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EXECUTIVE SUMMARY

Lead ammunition is widely used within the hunting community due to its low price point,
perceived accuracy, availability in stores, and individual experience with usage. Unfortunately,
this soft metal has the ability to fragment more than any other type of ammunition type,
potentially increasing exposure to lead within the hunting community. Hunters can be exposed to
lead via inhalation from gunpowder emitted when shooting a firearm and ingestion from hand-
to-mouth action or the consumption of contaminated game meat (there is no or low dermal
absorption of lead). This exposure to lead can potentially cause negative health consequences
like brain damage, reproductive issues, kidney damage and much more.

With the frequent usage of a toxic metal within the hunting community, there can be
potential negative health outcomes that follow. To address these concerns, this research focuses
on one main question: are hunters at high risk of lead exposure, if so, what habits and beliefs are
impacting this exposure? To assess this question, a survey was sent to 20,000 deer and bear
hunters in North Carolina. This survey examined the level of lead exposure (specifically in
white-tailed deer, black bear, turkey, and dove hunters), hunter knowledge about the impacts of
lead on human and ecosystem health, beliefs about a hunter's role in environmental conservation,
and amount of concern that hunters feel about biodiversity loss and lead exposure via game
consumption.

There were 210 respondents to the survey (as of 03/28), most of whom identified as white
males and had a high level of education compared to the general hunting population. A majority
of the hunters stated that lead makes the most accurate projectile and copper makes the most
accurate jacket, with 73.5% of all types of hunters tending to use ammunition which contains
lead. When looking specifically at lead ammunition usage, most hunters only use a couple of
rounds of ammunition a year to hunt a particular type of game, with the exception of dove
hunters who tend to use more rounds per year. When observing the cost of this ammunition
usage, it was seen that approximately 70% of hunters spent $0 to $100 annually on ammunition
per game type in the past year, with 30% to 50% of all observed game hunters spending $1 to
$50 annually. There was no observed difference in overall money spent on ammunition between
lead and non-lead ammunition users.

With the usage of lead ammunition, it was important to assess potential exposure via
hunting habits. Over 50% of hunters indicated that they washed their hands and firearms after
firearm usage, as well as wore eye protection most of the time or always when hunting in that
past year. While 50 to 60% of the population frequently wore eye protection and cleaned their
hands after firearm usage, 41.2% and 27.5% of the participants indicated that they never or rarely
wore eye protection or cleaned their hands after firearm usage, respectively. It was observed that
deer and turkey hunters do not remove residue frequently, with over 70% of both types of
hunters respectively indicating that they never or rarely clean residue from their game meat,
when compared to dove hunters which had less than 50% of the population indicating that they
never or rarely removed residue. Additionally, when looking at consumption habits, 79.7% and
83.3% of deer and bear hunters respectively gave away a bit or more of their harvested game



meat. On the flip side, over 80% of deer and dove hunters still tended to eat most or all of their
game meat, with deer hunters consuming this meat frequently (a majority consumed deer meat
weekly or twice a month).

In trying to understand what may contribute to the usage of lead ammunition, knowledge,
beliefs, and levels of concern were observed within this hunting population. Approximately 80%
of the study population indicated they perceived themselves knowledgeable to some extent about
lead and its impacts on human and ecosystem health. For the most part, this self-assessment was
true with approximately 80% of the study population answering each question correctly, with the
exception of questions 4 and 8. Only 60% of the population answered question 4 correctly.
Importantly, question 4 was the only question which mentioned the potential lead exposure via
lead ammunition usage, indicating that hunters may not know about exposure from lead
ammunition usage. This knowledge gap about exposure via lead ammunition continues to be
observed when asking participants about their beliefs about a hunter's role in environmental
conservation. In the belief section, participants tended to agree that individuals who hunt should
try and protect the environment, but participants were less inclined to believe statements that tie
in environmental harm from lead ammunition usage. Only 40% to 50% of participants agreed to
some extent with statements which tie in in lead ammunition usage to environmental harm,
whereas 80% to 90% of participants agree to some extent with statements that pertain to a
hunter’s role in the environment. Additionally, hunters were observed to not be as worried about
exposure through consuming harvested game meat, when compared to biodiversity loss, further
enforcing the idea that hunters do not think or care about lead exposure via lead ammunition. Of
the hunting population 77.9% of participants were worried to some extent about biodiversity
loss, whereas only 23.4% of hunters were concerned about lead exposure through game meat
consumption.

When comparing the data, it was seen that those who know more about lead tend to take
more precautionary measures which may limit their exposure to lead, like removing residue from
harvested game and wearing eye protection. Additionally, it was seen that those who use non-
lead ammunition tend to be more worried about lead exposure, agree more with statements posed
within the belief section, and are less likely to think that lead is the most accurate projectile,
jacket, and/or shot type. With this information, beliefs, perceptions of accuracy, and amount of
worry could play a role in ammunition preference. Ultimately, more research needs to be
conducted to further understand this area of concern.



INTRODUCTION

Hunting is a favorite pass-time across the globe, with there being 15.2 million registered
hunters in the US alone in 2020 (Hunting for All, 2022). With this vast population of hunters,
there is a subsequent large industry for ammunition production. There are 9 billion pieces of
ammunition produced annually, with 90% of this ammunition being composed of lead
(NYTimes, 2018). Many hunters use lead ammunition because it is cheaper, there has been
generational use of this ammunition type, lead ammunition is more accessible, and people
perceive this type of ammunition to be more effective.

While lead ammunition tends to be cheaper, more accessible, and people have more
established habits with using lead ammunition, it is not observed to be more effective than other
types of ammunition. A study looking at the accuracy of lead versus other types of ammunition
saw that non-lead ammunition had similar deflection angles, cavity shapes, energy conversion
and reproducibility compared to lead ammunition. While these ammunition types had similar
shooting patterns, one major difference was that lead ammunition produced many more
fragments than its non-lead counterparts (Gremes et al, 2014). In another study, lead ammunition
was observed to produce more fragments that penetrated deeper and wider into game meat,
which would increase the risk of lead exposure through the consumption of game meat
(Trinogoaa et al., 2019).

This fragmentation of lead ammunition is largely due to this metal being so soft. With the
soft nature of this metal, when lead ammunition hits the bone of larger game (like deer and
moose), it tends to shatter easily, distributing lead throughout the game meat. Smaller game have
less dense bones, leading to less fragmentation of lead ammunition. However, ammunition
(typically shotgun ammunition) used for small game is hard to remove, potentially increasing
exposure to lead. With lead fragmenting and contaminating game (regardless of the type of game
harvested), there is the potential of lead exposure via consumption (Rutledge, 2023).

While lead exposure can occur from direct ingestion, exposure via consumption is also
possible from hand to mouth action. If hunters do not wash their hands after handling
ammunition or their firearm and proceed to touch their mouth, lead particles can potentially be
ingested. Lead particles can additionally be inhaled when shooting firearms, leading to another
exposure route for lead. When lead particles are entered into the airway, lead can enter into the
human body via the eyes. Other than exposure via the eyes, there is little to no dermal absorption
of lead (CDC, 2023).

