, some burners in the
tallgrass such as Will have to work around neighbors who either don’t burn or aren’t wanting
their land burned at a similar time to the other neighbors.

Oh well yeah, well you try to coordinate, you try and coordinate the neighborhood and

get your neighbors on board to where, if you have to go backfire or something, you have

to backfire and you need neighbors they know what’s going on and see what they want to
do whether they want to burn or they are going to use backfiring, they want to burn
theirs.

There is less overall support in the mixed-grass region, paired with the need for support
being greater. Johnathon, a key informant in the mixed-grass region describes how, despite the
growing movement toward prescribed burning in recent years, it isn’t enough at its current state

to reverse the woody encroachment seen in the region.
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...we're already kind of seeing that I'd say even though prescribed burning is a tool that's
being applied, it's being applied at a pretty small scale, generally, in my area. I'm kind of
in a fragmented landscape anyway... Most of my habitat discussions deal with not deal
with, you know, the, the issues with advanced natural succession invasive species. That's
a tough one for me to answer because I feel like we're already living in that world. I think
if if prescribed burning went away, I don't know how much would change would depend
on the year we'd probably have to narrow it down to a smaller scale, you know, maybe
like to the township scale, you know, multiple sections, you know, because I do have
some places where I think burning definitely has an economic and an ecological impact, a
significant one.
Alexander from the mixed-grass describes the challenges burners face and the need for
support from everyone involved with fire.
Again, we need the fire department. We need the sheriffs. We need their help. We need
their cooperation. We need them to understand what the heck we're trying to do out here.
We need their help. We need their support. And we, the struggle is real. We have enough
people, we have so many things Mother Nature, we're fighting Mother Nature right now.
We're going into grass season this year worse this year than last year. Our ponds have no
water and we have no, we're fighting so many other things and our tax our tax dollars are
paying for these services, help us understand and somehow help us get them the
knowledge that so they understand it and they will be a part of the team. That's probably
my biggest, biggest struggle or the biggest concern I have.
Sophia, a key informant in the mixed-grass region, describes how they receive a regular
number of producers who have an interest in burning, however they lack the adequate resources

necessary to implement burning as a practice to their land.
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And so when I moved up here I definitely saw the difference of how people look at fire
and how people look at fire, how fires used and just everything along that, like how
effective fire is up here as well. So I haven't been in every single part of it. But I have
tried looking into most parts of it and seeing people's perceptions. So what this was trying
to get this PBA established up here. It's I get to see a little bit more and everyday in the
office...Every time I turn around, there's somebody coming into the office saying well we
need to burn or I wish that we could burn but I don't have the help or somebody else is
suggesting that somebody needs to burn on their property. So it's, it's really necessary. It's
just not as accessible or as easily done as big it could be.

Tallgrass participants generally have more experienced and willing burners who help
each other with prescribed burns. Based on the tallgrass interviews, the participants don’t have
much difficulty in borrowing equipment or receiving the help they need for a safe burn. Finding
enough support in the mixed-grass region is more difficult. PBAs are the main source for
personnel and equipment necessary for burners as they don’t have as many experienced burners

or the years to accumulate enough equipment for large scale burns.
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Chapter 5 - Summary and Recommendations

Summary

The risk for wildfire continues to increase around the globe (Jolly et al., 2015). Invasive
species encroachment, particularly woody plant species increase the risk for wildfire danger and
ecological transitions into more woody ecosystems in the Great Plains of North America
(Ratajczak et al., 2022). Regular burning intervals are essential to the continued existence of
grassland ecosystems throughout the Great Plains. The purpose of this study was to explore fire
culture and the use of fire as a landscape management tool among prescribed fire proponents in
two distinctly different ecoregions in Kansas. Our goals were 1) to explore private landowner
and key informant perceptions of using prescribed burning and 2) compare perceptions and
practices in a continuous pro-fire-culture region to perceptions and practices in an adjacent
region where prescribed fire is re-emerging as a land management practice. Data collection
spanned two study areas: the tallgrass ecoregion of eastern Kansas, where a culture of prescribed
burning is prevalent, and the mixed-grass region of central Kansas where prescribed burning
occurs but is less prevalent. The importance of this study is due to the lack of in depth interviews
being conducted to describe the similarities and differences between groups with a long term fire
culture, and a reemerging fire tradition.

