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Introduction 

 Hurricane Florence made landfall near Wrightsville, North Carolina on September 14th, 2018. 

Unlike previous hurricanes to hit North Carolina, Florence put into sharp relief the implications of climate 

change. Hurricane Florence according to the North Carolina Emergency Management report was the 

“most costly and damaging hurricane” causing in some areas between 25-35 inches of rain and 

flooding into unexpected areas (NCEM, 2018). It is stated in the literature that “each storm has a 

unique hazard profile and generates a singular trauma signature” (Espinel et al., 2019, 1165 as cited in 

Arcaya, Raker, and Waters, 2020). This report places animal agriculture and climate change as the 

‘trauma signature’ of Hurricane Florence. Kelly Guerin (2018) from We Animals writes, “what could we 

learn from this tragedy if we focused instead, on the millions of animals that had been excluded from the 

death toll and the massive farming systems that had kept them there?” Our report approaches Hurricane 

Florence as an entry into understanding what disaster management policies and plans were in place, 

and how they were executed in regard to farm animals. The second goal of our report is to look at the 

intersection between animal agriculture and climate change, as Florence represented an anthropogenic 

climate change influenced weather event (Reed et al., 2020). By reviewing what measures were in 

place, while considering the broader socio-political and environmental context of North Carolina, we 

can assess the effectiveness of current disaster management policies and strategies to inform 

recommendations for World Animal Protection.  

 Our report also considers the impact of Covid-19 on North Carolina’s animal agricultural 

sector. Although this issue is not the primary focus of the report, it remains informative to how disaster 

management works within the state. There are also mounting concerns that Covid-19 will have a 

deleterious influence on the ability to respond to the hurricane season that spans June 1 to November 

30 (Drew, 2020).  

 

Methodology   

We utilized both secondary and primary data to answer the questions posed in this report. We 

began by exhausting online media sources, industry reports, and academic literature that discussed 

Hurricane Florence and animal agriculture within Eastern North Carolina. The most generative sources 
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of information came from industry associations (e.g., North Carolina Pork Association), local 

newspapers (e.g., News and Observer), alternative media (e.g., We Animals Media), and official state 

documents (e.g., Governor Roy Cooper, NCDA&CS). From there we explored key terms, industry 

concepts, and individuals to both add nuance and to investigate the broader context of animal 

agriculture in North Carolina.  

Through this research and drawing on Dr. Stoddard’s existing contacts on the topic, we created 

a list of interview participants. We contacted 44 people in the areas of animal welfare, environmental 

advocates, farmer advocates, farmers, farm employees, and associated government workers and 

academics. Of these 44, 29 agreed to speak with us and were interviewed by phone between the 

beginning of July and the end of September 2020. The interviews were transcribed and then 

qualitatively coded.  

Finally, we also attended conferences, monthly meetings, public hearings, and information 

sessions held by industry, government, and non-profit organizations. This includes monthly National 

Alliance of State Animal and Agricultural Emergency Programs (NASAAEP) calls, the public hearing on 

North Carolina’s animal wastewater to biogas project, Animals and Climate Change Conference 

Series, and weekly calls on Covid-19 and the industry from the Food Protection and Defense Institute. 

Information from these meetings were included in appropriate sections of the report.   

 

Species Inclusion 

Our report discusses primarily the pig industry. We did so because of Dr. Stoddard’s expertise 

in the area, because each industry (e.g. pigs vs laying hens vs broilers vs turkeys) is quite different in 

terms of animal and waste management, policies and regulations that govern system of production, and 

in terms of the history and culture of the animal industry in the state. Pig production is historically the most 

contentious and discussed industry in North Carolina. The ongoing struggle between community 

members and the pig industry resulted in pigs and their waste predominating literature regarding 

Hurricane Florence and animal agriculture.  

We also, however, discuss the poultry industry, which has grown rapidly in the last 5 years. We 

were able to locate sources that discussed the poultry industry and its associated waste. It was those 

sources that discussed, at length, the recent covert growth of the poultry industry in North Carolina, as 
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well as the failure of multiple actors to appreciate the substantial role poultry agriculture plays 

contemporarily. In North Carolina, the poultry industry is the number one agricultural sector as of 2016. 

It is located in counties where the pig industry is already concentrated, generating cumulative impacts 

and often co-cited along the floodplain. However, as our research shows, the poultry industry evaded 

scrutiny during Hurricane Florence. As for other species, the experience of cows in the cattle and dairy 

industry remained mostly absent from the literature, however, rescue stories cropped up occasionally 

and were included in the report. 

 

Outline of Report 

The report is divided into eight research sections that address the primary questions, as outlined 

by World Animal Protection and Dr. Elisabeth Stoddard. The sections are as follows: 

A. Animal Stories 
B. Manure Release and Lagoon Breaches 
C. NCDA&CS Recommendations 
D. Insurance Policy and Communication 
E. NCDA&CS Examples and Guidelines 
F. Total Animal Loss Claims and Agricultural Disaster Program 
G. Interagency Coordination and Legal Frameworks 
H. North Carolina and COVID-19  

 
Each research section is organized by 1) introducing our desk research that was guided by the 

questions agreed upon by World Animal Protection and Dr. Stoddard, 2) additional questions that have 

either been unaddressed or emerged from the desk research, and 3) a summary of what was learned 

through our qualitative interviews, conferences, meetings, and hearings.  