This potential lead exposure from ammunition can cause many serious and long-lasting
health issues. Once lead is entered into the body, this metal can bind to erythrocyte proteins,
enabling the movement of this toxic contaminant throughout the bloodstream and into critical
organ systems. Within these organ systems lead can bind to sulfhydryl and carboxyl groups,
negatively impacting their function. Additionally, lead can interfere with calcium pathways,
stopping calcium metabolism and enabling lead to bind within the bones (allowing for lead
accumulation within the body) (Nemsadze, 2009). Due to the variety of organ systems and



mechanisms that lead disrupts, there are numerous health outcomes that could occur with lead
exposure including: elevated blood pressure, reproductive issues, brain development, kidney
issues, speech and hearing loss, and more (NIEHS, 2024). Children are more at risk for these
issues than adults, largely because children have more behaviors that would increase lead
exposure. Additionally, children have a lower body weight, which enables lead to be more
concentrated within the bodies of children, compared to adults with the same exposure.

With the implications of lead exposure on human health, it is important to understand the
risks of using lead ammunition. This research aims to understand what hunting behaviors are
employed by the hunting community which may alter the amount of lead uptake.

METHODS

To assess the risk of lead exposure within the hunting community, a study with two parts
was conducted. The first part of this study involved an ammunition survey which was sent to
5,000 bear hunting permit holders and 15,000 deer hunters in North Carolina that were randomly
selected. Since hunters often times hunt a variety of different game, it was anticipated that there
would be many different types of game hunters within this survey population. This survey was
only sent to hunters who were 18 to 75 years old. Half of the survey recipients had an annual
sportsman license and the other half of the recipients had a lifetime sportsman license. To
participate in this survey, participants must have hunted within the past year. The second part of
this research was a key informant study. The key informant study was composed of 16
individuals who have hunted in the past year within North Carolina, as well as some controls,
who did not hunt with firearms within the past year. These individuals took a physical copy of
the ammunition survey, underwent a bone-lead scan, and took part in a discussion.

Ammunition Survey

The ammunition survey consisted of five main modules. The first module of this survey
looked at potential exposure to lead. This section was broken apart by game type which a person
hunts, namely by white-tailed deer, black bear, turkey, and dove. Certain hunting habits differ
between different game hunters, and, by asking generalized questions, the nuance of certain
exposures would have been missed. Within the exposure section, ammunition and firearm
preferences, hunting habits and practices, as well as consumption habits were looked at. The
second module of this survey was a knowledge assessment of lead’s impact on human and
environmental health. Within this section, participants were asked how much they perceive that
they know about the impact of lead on human and environmental health. By asking this question,
the accuracy of people’s perception of their own knowledge can be assessed. Not only does this
assess how accurate people’s responses are to the reality of practices, but this allows researchers
to understand whether knowledge plays a role in ammunition selection or any practices regarding
ammunition. The next module looks at the general beliefs that hunters have about their role in
conservation and the impact that lead ammunition plays within the environment. By
understanding the beliefs that this population holds about the environment and lead, it can be



assessed whether people use lead ammunition because they do not care about ecosystem impacts,
as well as if this population believes that there are impacts on the environment by the usage of
lead ammunition. The exposure questions, as well as the knowledge check and belief section
statements can be observed in Table Al in the appendix. The participants were then asked to
quantify their level of concern regarding biodiversity and lead exposure to assess whether
hunters are worried to any capacity about the ecosystem or lead exposure, which could play a
role in ammunition selection. Lastly, participants were asked about their demographic
information. To analyze relationships observed within the survey data, both chi square and fisher
exact tests were used.

Key Informant Study

The key informant study involves a small subset of the hunting population taking the
previously discussed ammunition survey, undergoing a bone lead scan, and participating in a
discussion. A pXRF (portable x-ray fluorescence spectroscopy) was used to determine the
concentration of lead within the bone of the participant. The pXRF produces x-rays, which move
the inner shell electrons before the outer shell electrons take their place, emitting a fluorescence
x-ray back into the machine. These refracted x-rays produce waves, which allow the equipment
to identify and quantify metals within a sample (ThermoFisher, 2024). To analyze the amount of
lead within the bone of a participant, a Thermo Fisher pXRF was set on the tibia of a participant
for three minutes. After this sample was taken, the raw data was sent to Purdue, where a
laboratory ran the data through equations to determine the amount of lead within the bone.
Numbers were used to connect survey questions to scan data, so that habits and beliefs discussed
within the ammunition survey could be linked to exposure data. The discussion portion mainly
entailed a conversation about potential incentives to move away from lead ammunition and
beliefs about lead ammunition usage. Overall, the key informant study will not be included in
this paper but will be discussed in future research.

RESULTS

Demographics
The survey had 210 respondents, with most of the participants being white males who
were more educated and had a higher income. Of this study population, approximately 98% of
participants were male and 99% were white. Roughly 54% of the population completed a
bachelor's degree or higher, while roughly 74% of the study population makes over $80,000 in
annual income. The demographic information can be further seen in Table 1 below.



Demographics Number of participants
(n =210)
Sex
Female 3 (2.24%)
Male 137 (97.86%)
Education
Less than highschool 0 (0%)
Highschool 15 (10.63%)
Some college 50 (35.46%)
Bachelors 44 (31.20%)
Graduate School or 32 (22.69%)
Equivalent
Age
Under 18 0 (0%)
18-24 4 (2.81%)
25-34 12 (8.45%)
35-44 29 (20.42%)
45-54 29 (20.42%)
55-64 36 (25.35%)
65-74 29 (20.42%)
75 or older 3(2.11%)
Race
White 132 (98.51%)
Black 0 (0%)
Native American 1 (0.76%)
Asian 1 (0.76%)
Hispanic 0 (0%)
Income
Less than $20,000 2 (1.72%)
$20,000-$39,999 2 (L.72%)
$40,000-$59,999 9 (7.76%)
$60,000-$79,999 17 (14.66%)
$80,000-$99,999 17 (14.66%)
$100,00-$119,999 16 (13.79%)
$120,000-$139,999 10 (8.62%)
$140,000-$179,999 16 (13.79%)
$180,000 or more 27 (23.27%)

Table 1: Demographic information

Of the study population, 177, 77, 116, and 79 individuals hunted white-tailed deer, black
bear, turkey, and dove respectively. Within this population, 130 individuals stated that they
hunted for recreation, 115 individuals stated that they hunt because they like the taste of game,
119 individuals stated that they hunt to manage wildlife, and 111 individuals stated that they hunt
to connect with nature. While it is known what game people prefer to hunt and why people hunt,
it is important to understand hunting habits to see potential lead exposure.