The literature available on fire primarily focuses on wildfire, with few studies focused on
applying prescribed fire. There is even less information available when it comes to social science
and the perceptions different stakeholders have toward prescribed fire (Hiers et al., 2020). The
tallgrass region of Kansas has a largely untouched and continuous tradition of using prescribed
fire as far back as when the indigenous peoples of the region practiced prescribed fire (Eriksen &

Hankins, 2014). The mixed-grass region of Kansas upon settling in the mid 19" century would
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apply some prescribed fire practices that carried on, however it would, unlike the tallgrass, fade
from usage early on (Hoy, 1989). In recent years, PBAs emerged in the mixed-grass region in
response to the growing challenges faced from woody and other invasive species encroachment.
With the lack of information available on stakeholder perceptions in both the tallgrass and
mixed-grass regions, my questions aimed to better understand the similarities and differences
between both regions.

My research questions and objective were:

1. What are tallgrass pro-prescribed fire ranchers’ perceptions toward prescribed
burning?

2. What are the mixed-grass pro-prescribed fire ranchers and key informants’ perceptions
toward prescribed burning?

3. Research objective: Describe the similarities and differences between tallgrass pro-
prescribed fire participants’ perceptions of prescribed fire and mixed-grass pro-prescribed fire
participants’ perceptions of prescribed fire.

My first research question regarding perceptions toward burning in the tallgrass region
involved analyzing secondary data from 2019 qualitative interviews that had not yet been
examined from a social science lens. The tallgrass dataset provided the foundation to ask similar
questions to burners in the mixed-grass region, where there is little existing published research
on the social science of prescribed fire. Having interview perceptions from both groups
provided us with the means to compare the tallgrass, a proactive region where prescribed burning
is understood, generally accepted, and has been a tradition for multiple generations, to the
mixed-grass region which is experiencing a resurgence of prescribed fire usage as a reactive
response to recent wildfire events and invasive species disruptions. The major themes that would

emerge from the interviews provided us with the means to take a broad overview in
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understanding some of the similarities and differences between burners in the tallgrass and
mixed-grass regions of Kansas.

In the tallgrass, the major themes that were shared by most participants were the
pragmatic use of prescribed fire, the long-term cultural use of prescribed fire, experiential
influences for using prescribed fire, and balancing risk using prescribed fire. For tallgrass
participants, the pragmatic motivation to use fire is due to how practical it is to apply on their
land over alternatives such as extensive mechanical removal and chemical application. Fire is
described by participants as not only being the more inexpensive option, but it is the most
effective in reducing invasive species encroachment, having a positive impact on wildlife, and
benefits cattle weight gain by increasing rangeland productivity. Second, prescribed fire usage
has been a continuous practice for burners in the region for more than a century. Generations of
experience from burners and the passing of information to burners at a young age, and to people
who move to the region, have helped the practice to remain popular, effective, and meaningful to
burners. In addition to this, some burners take pride in their family burning on their lands and
preserving the tallgrass prairie either for intrinsic purposes or to eventually pass the land down to
future generations of producers. The benefits to applying fire are modulated by the consideration
for risk when burning. Producers will plan ahead of time and consider risk to themselves, their
property, their neighbors, and consider the direction the smoke will go. Burners will consider
these factors to make sure a burn is conducted as safely as possible, while considering factors
beyond the immediate site of the burn.