The report ends with a conclusion chapter (F), where we present the informed recommendations 

from our research findings and interviews. It is also worth noting that we have revised this report to further 

preserve the anonymity of our participants. For the final report we assigned randomized coded names, 

gender and general roles (such as ‘government worker,’ ‘community member,’ or ‘legal representative’) 

to de-identify participants. We were grateful to have had the opportunity to learn from a diverse set of 

interlocutors who greatly informed our understanding of North Carolina’s response to farmed animals in 

disasters and the associated environmental, social, and animal welfare challenges to preparation, 

response, and future mitigation.   
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A: Animal Stories 

Were animal mortality and diseases that resulted from the storms and flooding tracked? How many 

animals were lost, escaped, or unaccounted for following the event? What stories can we tell about the 

animals who died and about those who survived, including the nature of the impact (e.g., death 

(including the cause of death where known), escape, abandonment, inadequate access to feed and/or 

water for an extended period, inadequate access to lighting and/or ventilation for an extended period), 

animals negatively impacted in the aftermath of the storm itself by post-storm disease, injury, and/or 

mortality, and animals that survived the event but were otherwise lost to production (e.g., escapes, 

rescues, issues affecting transport to slaughter). 

 

Summary of Findings from Desk Research 

Animal Agriculture in North Carolina  

         To determine what happened during Hurricane Florence to pigs and other farm animals requires 

an understanding of the conditions in which these animals are raised. North Carolina is the second-

largest hog producer in the USA, with approximately 9 million pigs, and it is the third-largest producer of 

poultry (Waterkeeper Alliance, 2019) in the United States. At the time of Hurricane Florence, the North 

Carolina hog inventory included: 3.3 million pigs under 50 pounds; 1.7 million pigs between 50-119 

pounds; 1.7 million pigs between 120-179 pounds, 1.3 million above 180 pounds; and 900,000 

breeding stock (NCPC, 2018, September 18th). Each weight category can be attributed to a different 

life history and housing complex that mutually bear different vulnerabilities and degrees of agency in 

individual animals. The same thinking can be extended to other animals farmed for food and fiber. 

         Leslie Irvine extends the vulnerability paradigm to animals in her seminal book Filling the Ark: 

Animal Welfare in Disasters (2009). Irvine’s intentions are to draw attention to the non-random and 

systematic structures in place that “differentially provide[] opportunities for rescue or escape” (2009, 4). 

Emel, Johnston, and Stoddard expand Irvine’s intervention in vulnerability studies to argue that CAFOs 

overcome and disable animal agency through housing and bodily modification (2015). Adding 

complexity to the vulnerability analysis, Stoddard and Hovorka (2019) analyze the ways in which 
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animal sex, age, breed, and context subject individual animals to specific types of vulnerabilities 

(Stoddard & Hovorka, 2019, 155).  

Putting this framework into action, consider an individual pig. Pigs who are not enlisted in 

industrial farming systems will spend roughly 70% of their day doing activities such as, “foraging, 

grazing, wallowing in the mud, rooting, making nests, walking up to 25km, and less than 10% of their 

lives laying down” (Hovorka & Stoddard, 2019, 156). The environment in which an animal lives 

influences their physical and psychological development. For example, pigs are highly cognitive animals 

that initiate play at birth, a behavior believed to be linked to responding to novel events, such as a 

disaster (Backus, Sutherland, and Brooks, 2017). However, in a farrowing crate, piglets are 

preoccupied with gaining access to their mother’s teats and more often fight than play with one another, 

preventing developmental growth that would assist them in future novel experiences.      

         In North Carolina, over 9 million pigs live their entire lives in farrow, gestation, nursery, or 

finishing pens that are uniquely different, but united in efforts to maximize profit at the expense of animals’ 

capacities to act and be resilient in the face of disasters. Each type of housing greatly impedes their 

freedom of movement. Take, for example, the lived experiences of sows in CAFOs who live 80% of their 

life in either farrowing or gestation crates that severely reduces their physical strength and immune 

systems (Hovorka & Stoddard, 2019, 158). During a disaster, the crates that surround sows make it 

impossible to escape, leaving them to drown or stand in contaminated water that can soften hoofs, 

creating the conditions for infection.  

         Industrial farming prioritizes the health and wellbeing of the animals to the end of meeting their 

best meat potential. This includes bodily modifications such as teeth cutting, tail docking, and castration 

without anesthetic. These and other ailments (sores from bars, fights, long surface contact) often-become 

untreated infections and wounds, leaving animals more vulnerable in the face of a disaster.  

According to Guerin (2018) from We Animals, who traveled to North Carolina after the storm 

subsided, “some farmers left the doors of their CAFOs open to give their animals a chance to escape, 

but we heard from local activists that fewer farmers are making that choice.” From our research, we 

found some documents that recommended removing barriers that improve animals’ movement during a 

disaster, but also political and power relationships that discouraged farmers from doing so. Several 

disaster planning documents and plans recognize a decision may have to be made to “turn them 
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outside” to increase chances of survival (Duplin County, n.d). NCAGR (n.d.) similarly states that “owners 

may believe that their animals are safer inside barns, but in many circumstances, confinement takes 

away from animals’ ability to protect themselves.”   

  In general, an integrated industrial farming system greatly restricts what contract farmers can 

legally do with animals under their care, as they do not own the animals themselves. The 

recommendation to ‘turn them outside’ then may be more applicable to an independent farmer who 

owns their animals, versus a contract farmer who does not. This leads to competing narratives of what to 

do during a disaster. A decade ago, farmers may have fostered animal’s movement by removing certain 

barriers during a storm, however, corporate and state interests have arguably influenced such decisions 

to keep them enclosed.  