Ammunition Preferences

Black bear and deer hunters were asked about which type of metal (with the choices
being lead, copper, and steel) would make the most accurate type of jacket and projectile in their
opinion. All bear hunters who use a shotgun, 69.4% of bear hunters who use a rifle or
muzzleloader, and 62.5% of deer hunters who use a rifle or muzzleloader said that lead would
make the most accurate type of projectile. The rest of the hunters were split between those who
thought copper was the most accurate projectile and those who did not know which metal type
would be the most accurate. Looking at the perceived most accurate jacket metal type, 50% of
bear hunters who use a rifle or muzzleloader, 71.4% of deer hunters who use a shotgun, and
59.8% of deer hunters who use a rifle or muzzleloader believe that copper would make the most
accurate jacket. The rest of the hunters either thought that lead would make the most accurate
jacket or they were unsure about what metal would make the most accurate jacket. When looking
at dove and turkey hunters, participants were asked which shot type would be considered to be
the most accurate. A majority (66.1%) of dove hunters perceived lead to be the most accurate
shot type. The participants who hunted turkey were split on their perceptions of accuracy, with
40%, 26.7%, and 23.3% of turkey hunters perceiving tungsten, lead, and copper shot types to be
the most accurate. Generally, most hunters perceive lead to be the most accurate projectile and
copper to be the most accurate jacket.

While hunters may perceive different metals to make accurate jackets and projectiles, a
majority of hunters preferred the use of ammunition containing lead compared to lead free
ammunition. Looking at the break down of ammunition preference by game type, 77.9% of dove
hunters, 51.5% of turkey hunters, 100% of bear hunters who use a shotgun, 66.7% of bear
hunters who use a rifle or muzzleloader, 72.7% of deer hunters who use a shotgun, and 72% of
deer hunters who use a rifle or muzzleloader stated that they preferred the use of ammunition
which contains lead. On the flip side, 17.6% of dove hunters, 42.4% of turkey hunters, 0% of
bear hunters who use a shotgun, 21.1% of bear hunters who use a rifle or muzzleloader, 18.2% of
deer hunters who use a shotgun, and 17.8% of deer hunters who use a rifle or muzzleloader
stated that they preferred the use of lead-free ammunition. Between all types of game hunters,
73.5% of the study population preferred the use of ammunition that contains lead and 19.5% of
hunters prefer lead free ammunition.

When looking specifically at the usage of lead ammunition, hunters do not tend to use a
large amount of ammunition. Of the different types of game hunters, dove hunters use the most
ammunition. Fifty percent of dove hunters use between 2 and 68.75 rounds of ammunition per
year to hunt dove (when looking at the 25th and 75th quartile of the data). The median amount of
ammunition used for dove hunters is 6 rounds per year and the data range was 0 to 161 rounds of
ammunition. Deer hunters who use a shotgun also use more ammunition than other types of
game hunters with half of these hunters using between 3.5 to 11 rounds of ammunition per year
for hunting deer. The median amount of ammunition used per year for deer hunters who use a
shotgun is 5 rounds of ammunition, with a data range of 2.5 to 11 rounds of ammunition. Deer



hunters who use a rifle have a 25th quartile value of 1, a median value of 3, a 75th quartile value
of 3.25, and an overall data range of 0 to 7 rounds of ammunition per year for hunting deer. Deer
hunters who use a muzzleloader have a 25th quartile value of 0.54, a median value of 0.75, a
75th quartile value of 2, and a data range of 0 to 2 rounds of ammunition per year for hunting
deer. Black bear hunters who use a rifle have a 25th quartile value of 0, a median value of 0.5, a
75th quartile value of 0.75, and a data range of 0 to 2 rounds of ammunition used per year to hunt
bear. Black bear hunters who use a shotgun have a 25th quartile value of 0.17, a median value of
0.8, a 75th quartile value of 2, and a data range of 0 to 4 rounds of ammunition used per year to
hunt bear. Turkey hunters have a 25th quartile value of 1, a median value of 1.5, a 75th quartile
value of 2, and a data range of 1 to 3 rounds of ammunition per year for turkey hunting. Overall,
most game hunters did not use many rounds of lead ammunition a year, with the exception of
dove hunters.

Hunting Habits

When assessing the interplay between hunting habits and exposure, participants were
asked a series of questions regarding the frequency in which they took precautionary measures
that may affect lead exposure in the past year. When asked about the frequency in which
participants cleaned their firearm after usage, 1.3%, 12.4%, 20.9%, 32.7%, and 32.7% of hunters
never, rarely, half the time, most of the time, or always cleaned their firearm in the past year,
respectively. Looking at the frequency of hand cleaning after firearm usage, 9.2%, 18.3%,
11.1%, 33.3%, and 28.1% of hunters never, rarely, half the time, most of the time, or always
washed their hands after using their firearm in the past year. Assessing the usage of eye
protection when using a firearm, it was seen that 20.3%, 20.9%, 5.9%, 24.8%, and 28.1% of
hunters never, rarely, half the time, most of the time, or always wore eye protection in the past
year. Overall, a majority (86.4% and 72.5%) of hunters tend to clean their firearm and wash their
hands after firearm usage half the time or more, with only 13.7% and 27.5% of hunters rarely or
never cleaning their firearm and cleaning their hands after firearm usage. When looking at the
usage of eye protection, the population is more split with 41.2% of hunters rarely wearing eye
protection and 58.8% of hunters wearing eye protection half the time or more frequently.

Looking at the frequency of residue removal from game meat within the past year, 6.5%,
31.8%, and 37.1% of dove, turkey, and deer hunters never remove residue. Of dove, turkey, and
deer hunters respectively 51.6%, 40.9%, and 36.2% of participants rarely removed residue. Only
10.5% of deer hunters removed residue half the time, and no turkey or dove hunters stated that
they removed residue half of the time. When looking at hunters who clean residue from their
caught game meat most of the time, 41.9%, 27.3%, and 6.7% of dove, turkey, and deer hunters
respectively clean residue from their caught game most of the time. Deer hunters are the only
group which had individuals that always clean residue from their caught game meat, with 9.5%
of deer hunters stating that they always clean residue off of their caught game meat. With these
observations, deer and turkey hunters are seen to clean residue from their caught game meat less
frequently than dove hunters. This trend can potentially be observed because deer and turkey



hunters cut around bullet wounds, whereas dove hunters do not. Black bear hunters were not
included in this assessment of frequency because only one black bear can be harvested per year,
making it impossible to know the frequency of habits.

Consumption Habits

Participants were also asked about the amount of game meat that they ate and that they
gave away within the past year. First, looking at the amount of game given away, 56.1% of dove
hunters, 16.7% of bear hunters, and 21.3% of deer hunters did not give away any of their caught
game meat. Of dove hunters only 22.8% gave away a bit of their caught game, whereas 66.7% of
bear hunters and 63.9% of deer hunters gave away a bit of their caught game meat. Only
individuals who were dove or deer hunters indicated that they gave away half of their meat, with
8.8% of dove hunters and 10.2% of deer hunters giving away half of their caught game.
Additionally, only individuals who were dove or deer hunters indicated that they give away most
of their game, with 3.5% of dove hunters and 0.9% of deer hunters giving away most of their
caught game. Of dove hunters 8.8% of this population gave away all of their caught game, 16.7%
of bear hunters gave away all of their game meat, 3.7% of deer hunters gave away all of their
caught game meat. Deer and bear hunters tended to give away a bit or more of their harvested
game meat, with dove hunters tending to keep more of their game meat for themselves. Turkey
hunters were not included in this analysis due to a lack of data.