In the mixed-grass region, the major themes that were shared by the majority of
participants were the pragmatic motivation without an established fire culture, diligent
assessment of risks, and intensive risk mitigation. Burners in the mixed-grass region recognize

the benefits of prescribed fire in their region when compared to alternatives in countering
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invasive species encroachment. In addition to this, prescribed fire is recognized as being the most
cost-effective land management tool compared to mechanical removal and chemical application.
Burners in the region are careful in assessing risk when planning a burn, often the first
considerations are weather conditions immediately before, during, and after a planned burn day.
Risk is also assessed by current conditions of the area being burned, how overgrown it is, and
what the drought predictions are. After assessing risk, burners will mitigate risk through having a
thorough burn plan, as well as having more than enough personnel and equipment in order to
conduct a safe burn.

When comparing the themes and overarching conversations, similarities and differences
emerged between both groups. First, the similarities are in the recognition for the affordability
and effectiveness of prescribed fire as a tool. Both groups see the benefits and prioritize
prescribed fire as a cost- effective way to manage the land, especially with a goal of removing
invasive species. The differences between the tallgrass participants and the mixed-grass
participants related to burner risk perceptions. Though most participants in the tallgrass
expressed respect for fire, they also expressed comfort and confidence in using fire, believing
that it is not inherently risky due to the precautions they take, the community perceptions toward
burning, as well as generational knowledge, equipment, and help they receive from neighbors.
The mixed-grass region participants, however, were much more cautious and concerned about
conducting burns. Drought conditions and woody encroachment make it so mixed-grass
participants are dependent on PBAs, NGOs, K-State Extension, and agencies for assistance due
to the recent reemergence of larger scale prescribed burning. Another discernable difference
between both groups is in knowledge acquirement, or how individuals in each group primarily
learned to conduct prescribed burns. In the tallgrass most burner participants grew up learning

about prescribed burning from family and friends at a young age. Participants who moved to the
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tallgrass region later in life would be introduced to burning often from their neighbors. In the
mixed-grass region, most participants learned how to conduct prescribed burning primarily from
burn schools and workshops offered by PBAs, K-State Extension or other groups, while formal
education or workshops about fire were more supplemental for tallgrass participants. Finally, the
availability of support is a noticeable difference between groups. In the tallgrass, participants
have greater neighborly support and often work together to conduct burns on each other's
properties, often timing their burns to minimize smoke exposure. In the mixed-grass region,
participants are more dependent on assistance in writing and preparing burn plans, some relying
heavily on PBAs for training, equipment, and personnel, whereas there has not been a demand

for PBAs in the tallgrass due to their well-established tradition for burning.

Recommendations

Tallgrass Recommendations

For current and interested practitioners of fire within regions without a fire culture, or a
dormant fire tradition, PBAs can provide the opportunity for locals interested in burning to pool
resources to make burning viable. Grassroots movements tend to be viewed more favorably than
initiatives from government agencies, they can also receive equipment, funding, and training
from these resources (Weir et al., 2015). For the grasslands to continue to exist, the need to
promote continued fire traditions and develop new ones is important. Based on our findings, our
recommendation to practitioners in the tallgrass is to continue to support and expand on how
groups interacting with burners can help them in making proactive decisions when applying
prescribed fire. Burners in the tallgrass are encouraged to share and pass their knowledge and
stories down to the next generation of landowners and the wider communities. Whenever new
policies are being considered, burners should have a place at the table for their knowledge and

recommendations on the future of prescribed fire practices. Tallgrass burner participants are
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experienced, highly aware of risk, and should be recognized as understanding the risks of
prescribed burning. In addition, tallgrass burners, as well as all burners, need to continue to have
open and timely access to accurate weather data to help with their informed burning decisions.
Mixed-grass Recommendations