The benefits of keeping the barn door closed are numerous from the anthropocentric 

perspective such as carcasses will be contained making it easier to dispose of, the visual narrative 

following the storm will be contained, and conflicts that can arise between human-animal post-storm will 

be minimized. Moreover, for a farmer to ensure they remain covered by insurance and/or can access 

disaster relief funds, they must consider the potential liabilities associated with how they manage their 

farm and the animals under their care during a disaster. Decisions to keep the barn door closed and 

animals inside are numerous, however, it comes at the expense of the individual animal’s welfare and 

ability to respond to the disaster. It is each of these factors that work together to prevent resilience 

amongst farm animals in the event of a hurricane. 

According to the NCAGR (2018), the leading causes of death of farm animals in hurricanes 

and similar events are related to “collapsed barns, dehydration, electrocution, and accidents resulting 

from fencing failure.”  What happened on the ground departs from this list as the majority of animals 

died from drowning. Hurricane Florence delivered an unprecedented amount of rain that can be 

attributed to climate change as the rising temperature of the oceans impacted the capacity of the 

hurricane (Srikanto, Dawit, & Hatim, 2019, 8). Floyd dropped 24 inches of rain compared to Hurricane 

Florence’s documented 36 inches (Graff, 2018). The Environment Working Group (EWG) and the 

Waterkeeper Alliance investigated 35 chicken and poultry farms housing over 1.8 million birds (Simon, 

2018). In their report, of the 35 farms, 9 were built after Hurricane Matthew in 2016. Also, of the 35 

farms, 21 operations were outside the state’s designated 500-year floodplain which has flooded three 
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times since Hurricane Floyd in 1999. In another report by John Howard, the Emergency Programs 

director of the NCAD, of the 238 poultry houses flooded, 179 were not in previously identified flood 

plains (Stradling, 2019). Moreover, the NCPC corroborates that swine deaths were attributable to all 

aspects of the storm, especially wind damage and flooding (NCPC, 2018).Human fatality data 

suggests inland flooding was the major cause of death, rather than the storm surge that accounted for 

the majority of deaths in previous storms (Srikanto, Dawit, & Hatim, 2019, 8). Thus, with storms changing 

characteristics flooding and consequent drowning are listed as the most common mode of death for 

humans and animals as well.  

Rescuers on the ground reported seeing thousands of individual animals floating in the water. 

Eric Phelps, from Brother Wolf Animal Rescue, was stationed in Cape Fear and Duplin county. In an 

interview, he states, “dead chickens, hundreds of them, [were] lodged against people’s fences, stuck in 

the tops of bushes, lapping up against front porch steps” (Graff, 2018). Kelly Guerin elaborates in an 

interview with Feature Shoot, “you could smell the water miles before you reached it. It smelled like raw 

sewage and chemicals and, worse than the smell, it burned your throat and eyes and left rashes on your 

skin. Certain areas were worse than others, such as a pond where thousands of fish suffocated in the 

toxic floodwater and floated dead and rotting on the water’s edge. The worst smell by far, though, was 

at the cracked open door of a flooded CAFO wherein thousands of broiler chickens had been locked 

inside and drowned. Rotting bodies, feces, the smell of toxic water… It was difficult to get close enough 

to film without vomiting. In fact, my shots inside the barn were so brief because I was afraid, I would faint 

and fall into the sludge” (Kail, 2018). Guerin also recounts the night she and a fellow activist stayed with 

10 pigs they heard thumping all night to only discover in the morning it was the sound of a pig drowning 

that was caught under a tree (Guerin, 2018). 

  Pigs and other farm animals, not used to activity from living their entire lives in confinement, died 

from the exhaustion of being in novel environments (Alberts, 2018). The efforts of We Animals, members 

of the Waterkeeper Alliance, and other organizations working to document the aftermath of Hurricane 

Florence through photojournalism, solicited the North Carolina Pork Council (2018) to issue a “note of 

caution.” In their press release NCPC (2018) lament, “activist groups who are exploiting the storm to 

advance their own agendas… in these first hours and days activists with an agenda seek to exploit the 

media.” 
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 Were animal mortality and diseases that resulted from the storms and flooding tracked? 

         A recurring concern after a disaster is animal mortality and disease outbreaks. Due to the 

severity of Hurricane Florence, most farms remained inaccessible due to flooding, requiring state 

agencies to rely on integrators and farmers to self-report to the NCDA&CS Emergency Programs and 

Veterinary Services division. The official count of livestock losses for pigs was solidified by September 

18th, with 5,500 pigs deceased, out of 8.9 million pigs in inventory at the time, with an associated 

$661,100 loss (NCPC, 2018; NCDA&CS, 2018). Chickens and turkeys were earmarked at 4.2 

million about a week after the storm subsided, reaching a financial loss of $20,137,070. The death toll 

was considered a small fraction of the estimated 255 million chickens and turkeys living in North 

Carolina at the time (Stradling, 2019). In general, the tone of the loss of animal life was considered low, 

suggesting satisfaction with preparation measures.  

During our research, one tension that stood out were the numerous reports that mortality count 

would likely increase once the floodwaters receded, revealing corpses of animals (see Sorg 2018; 

NCPC, 2018; Murawski, 2018). Yet, the numbers remained the same except for a recent comment by 

Joe Reardon during a Covid-19 interview stating four million birds were depopulated following 

Hurricane Florence (Grubb, 2020). This increases the number of poultry losses to 8.2 million. However, 

during our research interviews we were not able to corroborate or find more information related to this 

statistic.  