Looking at the amount of game hunters consumed within the past year, 10.5% of dove
hunters, 14.3% of bear hunters, and 4.6% of deer hunters do not consume any of their caught
game. Of dove, bear, and deer hunters 1.8%, 21.4%, and 3.7% of these respective groups
consumed a bit of their caught game. There were 5.3% of dove hunters, 7.1% of bear hunters,
and 6.5% of deer hunters that indicated that they consumed half of their harvest. Looking at
individuals that consumed most of their harvested game, 17.5% of dove hunters, 21.4% of black
bear hunters, and 25.9% of deer hunters indicated that they consumed most of their game.
Finally, 64.9% of dove hunters, 35.7% of bear hunters, and 59.3% of deer hunters consume all of
their game meat. Overall, deer and dove hunters tend to consume more of their game meat than
black bear hunters. Turkey hunters were not included in this analysis because there was a lack of
response from turkey hunters during this portion of this survey.

While it is important to understand the amount of game consumed, it is also important to
understand the frequency of meat consumption within the past year. Looking at black bear and
deer hunters, 21.4% and 1.9% of black bear and deer hunters never consumed their caught game
meat. Of black bear and deer hunters, 14.3% and 48.6% of these respective populations consume
their game meat weekly. There are 35.7% and 13.3% of black bear and deer hunters that
consume their game meat monthly. Of bear hunters and deer hunters, 14.3% and 23.8% consume
their game meat twice a month. Looking at seasonal consumption, 14.3% of black bear hunters
and 12.4% of deer hunters consume their meat seasonally. Dove and turkey hunters had a
different metric of measuring frequency of consumption due to the size of the game and amount
of game that can be harvested. Of dove hunters, 78.9% of hunters eat their caught game



seasonally, 5.3% of hunters eat their game meat twice a month, 7.0% of hunters eat their game
meat monthly, and 8.8% of hunters never eat their caught game meat. There was no data on
turkey hunters.

Ammunition Cost

Participants were asked to quantify the amount of money spent on ammunition per game
type and overall (including all game types). First, money spent on a particular type of game
within the past year will be discussed. There were 12.0% of deer hunters, 38.6% of bear hunters,
12.9% of turkey hunters, and 15.1% of dove hunters who did not spend any money within the
past year on hunting their preferred game. There were 46.3% of deer hunters, 31.6% of bear
hunters, 54.8% of turkey hunters, and 43.4% of dove hunters that spent $1 to $50 on
ammunition per year. There were 17.6% of deer hunters, 19.3% of bear hunters, 19.4% of turkey
hunters, and 32.1% of dove hunters who spent $51 to $100 on ammunition per year. There were
12.0% of deer hunters, 7.0% of bear hunters, 6.5% of turkey hunters, and 5.7% of dove hunters
that spent $101 to $150 on ammunition in the past year. Lastly, 12.0% of deer hunters, 3.5% of
bear hunters, 6.5% of turkey hunters, and 3.8% of dove hunters have spent $200 or more within
the past year. Overall, a majority of hunters spent between $0 to $100 a year on ammunition,
with more hunters tending to spend between $1 and $50 on ammunition annually. Bear hunters
tended to spend less money than other game hunters.

Overall money spent on ammunition within the last year was observed, and has been
broken apart by lead ammunition and non-lead ammunition users. For individuals who use lead
ammunition, 3.3%, 58.6%, 19.7%, 2.6%, 3.3%, 1.9%, and 7.2% of lead ammunition users spent
$0, $1 to $250, $251 to $500, $501 to $750, $751 to $1,000, $1,001 to $1,250, $1,251 to $1,500,
and $1,501 or more within the past year, respectively. For non-lead users, 0%, 64%, 18%, 6%,
6%, 0%, 0%, and 6% of non-lead ammunition users spent $0, $1 to $250, $251 to $500, $501 to
$750, $751 to $1,000, $1,001 to $1,250, $1,251 to $1,500, and $1,501 or more within the past
year, respectively. Overall, lead and non-lead ammunition users spent roughly the same amount
on ammunition within the past year, with most hunters spending less than $500 on ammunition.

Knowledge Check

When asking participants about how much they think that they know about the impacts of
lead ammunition on ecosystem and human health, 29.8% strongly agreed, 37.3% agreed, 14.9%
somewhat agreed, 13.0% neither agreed nor disagreed, 1.2% somewhat disagreed, 2.5%
disagreed, and 0.6% strongly disagreed that they were knowledgeable about the impacts of lead
on the human body and environment. Ultimately 82% of participants agreed to some extent that
they were knowledgeable about the effects of lead on human and ecosystem health.

Diving into the knowledge check, participants were given a series of eight true or false
statements. These statements can be seen in Table Al. For the first statement, 4.4% of
participants chose the incorrect answer, 80.1% chose the right answer, and 15.5% did not know.
The second statement saw 1.2% of participants answer incorrectly, 83.2% answer correctly, and



15.5% did not know. The third statement saw 4.4% of participants answer incorrectly, 79.5%
answer correctly, and 16.2% did not know. Statement number four had 13.0% of participants
answer incorrectly, 60.3% of participants answer correctly, and 26.7% of participants not know
the answer. Looking at statement five, 3.1% of participants answered incorrectly, 73.9%
answered correctly, and 23.0% did not know. The sixth statement had 3.7% of participants
answer incorrectly, 83.2% answer correctly, and 13.0% not know. The seventh statement had
5.6% of participants answer incorrectly, 82% answer correctly, and 12.4% did not know the
answer. Lastly, the eighth statement had 36.7% of participants answer incorrectly, 28.6% of
participants answer correctly, and 34.8% unsure of the answer. Ultimately, most questions were
answered approximately 80% correct or higher, with the exception of questions 4 and 8.

Individual scores were calculated based on answers from the knowledge check, and these
scores are referred to as knowledge scores. Looking at the perceived knowledge (whether the
participated indicated that they knew about the impacts of lead to some extent) versus actual
knowledge score, people who stated that they strongly agree that they would know about lead
and its impacts on human and ecosystem health had a 25th quartile knowledge score value of
75%, and a median and 75th quartile knowledge score value of 87.5%. Looking at participants
that agree that they would be knowledgeable about lead have a 25th quartile value of 68.75%, a
median value of 75%, and a 75th quartile value of 87.5%. Those who somewhat agree had a 25th
quartile value of 62.5%, a median value of 75%, and a 75th quartile of 87.5%. Those who neither
agreed nor disagreed had a 25th quartile value of 18.75%, a median value of 50%, and a 75th
quartile value of 67.8%. Those who somewhat disagree had a 25th quartile of 62.5%, a median
value of 75%, and a 75th quartile value of 87.5%. Those who disagreed had a 25th quartile score
of 28.1%, a median value of 50%, and a 75th quartile value of 62.5%. All of the individuals who
strongly disagreed scored a 12.5% on the knowledge score. Overall, those who agreed to some
extent that they were knowledgeable about lead tended to have higher knowledge scores
compared to those who disagreed that they were knowledgeable. These trends can be seen below
in Figure 1.