Burners in the mixed-grass region emphasized the need for and importance of more and
easily accessible experts in writing burn plans. Burn plans provide practical information burners
can use to make sure a burn is diligently conducted and also provide a personal peace of mind in
what needs to be done; burn plans also may be used to protect them from legal disputes. In the
mixed-grass region, producers described challenges finding professionals who can write
thorough plans, so there is a demand for more professionals who can write burn plans in the
region. Burners in the mixed-grass region shared more concern for liability. We recommend that
policies related to fire and liability be revisited for clarity, and for work to be done to make sure
policies are easily interpreted. Burners and key informants need to build relationships with their
communities and facilitate dialogue with other stakeholders such as county commissioners,
emergency services, and other municipal resources. More studies should be conducted in the
mixed-grass region to get more perspectives from other burners, neighbors who do not burn, and
officials involved with or who make decisions relating to burning. Because we had difficulty
finding information about active and inactive PBAs online during our data collection, we
recommend key informants or other resources to keep up-to-date records of PBAs, their number
of members, the degree of activity they are in, and record the needs of these PBAs so they
continue to be active and discoverable by interested landowners.

Burners in any region need continued and regular access to weather resources to aid in
their burning decision making. Burners also need continued support from state and federal

agencies, as well as NGOs in order for burners to continue to protect and maintain their native
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landscape and agricultural practice. State prescribed fire councils or other leading fire groups in
other states should regularly contact PBAs to maintain records for the number of members in a
PBA and their degree of activity. To continue to document the practice of prescribed fire, and to
share information about prescribed fire, more stories about prescribed fire need to be recorded.
Future Research Recommendations
There is a need for additional qualitative research to preserve and further analyze

prescribed burning practices to better understand and support those who manage landscapes via
burning. There is also a need to further explore what fire culture means in different communities
and how it may vary from place to place, as documenting and defining fire culture may promote
continued long-term usage of prescribed burning in ecosystems that have experienced historic
burns through natural and human means. More studies should be conducted on prescribed fire
policy and how it shapes burner behavior and perception toward fire risk and liability. Finally,
more research needs to be conducted in order to expand on current theories around prescribed

fire to refine our understanding of the practice.
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approval. This proposal is approved for three vears from the date of this correspondence.

APPROVAL DATE:  04/14/2022
EXPIRATION DATE: 04/13/2025

In giving its approval, the Committee has determined that:

No more than minimal risk to subjects
This approval applies only to the proposal currently on file as written. Any change or modification affecting
human subjects must be approved by the IRB prior to implementation. All approved proposals are subject to
continuing review, which may include the examination of records connected with the project. Announced
post-approval monitoring may be performed during the course of this approval period by URCO staff. Injuries,

unanticipated problems or adverse events involving risk to subjects or to others must be reported immediately
to the Chair of the IRB and / or the URCO.

Electronically signed by Rick Scheidt on 04/14/2022 3:42 PM ET

203 Fairchild Hall, Manhattan, KS 66502 | (785) 532-3224 | fax:(785) 532-3278
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Appendix B - Institutional Review Board Approval Letter Mixed-

Grass Study

KANSAS STATE University Research
UNIVERSITY  Compliance Office

TO: Katie Burke Proposal Number IRB-10952
Communications & Ag Education

Manhattan, KS 66506

FROM: Rick Scheidt, Chair
Committee on Research Involving Human Subjects

DATE:  12/20/2021

RE: Approval of Proposal Entitled, “An ecosystem-level evaluation of sustainable agricultural practices
and the barriers to their adoption.”

The Committee on Research Involving Human Subjects has reviewed your proposal and has granted full
approval. This proposal is approved for three vears from the date of this correspondence.

APPROVAL DATE:  12/19/2021
EXPIRATION DATE: 12/18/2024

In giving its approval, the Committee has determined that:

No more than minimal risk to subjects
This approval applies only to the proposal currently on file as written. Any change or modification affecting
human subjects must be approved by the IRB prior to implementation. All approved proposals are subject to
continuing review, which may include the examination of records connected with the project. Announced
post-approval monitoring may be performed during the course of this approval period by URCO staff. Injuries,

unanticipated problems or adverse events involving risk to subjects or to others must be reported immediately
to the Chair of the IRB and / or the URCO.