         The mortality loss count is considered a success for pigs, as a combined effort of the previous 

swine buyout program and Executive Order No. 52 allowed for over 20,000 pigs in flood-prone areas 

to move to a processing facility (NCPC, 2019). According to Anna Allen, a North Carolina state 

veterinarian speaking about the pig industry, 180 buildings were impacted mostly by wind, 30 buildings 

flooded more than 6 inches, 22 of buildings that flooded were not in any recognized flood plain, and 

over 40 buildings had access cut off for an unknown period (NASAAEP, 2018). 

         Specific stories of farms that lost pigs were hard to come by. According to an incident report by 

the NCDEQ, Brandon Howard, a fourth-generation farmer operated a 7,000 head finishing farm in 

Jacksonville, Onslow County (McHugh, 2018). Howard requested assistance from NCDA&CS after his 

farm was flooded and the lagoon inundated by Hurricane Florence. 
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Specifically, Howard required assistance to remove a large number of dead pigs from a swamp as well 

as airlift living hogs while rescue teams were recapturing roaming pigs (Sorg, 2018). The report 

additionally stated two hog houses were flooded and two remained half-full (Sorg, 2018). Howard’s 

incident report offers a glimpse into what happened in a closed farm. Unfortunately, the incident report is 

no longer accessible on NCDEQ, and the fate of the 7,000 pigs confined in pens while floodwater 

accumulated remains unknown (personal communication with Lisa Sorg). 

         As for the poultry industry, 1.5 million birds were moved before the storm to other farms or 

processing facilities (Reardon, 2018). In total, 370 commercial poultry houses were impacted. Of that, 

238 houses flooded and 179 of the buildings were not in any recognized floodplain. In addition, 4 

poultry houses were completely destroyed by the wind and other elements of the storm (NASAAEP, 

2018). In tracking losses of the 4.2 million poultry killed, Perdue and Mountaire executives stated losses 

were minimal, Butterball LLC reported a loss of 30,000 turkeys, and Sanderson Farms Inc., reported a 

loss of 2.1 million birds of a 20 million inventory (Bloomberg, 2018; Holland, 2018; Sanderson, 2018). 

A contract farmer for Case Farms in Duplin county was interviewed, stating three poultry houses flooded 

resulting in upwards of 8,000 dead chickens buried in mud and water (Stradling, 2019). 

Sanderson Farms, one of the biggest poultry producers in North Carolina, provided significant 

insights into the experience of birds through their press releases. Firstly, Sanderson Farms self-assessed 

the damage of its independent farms and calculated its losses. 70 of the 880 broiler houses flooded, 

while 6 houses experienced damage requiring extensive repairs before resuming operational status 

(Stayer, 2018). In addition to the affected broiler houses, 4 breeder houses, out of a total of 92, 

flooded. Sanderson Farms also reported 30 farms, each housing approximately 211,000 chickens, in 

Lumberton County remained isolated by floodwaters making them inaccessible (Sanderson Farms, 

2018). Philip Stayer (2018), the corporate veterinarian, stated that disaster preparation measures taken 

by Sanderson Farms were successful in that no farm ran out of fuel or feed. However, in some places, 

rationing was necessary until supplies could be replenished; as inferred in stayer’s comment, “so for a 

time, broilers couldn’t eat ad libitum as usual.” 

  Sanderson Farms also stated that some farms had limited access to generators, forcing them to 

prioritize certain farm tasks over others. Specifically, temperature control was deprioritized; however, 

Sanderson Farms states it did not have consequences that infringed on Sanderson’s animal-welfare 
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policy according to internal assessment (Sanderson Farms, 2018). Sanderson Farms appeared to be 

transparent about what happened during Hurricane Florence, and in the spirit of Stayer, it may be 

because the company felt pride in having a disaster plan that was flexible to unpredictable challenges, 

such as the inability to safely access farms. For Sanderson Farms it was only 2.1 million birds of a 20 

million inventory that could quickly be replenished by breeders. 

As for other farm animals, the NCD&CS reported a dollar amount for the loss of cattle 

production at $157,500, a figure difficult to parse into individual animal lives as prices represent 

different weight, age, and sex factors. Although there were several photographs of cows taken in the 

aftermath of the storm, very little coverage surfaced, with the exception of an interview with Robert Cox 

and daughter Jordan O’Neil who operate a small-scale farm. In the interview O’Neil states of the 60 

cows, 3 remain, 30 were confirmed dead by drowning and the remaining individuals were missing 

(Hand, 2018). 

During Hurricane Florence, the North Carolina Cattlemen’s Association (NCCA) offered few 

words of preparation. However, when it came time to vocalize the plight of cattle post-storm, the NCCA 

issued statements concerning feeding. A long-term concern was that the hurricane would further 

exacerbate chronic health problems going into winter months, thus it was imperative to regain the health 

of herds. The NCCA predicted farmers would see an uptick of dermatitis after long-exposure to water, 

poor body conditions, and weaker calves due to chronic malnutrition in the aftermath of the storm. It was 

advised to provide additional protein and feed to pregnant cows to maintain fetal development 

(NCCA, 2018). The NCCA also cited concerns about cattle becoming vulnerable to diseases 

following a water event including respiratory, clostridial, leptospirosis, and a range of infections made 

possible by prolonged exposure to contaminated water. The NCCA urged producers to implement “a 

good health program” that includes vaccination and feeding. The NCCA having studied previous 

hurricanes, advised that if hay had damage, to not use it as feed due to decreased foraging quality 

reconciling that it would be considered a recoverable loss through government programs such as ELAP. 