KNOWLEDGE VERSUS ACTUAL
KNOWLEDGE

PERCIEVED

Figure 1: Those who agree to some extent that they are knowledgeable about the
impacts of lead tend to have higher knowledge scores (there was an observed accurate self
assessment of knowledge).

Belief Section
The belief section involves participants either agreeing or disagreeing with statements
posed about a hunter's role in environmental protection, as well as the role of lead ammunition in
environmental protection. When looking at Table 2 below, it is observed that most hunters agree
with statements posed within the belief section, with the exceptions of statements 1 and 2. There
are 29.9% and 38.4% of the study population that disagree to some extent with these specific
posed statements, whereas there were much lower levels of disagreement for other statements.

Belief Section Questions | Strongly Somewhat Neither Somewhat , Strongly
_ Agree Agree nor . Disagree .
(n=151) Agree Agree A Disagree Disagree
Disagree
The use of ammunition 7.3% 15.2% 25.2% 22.5% 11.3% 13.3% 5.3%
containing lead harms
organisms and wildlife in the
environment.
Field dressing and leaving 4.0% 11.9% 25.2% 20.5% 15.9% 15.2% 7.3%
carcasses from game harvested
with lead ammunition harms
wildlife and the environment.
Hunting is a way to help 78.8% 17.2% 2.0% 1.3% 0.7% 0% 0%




conserve wildlife and the
environment.

It is important to reduce the risk 15.9% 25.2% 16.6% 23.2% 6.6% 7.3%
of lead exposure to wild
animals - such as eagles, or
vultures - that may eat the
remains of hunter-harvested
game.

5.3%

Decisions | make regarding 41.1% | 33.8% 12.6% 8.6% 1.3% 1.3%
hunting practices affect how
sustainable hunting is.

1.3%

| feel morally obligated to help 41.7% 37.8% 8.6% 8.0% 2.0% 0.7%
wildlife.

1.3%

If there were any hunting 23.2% | 33.8% 23.8% 15.9% 1.3% 0%
practices I could adopt to help
improve wildlife and ecosystem
health I would do so.

2.0%

Wildlife on public lands should 57.0% 31.8% 5.3% 4.0% 0.7% 0.7%
be managed to ensure that
current and future generations
always have wildlife and wild
places to enjoy.

0.7%

Any citizen who wants to hunt 56.3% 24.5% 7.9% 3.9% 2.0% 0%
should have the opportunity to
do so.

1.3%

Table 2: This table shows the percentage of participants that agree or disagree with
statements posed within the belief section.

Quantification of Concern

Participants were asked about how worried they were about either biodiversity loss or
lead exposure to themselves and their family from hunting or eating wild game. Looking at the
amount of worry that participants felt about biodiversity loss, 13.8%, 26.2%, 37.9%, and 22.1%
of participants were very worried, worried, somewhat worried, and not worried at all. On the flip
side, when looking at the amount of worry that participants feel about lead exposure through
game meat consumption, 4.1%, 19.3%, and 76.6% of participants were worried, somewhat
worried, and not worried at all (no participants were very worried). Overall, 77.9% of
participants were worried to some extent about biodiversity loss, however, only 23.4% of
participants were worried to some extent about lead exposure to themselves and their family
from eating wild game. There are more hunters that are concerned to some extent about
biodiversity loss compared to lead exposure through game meat consumption.

Comparative Relationships: Knowledge Score and Perception Based Questions




Observing the relationship between biodiversity loss and knowledge score, those who
were not worried about biodiversity loss have a 25th quartile knowledge score value of 50%, a
median value of 75%, and a 75th quartile value of 87.5%. The knowledge score range for those
who are not worried about biodiversity loss is 0% to 100%. Those who were somewhat worried
about biodiversity loss had 25th quartile knowledge score values of 62.5%, a median value of
75%, and a 75th quartile value of 87.5%. The knowledge score range for those who are
somewhat worried is 37.5% to 100%. Those who were worried about biodiversity loss had
knowledge score 25th quartile values of 75%, and median and 75th quartile values of 87.5%. The
knowledge score range for those who are worried is 62.5% to 100%. Those who were very
worried about biodiversity loss had a 25th quartile knowledge score of 75%, a median of 87.5%,
and a 75th quartile value of 100%. The knowledge score range for those who were very worried
was 37.5% to 100%. This statistically significant relationship (with a p-value of 0.038) can be
seen below in Figure 2. There could not be a comparison between knowledge score and worry
about lead exposure through harvested game consumption because the data was too heavily
skewed to a general lack of worry about lead exposure.

CONCERN ABOUT BIODIVERSITY LOSS AND
KNOWLEDGE SCORE
120
100 T T T —

80

60

Knowledge Check

40

20

Not Worried At All Somewhat Worried Worried Very Worried

Amountof Concemn

Figure 2: Those who are more worried about biodiversity loss tend to have a higher
knowledge score.

To determine groups of participants which have high or low knowledge scores, those who
scored 75% or above on the knowledge score were deemed to be higher scoring, whereas those
who scored below a 75% were deemed to be lower scoring. Individuals who agreed to some
level with the statements posed within the belief section (those who selected “strongly agree”,



“agree”, and “somewhat agree”’) were compared to those who were higher scoring and those who
were lower scoring. For the first statement in the belief section, 54.5% of individuals who had
higher knowledge scores agreed to some extent with this statement, whereas 29.5% of
individuals who had lower scores agreed with this statement. Looking at statement two, 48.5% of
individuals who had higher knowledge scores agreed to some extent with this statement, whereas
20.9% of those with a lower knowledge score agreed with this statement. There were no people
who took the knowledge test and disagreed with the third statement. Looking at statement four,
60.3% of individuals who had higher knowledge scores agreed to some extent with this
statement, whereas 50.0% of individuals with a lower knowledge score agreed with this
statement. Statement five saw 89.1% of individuals with higher knowledge scores agree to some
extent with this statement, whereas 86.4% of those with a lower knowledge score agreed with
this statement. Statement six saw 87.1% of individuals who had higher knowledge scores agree
to some extent with this statement, whereas 93.2% of those with a lower knowledge score agreed
with this statement. Statement seven saw 83.2% of individuals who had higher knowledge scores
agree to some extent with this statement, whereas 77.3% of lower scoring individuals agreed
with this statement. Statement eight saw 96.1% of individuals with higher knowledge scores
agree to some extent, whereas 93.2% of lower scoring individuals agreed to this statement.
Statement nine saw 94.1% of individuals with higher knowledge scores agree to some extent,
whereas 90.9% of lower scoring individuals agreed to this statement. Looking at chi squared
values, there is a significant relationship between knowledge score and agreement with
statements in the belief section.

Comparative Relationships: Knowledge Score and Habits

Of hunters who always wash residue from their game meat, 90% of these hunters who
always remove residue scored 75% or higher on the knowledge check (were higher scorers). Of
individuals who wash residue most of the time, 57.1% had a higher knowledge score. Of
individuals who wash residue off of their caught game half of the time, 72.7% had a higher
knowledge score. Of individuals who wash residue rarely off of their caught game, 65.8% had a
higher knowledge score. Of individuals who never wash residue from their game meat, 56.4%
had a higher knowledge score.