Electronically signed by Rick Scheidt on 12/24/2021 11:40 AM ET

203 Fairchild Hall, Manhattan, KS 66502 | (785) 532-3224 | fax:(785) 532-3278
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Appendix C - Semi-structured Interview Consent Form

An ecosystem-level evaluation of sustainable agricultural practices
and the barriers to their adoption

Thank you for your time and consideration in helping us better understand fire culture in
Kansas. Our goal is to use information from these interviews to help us provide educational
programming for producers in the region. The interview will take 30-60 minutes.

Your participation is voluntary. The audio for this interview will be recorded, but your personal
information, like your name and anyone else’s name, will not be shared and will be stored
separately from the recording. It is possible that your responses, without your personal
information, could be stored and used for future research studies or by future researchers
without asking for further consent. As the researcher, | will do everything possible to separate
your identity from the results of this research, though in rare cases, one may be able to piece
together information and determine who has participated in the interview. There is no direct
benefit in participating in this research. If you do not agree to participate, we will not proceed
with the interview (refusing to participate will result in no penalty or loss). For additional
information regarding human participation in research, contact Lisa Rubin with the Kansas State
University Office of Research Compliance at (785) 532-3224, or 203 Fairchild Hall, 1601 Vattier
St, Manhattan, KS 66506.

If you have any questions about this research, please feel free to ask them now, after the
interview is over, or through email: Adrian Sulivant, Sulivant@ksu.edu, 918-812-7971.

Do you agree to participate in this research interview?
Yes
No

Interviewee signature: Printed name:
Project staff member:
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Appendix D - Semi-Structured Interview Guide Tallgrass

Personal Perceptions towards Prescribed Fire

1. Why do you use prescribed fire?

2. What ecosystem impacts (soils, water, vegetation, wildlife) have you seen from the use or
non-use of prescribed fire on land you manage?

3. What are the biggest constraints to achieving the amount of prescribed fire you’d like to
use?

4. Is there a historic context for using prescribed fire?
How long has prescribed fire been used to manage Flint Hills rangelands? Do you see
yourself as part of a tradition of using prescribed fire?

6. Are there acceptable substitutes for prescribed fire?

Community Perceptions towards Prescribed Fire

7. How is prescribed fire regulated in the Flint Hills (include self-regulation if appropriate)?
If you self-regulate, what things do you consider?

8. Do most residents of the Flint Hills accept prescribed burning as a normal practice? If
not, what kind of complaints do you most often receive?

9. What risks are most important to you in deciding whether or not to burn?

10. Do you view prescribed burning as a generally risky activity?

11. What is most incomprehensible in other people’s attitudes towards prescribed fire (local

and non-local)?

Economics of Prescribed Fire
12. What would be the economic impact if you lost the ability to use prescribed fire?
13. If you lease land or custom graze cattle, are there stipulations in the contract documents

relating to prescribed burning? If so, what would be typical wording?
Experience with Prescribed Fire

14. How much prescribed burning have you conducted in the past 10 years (estimated

number of fires, number of acres)?
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15. Who has provided you with assistance in planning or applying prescribing fire during the
past 10 years?

16. How do you adjust your use of prescribed fire based on climatic factors, prior years’
utilization and regrowth, and changes you see occurring on the land you manage?

17. What is your personal step-by-step process when conducting a burn, from planning to

mop up?

Information Acquisition
18. How did you learn to conduct prescribed burns?
19. How do you learn about new/modified prescribed burn equipment or methods?
20. How do you share information about prescribed fire?
21. How well informed do you feel you are when making decisions about whether to use
prescribed fire (very informed, uninformed, informed, very informed, unsure)
22. What types of prescribed burning factual information would be most useful to you? How

would you prefer to receive this information from?