It was advised should rationed allotments be needed, an acceptable diet would be up to “15lbs of 

whole shell corn or other concentrates, and about 2 lbs of a protein supplement along with 5 lbs of hay. 

If trying to limit-feed hay, the hay should be put out in such a way that all animals can eat at the same 

time” (NCCA, 2018).  
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It is expected that post-storm there would be a series of injuries and diseases abundant in farm 

animals. Our initial research found trace amounts of discussion regarding diseases. As the NCCA 

predicted diseases, there remained no report following the hurricane. Stayer (2018) explained in a 

press release that the only post-storm health problems among surviving birds were a Staphylococcus 

infection in replacement breeders and breeder chickens that was attributed to “stress caused by 

changes in the daily routine.” 

Jonathan Holt (2018) from NC State Extension and Swine Specialist advised, “all pigs should 

be visually inspected, and any wounds should be treated immediately.” For untreatable wounds or 

injuries, it is advised that the pig be euthanized. Feed and water that was compromised should not be 

fed to the animals since mycotoxins and other harmful chemicals could cause digestive problems. Holt’s 

advice seems to have an issue of scale. On small farms it would be feasible for each individual pig to 

be inspected and vetted, however, industrial-sized farms can have thousands of animals under the care 

of few humans. 

In addition, aquaculture was estimated at $2,205,050 of losses, accounting for the greatest 

financial and mortality count of all agricultural sectors. Fish kills are a “naturally occurring” event 

following a flood storm, said Chad Thomas, the Commission’s Coastal Region fishery supervisor 

(NCWRC, 2018). As the water is inundated with wastewaters dissolved oxygen drops. A decline of 2 

ppm will cause fish to become lethargic and gasp at the surface (Wagner, 2018; NCWRC, 2018). 

The very water that fish rely on for survival could no longer support life causing their eyes to bulge, 

mouths agape “looking very much like the faces of suffocation” according to Guerin (Kail, 2018). 

 

Stories of animals that survived the event, but were otherwise lost to production (e.g., escapes, rescues, 

issues affecting transport to slaughter) 

Barbara King (2018) urges us to “look beyond the numbers,” to resist the erasure of individual 

animals' lives that are referred to by the government and companies as lost inventory.  Stories such as 

Flo, a pig who trotted onto Josh Wall’s property with lungs full of water, sunburnt, and suffering from 

extreme exhaustion and pneumonia take a detour from the narrative of “lost inventory” (Moody, 2018; 

Alberts, 2018). Wall empathized with Flo and instead of returning him to the farmer or waiting for 
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county rescue teams to recapture him, he contacted Ziggy’s Rescue Farm Sanctuary, granting him 

access to a life very different from the one he was raised in.  

Flo was joined by pigs Jax, Champ, and Barney at the sanctuary founded by Kristen Hartness 

and Jay Yontz in Providence, North Carolina. Jax was unable to open his eyes and was diagnosed with 

having ulcers on the inside of his eyelids coupled with entropion meaning his eyelid folded inwards 

(Moody, 2018). The sanctuary shared a heartwarming video on the day that marked a new life for Flo 

and Jax. In the recording, Flo immediately starts to do laps around the field while Jax requires 

encouragement and provisioning to make his way into the grass. Champ, a third pig rescued, had a 

fractured leg and required surgery. A fourth pig, Barney, was found by a civilian squealing for help, his 

face covered in fire ants, while wedged between a structure with a fellow pig as waters rise (Wang, 

2018). Unfortunately, Barney’s companion drowned beside him during the rescue, as it was difficult to 

manage the rising waters (Wang, 2018). The initial rescuer ruminates on how he “carried a several 

hundred-pound hog through the floodwaters” to get him to stable ground and out of the water. Ziggy’s 

Refuge Farm Sanctuary was covered by News & Observer, The DoDO, and The Atlantic. Mercy for 

Animals made a short documentary called Hurricane Heroes to shed light on the plight of farm animals 

in CAFOs during a disaster. It is extensive coverage like this that challenges the industry and disaster 

management preparation and relief efforts for farm animals. 

         Other animals that were rescued include Putinia, a piglet found with leg injuries, and a pre-

existing condition of flesh-eating bacteria causing the tips of her ears to become necrotic (Capps, 

2018). She is now a resident of Trew Love Rescue and Sanctuary located in Bostic, North Carolina. 

Other farm species made it into the media, including Red the cow who was rescued by Mike Stura of 

Skylands Animal Sanctuary and Rescue in New Jersey. Mike Stura and the team were told by a local 

activist about a dairy farm submerged by floodwater. Upon arrival, some cows were able to swim and 

or made it onto a platform, however, a cow’s head was seen struggling to stay above the water. With 

the permission of the owner, the team managed to guide her to dry land. Once she reached dry land 

her adrenaline dropped, and she collapsed on the ground from hours of trying to stay afloat in 

floodwaters. Coincidentally, the day Red arrived at the sanctuary, she approached hurricane Harvey 

survivor, Babe, and has since been bonded (Alberta, 2018). As for other species rescued, it is reported 
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that at least 75 broiler chickens were rescued by Lisa McDonald and her team at Sweet Bear Rescue in 

Flat Rock, North Carolina (Capps, 2018). 