There were 72.0%, 60.5%, 66.7%, 62.5%, and 54.8% of the study population that scored
75% or higher on the knowledge check and always, most of the time, half of the time, rarely, and
never wore eye protection when using their firearm, respectively. There were 72.1%, 60.8%,
47.1%, 64.3%, and 64.3% of the study population that scored 75% or higher on the knowledge
check and always, most of the time, half of the time, rarely, and never washed their hands after
using their firearm, respectively. There were 52%, 64%, 75%, 68.4%, and 100% of the study
population that scored 75% or higher on the knowledge check and always, most of the time, half
of the time, rarely, and never cleaned their firearm after usage, respectively. With there being
more individuals who always or most of the time clean their hands and firearm after shooting,
the data may be more skewed. The relationships between residue removal, wearing of eye



protection, hand washing after firearm use, or firearm cleaning after usage and knowledge score
are statistically significant.

Ammunition Usage Reasoning

To assess the rationale behind lead ammunition usage, ammunition preference was
compared to overall knowledge score. For individuals who use a rifle or muzzleloader to hunt
deer, 61% of lead ammunition users and 94% of non-lead ammunition users had high knowledge
scores. Those who used a shotgun to hunt deer had 62.5% of lead ammunition and 50% of non-
lead ammunition users with high knowledge scores. Of those who used a rifle or muzzleloader to
hunt black bear, 57.9% of lead ammunition and 50% of non-lead ammunition users had a high
knowledge score. Of those who hunt turkey, 52.9% of lead ammunition and 80% of non-lead
ammunition users had high knowledge scores. Of those who hunt dove, 54.7% of lead
ammunition and 50% of non-lead ammunition users had high knowledge scores. All
relationships between ammunition preference and knowledge score are significant, except for
dove hunter ammunition preference and knowledge score.

When looking at the relationship between people who agree with statements posed within
the belief section and ammunition preference, percentages of those who selected “Strongly
Agree”, “Agree”, or “Somewhat Agree” were calculated for each type of game and subsetted by
ammunition preference. Those deer hunters who use a rifle or muzzleloader, bear hunters who
use a rifle or muzzleloader, turkey hunters, and dove hunters who use lead ammunition had an
average of 74.7%, 70.4%, 68.8%, and 74.8% of the population overall who agreed to some
extent with statements posed within the belief section. Deer hunters who use a rifle or
muzzleloader, bear hunters who use a rifle or muzzleloader, turkey hunters, and dove hunters
who use non-lead ammunition had an average of 85.2%, 90.1%, 79.4%, and 71.6% of
participants who overall agreed with the statements posed within the belief section. These results
can be seen in Tables 3 and 4 below. Significance is marked with an asterisk. Deer and bear
hunters who used shotgun were excluded from this analysis due to a lack of data.

Percentage of Percentage of
g Black Bear | Percentage of
Deer Hunters Percentage of
) i . . Hunters (who Turkey
Belief Section Questions (who use a rifle or : Dove Hunters
use a rifle or Hunters _
muzzleloader) leload _ (n=45)
(n=65) muzzleloader) (n=15)
(n=35)
The use of ammunition containing lead harms 43.7%* 40% 40% 51.1%
organisms and wildlife in the environment.
Field dressing and leaving carcasses from game 32.3%* 34.3%* 20%* 33.3%
harvested with lead ammunition harms wildlife and
the environment.
Hunting is a way to help conserve wildlife and the 98.5%* 97.1% 100% 100%
environment.
It is important to reduce the risk of lead exposure to 53.8%* 42.9% 46.7% 51.1%
wild animals - such as eagles, or vultures - that may
eat the remains of hunter-harvested game.




Decisions | make regarding hunting practices affect 87.7%* 85.7% 86.7% 91.1%*
how sustainable hunting is.
| feel morally obligated to help wildlife. 87.7%* 85.7%* 93.3%* 86.7%
If there were any hunting practices | could adopt to 81.5%* 65.7%* 53.3%* 71.1%*
help improve wildlife and ecosystem health | would
do so.
\Wildlife on public lands should be managed to ensure 95.4%* 94.3%* 100%* 97.8%*
that current and future generations always have
wildlife and wild places to enjoy.
Any citizen who wants to hunt should have the 92.3%* 88.6% 80% 91.1%*
opportunity to do so.

Average 74.7% 70.4% 68.8% 74.8%

Table 3: This table shows the percentage of lead ammunition users who agree to some
extent with statements posed in the belief section.

Percentage of

Percentage of

Black Bear |Percentage of
Deer Hunters Percentage of
Belief Section Questions (who use a rifle or Hunter_s (who Turkey Dove Hunters
muzzleloader) use a rifle or Hugters (n=9)
(n=18) muzzleloader) (n=14)
(n=9)

The use of ammunition containing lead harms 72.7%* 77.8% 64.3% 55.6%
organisms and wildlife in the environment.
Field dressing and leaving carcasses from game 66.7%* 77.8%* 57.1%* 33.3%
harvested with lead ammunition harms wildlife and the
environment.
Hunting is a way to help conserve wildlife and the 100%* 100% 100% 100%
environment.
It is important to reduce the risk of lead exposure to 66.7%* 88.9% 71.4% 55.6%
wild animals - such as eagles, or vultures - that may eat
the remains of hunter-harvested game.
Decisions | make regarding hunting practices affect 94.4%* 100% 85.7% 66.7%*
how sustainable hunting is.
| feel morally obligated to help wildlife. 88.9%* 88.9%* 78.6%* 77.8%
If there were any hunting practices | could adopt to 88.9%* 77.8%* 78.6%* 77.8%*
help improve wildlife and ecosystem health I would do
SO.
\Wildlife on public lands should be managed to ensure 94.4%* 100%* 85.7%* 77.8%*
that current and future generations always have wildlife
and wild places to enjoy.
Any citizen who wants to hunt should have the 94.4%* 100% 92.9% 100%*
opportunity to do so.

Average 85.2% 90.1% 79.4% 71.6%

Table 4: This table shows the percentage of non-lead ammunition users who agree to some
extent with statements posed in the belief section.




Comparing ammunition preference to levels of concern about biodiversity loss and lead
exposure via game consumption, a percentage of each type of game hunter who was worried to
some extent was taken based on whether they selected “Very Worried”, “Worried”, or
“Somewhat Worried”. These game hunters were then further separated by ammunition
preferences. These results can be seen in Tables 5 and 6 below. In these tables it is shown that
turkey hunters tend to be less concerned about lead exposure through meat consumption
compared to other types of game hunters, regardless of ammunition preference. Dove hunters
who use non-lead ammunition are the least concerned about biodiversity loss compared to other
game hunters. Bear hunters who use non-lead ammunition seem to be the most concerned overall

about both biodiversity loss and lead exposure through game meat consumption. Looking at

overall trends in the data, those who use lead ammunition have more people who are worried to
some extent about biodiversity loss than non-lead ammunition users, with the exception of bear
hunters who use a rifle or muzzleloader. On the flip side, more non-lead ammunition users tend
to be more worried about lead exposure than lead ammunition users, with the exception of those
who hunt dove. Like seen previously, deer and bear hunters who used shotgun were excluded

from this analysis due to a lack of data.