Demographics

23. What is your age group? 20-40, 40-60, 60+

24. What is your gender? (Female, Male)

25. In which area of the Flint Hills do you burn? (North, Central, South)

26. What percentage of your household income is generated from ranching? (0-25%, 26-
50%, 51-75%, 76-100%)

Appendix E - Semi-Structured Interview Guide Mixed Grass

An ecosystem-level evaluation of sustainable agricultural practices and the barriers to
their adoption - Qualitative Analysis
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Semi-structured interview guide

Thank you for meeting with me today. As we discussed via email, I’'m interviewing several
Kansas producers about land management approach, specifically their fire culture and prescribed
burning practices. We have only an hour to visit today so that all producers get the same amount
time to share their thoughts on the questions we are going to discuss. If I notice we are running
short of time, I will move us along so you have a chance to weigh in on all the questions. Okay?

For research purposes, I am going to record our discussion. Your name will not be associated
with any information reported or further research. It stays with the research team of five at
Kansas State. We will assign you a pseudonym, so all of your responses will remain confidential.
If there is a question you prefer not to answer, please just say so. You may also stop the
interview at any time.

Is it okay if I start recording?

Personal Perceptions towards Prescribed Fire
To get us started, would you please describe your operation?
Prompts:

What region of Kansas do you consider yourself to operate in? What county is most of
your operation in?

What is your acreage of rangeland vs cropland?

How much land is owned versus leased?

What are your overall priorities in land management?

What is your outlook on using fire as a management tool?

Tell me more

Can you describe how fire is used on your operation? Why do you use fire for your
operation?

What ecosystem impacts (soils, water, vegetation, wildlife) have you seen from the use or
non-use of prescribed fire on land you manage?

What are the biggest constraints to achieving the amount of prescribed fire you’d like to
use?

Is there a historic context for using prescribed fire?

How long has prescribed fire been used to manage your rangelands?

Do you see yourself as part of a tradition of using prescribed fire?

Are there acceptable substitutes for prescribed fire?

Community Perceptions Towards Prescribed Fire

These next few questions will help me understand how your community effects your decision on
whether or not to burn.

Prompts:

How is prescribed fire regulated in your region (or county)?

Can you describe how you also self-regulate?

Do most residents of your region accept prescribed burning as a normal practice? If not,
what kind of complaints do you most often receive?

What risks are most important to you in deciding whether or not to burn?
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Do you view prescribed burning as a generally risky activity?

What do you think other people’s attitudes are towards prescribed fire (local and non-
local)?

Economics and Lease agreements: Prescribed Fire
Prompts:

What would be the economic impact if you lost the ability to use prescribed fire?
If you lease land or custom graze cattle, are there stipulations in the contract documents
relating to prescribed burning? If so, what would be typical wording?

Experience with Prescribed Fire

Prompts:
How much prescribed burning have you conducted in the past 10 years (estimated
number of fires, number of acres)?
Who has provided you with assistance in planning or applying prescribed fire during the
past 10 years?
How do you adjust your use of prescribed fire based on climatic factors, prior years’
utilization and regrowth, and changes you see occurring on the land you manage?
What is your personal step-by-step process when conducting a burn, from planning to
mop up?

Information Acquisition

Prompts:
How did you learn to conduct prescribed burns?
How do you learn about new/modified prescribed burn equipment or methods?
How do you share information about prescribed fire?
How well informed do you feel when making decisions about whether to use prescribed
fire (Very informed, informed, uninformed, very uninformed, unsure)
What types of prescribed burning information would be most useful to you? How would
you prefer to receive this information?
Besides fire, are there any other land management tools or approaches you want to learn
more about?

Demographics
Prompts:
What is your age group? 20-40, 40-60, 60+
What is your gender? (Female, Male)
What percentage of your household income is generated from ranching? (0-25%, 26-
50%, 51-75%, 76-100%)

What did you hope to get out of this interview. Is there anything we didn’t discuss that
you’d like to talk about?
Is there anything else you would like to add?

I’m looking for additional farmers or ranchers in your region who are either actively

using fire, or want to use fire as a management tool. Do you know anyone who would be a good
fit for this study?
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