Another notable rescue story comes from Ericka Lavota, who was located in Jacksonville during 

Hurricane Florence. Lavota, in an extensive interview with Jane Unchained News (2018), describes that 

immediately following the hurricane, pigs were emerging from the woods. Lavota, not being involved in 

activism or rescue beforehand, launched into contacting sanctuaries to see if they could provide a 

permanent placement for the pigs. Within a few weeks after the hurricane, Lavota erected a temporary 

structure in her backyard for 42 pigs. She began receiving phone calls of wandering pigs in the area. 

By October 13th, 2018 she had 73 pigs under her care. She continued to rescue pigs as October 

passed, considering temperatures were dropping and there was a good chance they would freeze to 

death. From her experience in Jacksonville, rescue efforts from farmers were absent, saying it was more 

likely the pig would be used for target practice then recaptured. Some of the pigs she rescued had 

bullet holes in their body. During the immediate aftermath of Florence, Lavota began thinking about a 

long-term goal of opening a sanctuary in hog county to prepare for the next Hurricane. 

         Lavota was thrust into making the sanctuary a reality sooner than later when she began 

negotiating with a farmer on October 16, a little over a month after the hurricane landed. The farmer 

was set to cull 42 three-month-old piglets that were deemed “expendable commodities” (SiSi Refuge, 

2020). It remains unknown if the pigs were to be culled due to impacts from Hurricane Florence. Lavota 

negotiated with the farmer and was able to secure transportation of the 42 pigs to her rented property. 

She describes the pigs as having serious health issues, such as open wounds, massive hernias, 

pneumonia, respiratory diseases, pink eye, ear infections, and a litany of other conditions (SiSi Refuge, 

2020). After the acquisition of these 42 pigs, Lavota continued to rescue Hurricane Florence pigs even 

two months after the storm.  Her family found an ideal location in Albertson, Duplin to make Sisi Refuge 

a reality. They intended to situate themselves in hog county to have the maximum impact and provoke 

conversations in the communities of meeting pigs in different environments and on different terms. In total, 

13 Hurricane Florence survivors are listed as residents of Sisi Refuge. Their names are Blue, Melvin, 

Chupie, Oswald, Scrappy AKA Legs, Riddick, Pooch, Spencer, Caesar, Freddy, Romulus, and Remus. 

 Lavota, as aforementioned, was not active in animal activism or rescue, but the pigs that came 

out of the woods emaciated, ill, and hungry transformed her life making her dream a “crucial need.” 
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Although Susi Refuge has faced challenges from the surrounding community in Duplin, Lavota reveals 

she has formed relationships with farmers that ask her for support, and question transitioning out of hog 

farming. 

The handful of animals mentioned above share rare stories of what happened during Hurricane 

Florence. Even though their bodies showed marks of living in a CAFO, and bore exhaustion and 

hurricane impact health issues, they were given a chance to grow old. For the remaining animals that 

perished or were re-captured their futures could not be any more opposite. 

Animal rescuers that are not authorized by the State Animal Rescue Teams (SART) or County 

Animal Rescue Teams (CART) rescue teams in most cases are stealing farmers’ property. An almost-

rescue story involving We Animals Kelly Guerin and JoAnne McArthur, Jay Yontz, Brother Bear Rescue, 

and local activists provide an example of the legality of animal rescue following a disaster. The team 

found 10 pigs on an elevated strip of highway. Guerin and another activist stayed overnight with the 

pigs offering them seeds and nuts, water, and affection. The next day Yontz and others arrived with a 

trailer. During the rescue, the assumed owner and a police officer arrived on the scene and demanded 

the pigs to be released or the rescue team would be charged. With great pain, the team acquiesced to 

the demands and the pigs that were loaded were led back onto the highway. The farmer and officer 

drove off not making any effort to corral the pigs into a farm trailer or provide food, water, assess their 

health, provide veterinary care, or secure them from the elements. As the farmer drove off, he stated, “just 

because the pigs had been in floodwater did not mean they could not still be processed for food” 

(Guerin, 2019). 

The almost rescue of the 10 pigs by Yontz and his team is criticized by official rescue teams 

such as Code 3. Eric Thompson, director of Code 3 recounted a story where his team had to intercept a 

rescue of a cow that was circulating in social media. The unofficial rescue team was trying to save the 

cow from “being eaten,” however, Thomspon’s team captured and reunited the cow and owner who 

greeted him with a bucket of feed (NASAAEP, 2018). These two stories speak to the overarching 

tension in animal rescue during a disaster. Dick Green, an internationally recognized animal disaster 

responder outlines two types of rescue workers that respond. You have whom he refers to as 

“spontaneous uninvited volunteers” (SUV) that are self-deployed and typically want to rescue the 

individual animal from both the factory farm and the disaster (Green, 2019, 108). Whereas, official 
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rescue efforts are working with industry agencies and the state mandated with the goal of reunification; 

returning the animal inventories to working order. 

The stories of animal survivors are not just survivors of Hurricane Florence, but also from industrial 

farming practices, who at times reveal on their bodies the conditions of living in a CAFO. North 

Carolina introduced House Bill 405 in 2015 after numerous attempts (Flynn, 2015). House Bill 405 is 

classified as an anti-sunshine or ag-gag law making it illegal to expose industry practices. Anti-sunshine 

legislation is equally a storytelling tool used by the industry to control what knowledge is disseminated to 

the public about farming practices (Broad, 2016).  As the industry carefully and selectively 

communicates standard practices and visuals, a disaster like Hurricane Florence removes the cloak 

covering the lived experiences of millions of farm animals. 

 

How many animals were lost, escaped, or unaccounted for following the event? 