Deer (rifle or | Black Bear Turkey | Dove (n=45)
muzzleloader) (rifle or (n=15)
(n=65) muzzleloader)
(n=35)
Percentage of participants concerned to some extent about 78.4%* 74.3%* 73.3%* 80.0%*
biodiversity loss
Percentage of participants concerned to some extent about 21.5%* 25.7%* 13.3% 24.4%

lead exposure from game meat consumption

Table 5: This table shows the percentage of lead ammunition users who are concerned to

some extent about biodiversity loss and lead exposure via game meat consumption.

Deer (rifle or Black Bear Turkey Dove (n=9)
muzzleloader) (rifle or (n=14)
(n=18) muzzleloader)
(n=9)
Percentage of participants concerned to some extent about 77.8%* 88.9%* 71.4%* 44 .4%*
biodiversity loss
Percentage of participants concerned to some extent about 38.9%* 55.6%* 14.3% 22.2%

lead exposure from game meat consumption

Table 6: This table shows the percentage of non-lead ammunition users who are concerned
to some extent about biodiversity loss and lead exposure via game meat consumption.

When assessing the relationship between perception of ammunition accuracy and
ammunition preference, the data was subset by hunters who used either lead or non-lead
ammunition and this data was further separated by game type. A percentage was taken of those




who indicated that lead jackets, projectiles, or shot types were more accurate for different types
of game hunters and these groups were broken apart by non-lead and lead ammunition users.
These results can be seen below in Table 7. This table shows that less turkey hunters perceived
lead to make the most accurate jacket, projectile, or shot-type than other types of game hunters,
regardless of ammunition preference. More black bear hunters who use rifle or muzzleloader
non-lead ammunition indicated belief in lead ammunition accuracy, compared to other non-lead
ammunition users. More dove hunters who use lead ammunition indicated belief in lead
ammunition accuracy compared to other lead ammunition users. Ultimately, looking at this data,
more lead ammunition users tend to perceive lead ammunition to be the most accurate jacket,
projectile, and/or shot type than non-lead ammunition users.

Percentage of participants who use
lead ammunition and perceived either
lead projectiles and/or jackets to be

Percentage of participants who use
non-lead ammunition and perceived
either lead projectiles and/or jackets to

more accurate be more accurate

Deer (rifle or muzzleloader) (50) 60.6% * (6) 27.7% *

Black Bear (rifle or muzzleloader)

(25) 67.6%* (5) 50.0%*

Turkey (14) 87.5%* (0) 0%*

Dove (44) 86.3%* (3) 25.0%*
Table 7: Percent of non-lead and lead ammunition users who perceive lead to make the

most accurate jacket, projectile, and/or shot type

DISCUSSION

The rest of this discussion will be focused on the relationship between hunter knowledge,
beliefs, and levels of concern, as well as how these different factors impact ammunition
preference and hunting habits. Beginning with the knowledge check, it is seen that 82% of
participants agree to some level that they are knowledgeable about the impacts of lead within the
natural environment and the human body. With the exception of statements 4 and 8,
approximately 80% of the population got each statement correct within the knowledge check,
which could indicate an accurate self assessment within the hunting population. This accuracy in
self assessment was further seen when directly looking at the relationship between perceived and
actual knowledge, seen in Figure 2. While most questions were seen to be answered mostly
correctly, statements 4 and 8 were outliers in this trend. Statement 8 was confusing to hunters
because it questioned whether lead is found naturally in drinking water, and, with there being
major news of lead found in homes and in drinking water, more people may have become more
uncertain about whether lead is naturally occurring. Interestingly, when looking at statement 4,
this is the only statement that ties in lead exposure directly from lead ammunition usage. More
participants selected that they did not know the answer to this statement, showing that hunters
may be confused about exposure via lead ammunition fragmentation.




This confusion about exposure via lead ammunition usage can be further seen within both
the belief and quantification of concern sections. Looking first at the belief section, hunters
tended to agree with statements that solely conveyed the importance of a hunter’s role in
conserving the environment with there being very few people disagreeing with these statements
(particularly statements 3 through 8). However, more hunters tend to disagree with statements
that integrate the potential of environmental harm from lead exposure by lead ammunition (like
questions 1 and 2). These responses within the belief section indicate that hunters either do not
know or do not believe that lead can cause environmental harm.

The seen lack of knowledge and belief in harm caused by lead ammunition is again
observed in the survey section which quantifies concern. Within this section there were many
more people who were concerned to some extent about biodiversity loss than lead exposure via
game consumption. This again shows that, while hunters are concerned about preserving the
environment, they do not see and are not concerned about the impact of lead ammunition on
ecosystem health.

Relationship between Knowledge Score on Perception and Behavior

Looking at the relationship between concern about biodiversity loss and knowledge
scores, those who are very worried about biodiversity loss tend to have higher knowledge scores
than those who are not worried. This means that those who know more about lead could be more
worried about environmental issues and a hunter’s role in environmental harm. This sentiment
continues within the belief section. For all statements posed within the belief section, except for
statement 6, those with higher knowledge scores tended to agree more with the belief statements
posed. This could indicate again that those who know more about lead care more about a
hunter’s role in protecting the environment. Interestingly, there is a greater divide in those with
higher versus lower knowledge scores of those who agree to some extent with statements 1 and 2
of the belief section, compared to other statements. Statements 1 and 2 are the only statements
that involve lead ammunition and its impact on environmental health. The observed percent
difference between those who are knowledgeable and those who are not knowledgeable about
lead could indicate that those who are more knowledgeable about lead tend to understand the
implications of lead ammunition usage more so than those who do not know as much about lead.

Looking at the relationship between knowledge and hunting habits, there was a higher
percentage of participants who had a high score on the knowledge check who always wash
residue from their caught game meat, compared to participants who wash residue from their
game meat less frequently. The hunters who always wore eye protection and cleaned their hands
after firearm usage had a larger percentage of hunters who had a higher knowledge score,
compared to those who wore eye protection and cleaned their hands after handling their firearm
less frequently. This trend is not seen with those who clean their firearm after usage. With these
observed trends, it may be possible that hunters who know more about lead and its impacts take
more precautionary measures.

Factors That Could Influence Ammunition Usage



There are many factors which could influence what type of ammunition one prefers to
use. Beliefs, knowledge, and perceptions of accuracy will be examined in their role in
ammunition preference. There were no observed trends in knowledge scores for lead and non-
lead ammunition users. Those who used non-lead ammunition tended to agree to some extent
more with statements posed within the belief section compared to lead ammunition users (except
for dove hunters). There were no observed differences between hunters who use lead or non-lead
ammunition who were worried to some extent about biodiversity loss. However, non-lead
ammunition users tended to be more worried about lead exposure from game meat consumption
compared to lead ammunition users. Finally, looking at perceptions of accuracy, all game hunters
(with the exception of deer hunters who use muzzleloaders or rifles) who use non-lead
ammunition are less likely to perceive lead to be the most accurate jacket, projectile, or shot-type
than those who use lead ammunition. With this information, those who believe that a hunter
should protect the environment, worry about lead exposure, and perceive other types of
ammunition to be more accurate seem to be more likely to use non-lead ammunition. More
research needs to be conducted that looks into these different beliefs to fully see relationships.