This question is difficult to answer. We have individual stories that contradict the formal reporting 

of numbers. Farm animal owners are responsible for identifying animals that belong to them through 

means of tagging, spray-painting, or other unique methods to link that animal to the appropriate owner. 

The methodology of calculating animal mortality is not transparent. It seems farmers, including 

companies, estimate and self-report the numbers to NCDA&CS veterinary division. 

 

Welfare provisions that will impact animals' vulnerability? 

One mitigation measure we found in the literature relates to sow housing. Sows are kept in what 

is known as gestation and farrowing crates specifically designed to maximize reproductive capacity. 

Both crates form a barrier on all sides of the sow preventing her from standing up comfortably and 

walking, let alone escaping in the case of a disaster. Sows are kept in crates for 80% of their lives: 65% 

while pregnant and 15% nursing (Stoddard and Hovorka, 2019).  Gestation crates have been banned 

in several countries and are a major welfare concern. In 2014, Smithfield Foods Inc., the largest pig 

producer in North Carolina, announced they would encourage all contract growers to convert to group-

housing by 2022. What this means is that there is an intervention in the time pigs are confirmed 

pregnant. Once pregnancy is confirmed pigs will move from gestation crates into group housing for 

roughly 16 weeks. There are two types of group housing: free-access group housing or small group 
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housing. Free-access group housing includes 30-40 pigs that have access to a common area as well as 

individual stalls. According to Smithfield’s directed study, 90% of sows chose to spend the majority of 

their time in individual stalls (Smithfield Food Inc., 2016). She will move into farrowing crates to nurse. 

This cycle is repeated once more, amounting to 32 weeks out of 52 weeks a year where sows will be 

in group housing, improving their general health, sociability, capacity to handle novel experiences, thus 

having the co-benefit of improving their response in a disaster.  In a 2017 Annual Report, Smithfield 

states, “growers who commit to convert to group housing will receive contract extensions upon 

completion of the conversion” (Smithfield Food Inc., 2017). As noted in the company sustainability 

report, “it is not mandatory. If growers choose not to participate, their current contracts will remain 

unchanged, although extensions are less likely” (Smithfield Food Inc., 2016).  By 2018, Smithfield stated 

all company-owned farms transitioned after a $360 million investment (Alumbaugh, 2018). However, 

the majority of their contract farmers will only be provided “guidance and expertise” from Smithfield. It 

remains unclear how many Smithfield contract farmers have made the transition, making it difficult to 

assess the possible indirect welfare mitigation for sows during a disaster.  

         The extensive documentation by We Animals, Waterkeeper Alliance, and other local activists 

offer a glimpse into the lives of farm animals before and after a disaster. Once the storm passed and 

flood waters receded, animals that remained in-situ continued to experience the impacts of the storm 

however, the effects will only be articulated in post-disaster market prices unless people like Yontz and 

co-workers tell these other remarkable stories. 

 

Questions Remaining from the Desk Research that were Pursued through Interviews  

1. In the animal disaster literature, it states that livestock is the highest priority in a disaster. From 

your experience of having weathered many storms in North Carolina, do you think this is true? 

How does the state and or farmers demonstrate their prioritized care for livestock? 

2. What factors went into deciding what 20,000 pigs, where they should go, and why and which 

thousands of chickens and turkeys were taken to processing? 

3. Developing fuller profiles of individual animals rescued.  

4. What care goes into animals once re-united on the farm? What does that look like? Are 

vaccines given in mass, medical treatment or are they hurried into processing plants?  
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5. What recommendations can be made by disaster workers for future effective contingency 

plans?  

6. How many contract farms have transitioned into group housing? Is this considered a disaster 

mitigation action? 

 

Summary of Findings from Interviews 

Our interviews were incredibly informative in terms of understanding how literature and 

guidelines for best management practices are operationalized during a real-time disaster. Through 

conversations with animal rescue workers, contract growers, agricultural advocates, community 

members, and legal advocates, we were able to gain a deeper understanding of the many challenges 

and limitations contract farmers face around decision making for the well-being of the animals under their 

care in the event of a disaster. In the following sections, we provide summaries based on themes that 

emerged in our interviews: animal rescue, the (im)possibility of reunification, the challenges faced to 

preserve animal welfare, and how animal mortality was managed.  

 

Animal Rescue and Reunification  

As discussed in our desk research there are two distinctive types of animal rescue workers in the 

event of a disaster. The two types of rescue work differ by the end-goal, or the motivation for the 

encounter with an ‘escaped’ or ‘loose’ animal. As aforementioned, the rescue workers (SART or CART) 

authorized by the state have the mandate to return animals to production through a process cited in the 

literature as  “reunification” whereas, ad-hoc rescue workers operate without authority with the end-goal 

to take animals out of production and place individuals in places of refuge (Green, 2019). In our 

interviews, we were unable to speak with anyone involved in state-sanctioned animal rescue work. 

However, from interviews with SMEs (subject matter experts) and government workers, we were able to 

learn that ‘reunification’ is more applicable to cattle, horses, and companion animals. Once swine or 

poultry leave confinement buildings, the animal is considered contaminated for the human-grade market. 

For example, Clarissa, a government worker, when discussing livestock evacuation, said in the event of 

cows being released, they as a species are more capable to survive floodwaters in part because of 

their size. She explained that during Hurricane Florence cattle were “moved to the high spot, and just as 
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the water [rose] the cows just ke[pt] moving uphill.” In those instances, the NCDA was able to bring 

feed and water to those animals and eventually reunite them with owners.  