SOURCES OF ERROR
One major source of error within this survey was that many participants stopped taking
the survey halfway through, once questions pertaining to lead ammunition began to appear.
There has been a recent push to try and ban lead ammunition, which has been heavily disputed
by those within the hunting community. Unfortunately, with these outside events, hunters are
less likely to want to participate in research examining lead ammunition usage, for fear that they
could contribute to the ban of lead ammunition.

The study population is mainly composed of white men, who are more educated
and have a higher income. While most of the hunting population is more affluent, with a higher
percentage of white individuals and men participating in this activity, the survey population is
more skewed than the actual hunting population. Looking at data from the U.S Fish and Wildlife
Services, 77% of hunters are male, whereas 22% of hunters are female. The age breakdown of
hunters in the United States is 4%, 12%, 16%, 19%, 14%, 18%, and 17% of all hunters are 16 to
17 years old, 18 to 24 years old, 25 to 34 years old, 35 to 44 years old, 45 to 54 years old, 55 to
64 years old, and 65 years or older. This survey also saw that participation in hunting activities
increased with income, meaning that more affluent people are able to hunt more. Looking at the
amount of education within the general hunting population, 5%, 36%, 30%, 15%, and 11% of
hunters in America have 11 years or less of schooling, have a high school degree, have 1 to 3
years of college, have a bachelor’s degree, and graduate degree, respectively. The percentage of
hunters who are white, African American, Asian American, or other are 73.5%, 9.9%, 5.3%, and
11.2% of the total hunting population within the United States. Compared to the demographic
distribution of hunters in the US, the distribution of responding hunters in North Carolina is
different (US Fish and Wildlife Services, 2022).



CONCLUSION

Within this survey, it was observed that a majority of hunters use lead ammunition
among all different game hunters. Certain habits maintained by hunters may influence the
amount of lead exposure from lead ammunition usage, like not wearing eye protection or
removing residue from harvested game. Generally, participants understand the impacts of lead on
ecosystem and environmental health, however they do not know or care about the role in which
lead ammunition plays within this overall health (which is seen by answers within the belief and
knowledge section). When looking at those who knew more about the harms of lead, this group
seemed to have more individuals who took more precautionary measures when using lead
ammunition. While knowledge can impact how hunters interact with lead ammunition, there was
no seen link between knowledge and ammunition preference. Those who prefer to use non-lead
ammunition tend to agree more with statements in the belief section, are more worried about lead
exposure via game meat consumption, and are less inclined to believe that lead is more accurate
than other metal types. With this, perceptions of accuracy, amount of worry, and beliefs about a
hunter's role in environmental protection may influence ammunition preference. More research
needs to be conducted to further understand relationships observed in this pilot study.



DEFINITIONS

Field Dressing: To remove innards of a harvested game animal, where entrails are left
behind around the area in which the game was killed or elsewhere. (Hunter-ed, 2024)

Jacket: The hard casing around the soft core of a piece of ammunition (Quora, 2017).

Projectile: The part of ammunition which gets fired at a specific target (Connecticut,
2024)

Round: A unit of ammunition which includes a primer, powder, bullet, and cartridge case
(Tennessee Administrative Office of the Courts, 2024)



APPENDIX

e How much of a specific game animal did you harvest in North Carolina using archery equipment in
the past 12 months?
e How much of a specific game animal did you harvest in North Carolina in the past 12 months?
e What ammunition did you use most frequently to hunt a specific game animal within North Carolina
in the past 12 months?
e How many rounds of ammunition do you estimate you used when hunting a specific game animal in
North Carolina in the past 12 months?
e How much money did you spend on ammunition to hunt a specific game animal in North Carolina in
the past 12 months?
e How often did you remove ammunition fragments and residue from your harvested game animal in
North Carolina in the past 12 months?
e How much of a specific game animal did you harvest within the past 12 months in North Carolina?
e How much of your specific harvested game animal did you and your immediate family keep to eat
Exposure within the past 12 months?
Questions e How many days did you eat game meat in the past 12 months?
(broken apart e How much of your harvest did you give to your friends, extended family, or other people you know in
by d black the past 12 months (this includes potlucks or gatherings but does not include donation programs for
y deer, blac those in need)?
bear, turkey, e In your opinion, what is the most accurate ammunition for hunting game in North Carolina?
and dove e Inthe past 12 months, if you made your own lead or non-lead ammunition, how many rounds did you
hunters) make for harvesting any/all types of game that you hunted in North Carolina?
e How often did you wear protective eyewear?
e How often did you clean your hands after handling your firearm?
e How often did you clean your firearm after use?
e How many rounds of ammunition containing lead did you use for hunting and sighting-in firearms in
the last 12 months (this does not include non-hunting activities)?
e How many rounds of ammunition containing lead did you use for target shooting or equipment testing
in the past 12 months (not including hunting or sighting-in firearms)?
e How much money did you spend on ammunition (hunting, sighting-in of firearms, and target
shooting) in the past 12 months?
e How much money did you spend on firearm maintenance and firearm purchases in the past 12
months?
e How much money did you spend on ammunition to hunt a specific game animal in North Carolina in
the past 12 months?
e Lead consumed by a pregnant person can be transferred to an unborn baby.
Knowled e Humans that ingest lead suffer negative health consequences.
wiedge e Hunters who use ammunition containing lead can bring lead home on their clothing.
Check (true or . . L
false e Cooking wild game meat thoroughly before eating it removes lead.
Stat ¢ e Lead is a necessary nutrient for wildlife.
atements) e Wildlife that ingests lead can suffer negative health consequences.
e Drinking water in your home naturally contains small amounts of lead.
e The use of ammunition containing lead harms organisms and wildlife in the environment.
Belief e Field dressing and leaving carcasses from game harvested with lead ammunition harms wildlife and
Statements the environment.
e Hunting is a way to help conserve wildlife and the environment.
(agree or o ' . .
A e Itis important to reduce the risk of lead exposure to wild animals - such as eagles, or vultures - that
disagree may eat the remains of hunter-harvested game.
statements) e Decisions | make regarding hunting practices affect how sustainable hunting is.
e | feel morally obligated to help wildlife.




e If there were any hunting practices | could adopt to help improve wildlife and ecosystem health |

would do so.

e Wildlife on public lands should be managed to ensure that current and future generations always have
wildlife and wild places to enjoy.

e Any citizen who wants to hunt should have the opportunity to do so.

Table Al: This table shows questions posed during the exposure, knowledge check, and
belief sections of the ammunition survey. Exposure questions are specific to certain game
types and only questions that appear across all types of game hunters have been shown
(these questions have also been generalized). The knowledge check statements were posed
as true or false statements, whereas the belief statements had a scale of agreement to

disagreement with the given statement.
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