 According to Sally, a government worker, reunification for other livestock and poultry is 

challenging because of biosecurity issues; “if it's been out and is immediately put back, it might be ok, 

but if they find one running around on the farm somewhere, it is destroyed because they don't want to 

put it back with healthy animals. Anything that’s been out definitely wouldn’t go back into a production 

facility.” Sally continued to say that the animal could go to a secondary market, but she was not aware 

of any instances during Hurricane Florence in which this happened. This leads us to question the 

statement made by Ernie Ward, Alice Oven, and Ryan Bethencourt in their text “The Clean Pet Food 

Revolution: How Better Pet Food Will Change the World” (2020) when they claim “millions of dead 

and decomposing animal corpses were deemed acceptable for rendering and eventual sale as animal 

feed ingredients” following Florence (1). In our research and interviews, we were unable to find any 

proof to substantiate Ward and colleagues' claim, however, as will be discussed in the section on 

mortality management, it seems unlikely.  

  Returning to the matter of reunification, two stories shared with us during our interviews provided 

insight into how this method functions or not post-disaster. The first story expands on the almost-rescue of 

10 pigs as detailed earlier in the report. Speaking to two ad-hoc rescue workers involved in this rescue 

attempt, upon the arrival of the contract grower (his guardianship was not confirmed) and a police 

officer, they were told to release the captured pigs and to stop the rescue efforts indefinitely.  According 

to Yisa, an ad-hoc rescue worker, when asked about what happened when they left, he shared, “what 

we were told, what I kept hearing for a while—like a week later—is that they were still there.” 

Corroborating this, Christan, another ad-hoc rescue worker, reported hearing one of the pigs was struck 

by a truck and died while the others remained “wandering around.” Reflecting on the disrupted rescue 

Yisa states “they would willingly let them drown before they would let us help. They would rather the 

animals not be saved than to be saved by us. Out of principle or whatever. I think they look at us as the 

enemy of their industry and what they stand for so they would rather us not save the animals as the 

process makes them look bad.” This story speaks to the conflict between invited and uninvited animal 

rescue workers, but it also raises important questions as to why the pigs remained on the highway for 

days after the initial encounter between a farmer (who may or may not have been the legal guardian), 
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police officer, and ad-hoc rescue workers. If ‘reunification’ is of such importance as cited in the literature 

and disaster guidebooks, why were these pigs left on the highway? If they could not be recovered for 

processing for food, were they waiting to be euthanized? Is it possible for farmers and animal welfare 

groups to collaborate and cooperate in these contexts for the welfare of the animal, and possibly good 

press on both sides? 

  The second story shared with us during our interviews relates to when reunification was pursued. 

A local animal sanctuary who had participated in the rescue of a pig named Turbo was contacted 

within the week by the original guardian demanding Turbo be returned to her. Yisa lamented how 

upsetting it was to return Turbo, in part because of the obvious neglect he experienced pre-disaster. 

Turbo was “full of worms and you could just tell he wasn’t well taken care of” explained Yisa. However, 

if Turbo was not returned to his original owner legal action could be taken. It was unclear if Turbo was 

from a hobby farm or was a pet however it was known he was not coming from a CAFO which reveals 

the scale in which reunification might be possible but not universal. This speaks to an overarching finding 

in our research that official guidelines and authorized management practices are not easily translatable 

into the scale of industrial agriculture. They are written for a different style and scale of animal 

agriculture. According to Justin, a swine contract farmer, the guidelines and management practices for 

CAFOs are written and updated by the integrator and given to the contract farmer by their assigned 

“service man” or veterinary technician. These guidelines are to be followed by the contract farmer, and 

they are not made publicly available. We worked to get access to these documents, but the two farmers 

we contacted were concerned about legal repercussions from the integrator. However, we recommend 

checking back in with these farmers to discuss if they are comfortable sharing the content with a copy or 

through reading the content over the phone.  

 During our interviews with ad-hoc rescue workers, participants expressed frustration with how 

their role as rescue workers is considered a form of theft. Christan shared, “if it was dogs or cats it would 

have been considered rescue, but because it was farmed animals it was stealing as it is the property of 

a farmer.” However, this statement fails to capture the complexity of the situation, as the farmer in most 

instances is a contract grower who is just responsible for the care and custody of the integrator’s 

property and adhering to protocols established without their input. Contract growers’ contracts do not 

hold them liable for the death of livestock or poultry in the instance of a disaster and integrators can 
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“write those animals off'' as explained by Patrick, a legal representative. According to Alex, an 

insurance agent, “there is no way contractually to penalize the grower for an act of God.”  

Alex explained that the integrators get compensated through state and federal disaster 

programs for animals lost. The farmers, however, do not get paid by the integrator or compensated by 

the state or federal funds. “Flood is expressly excluded in commercial policies. If fire is a covered peril 

and there was a fire, [the farmer] would get paid what [they] would have received. In the case of 

floods, contract farmers do not get paid, and they lose business. Farmers can get flood insurance 

through non-agricultural channels, but there is no loss of income. Regardless, it is not common for farmers 

to purchase flood insurance because if they get flooded, what would they pay for? The houses don’t get 

damaged from floods because they are concrete and metal.” Thus, there seems to be an absence of 

responsibility or incentive to save livestock and poultry in the instance of forced movement from the 

confinement barn. The farmer may be incentivized because of their desire to care for their animals and 

to not lose their income, but there is a lack of places to bring animals when facing a disaster (except for 

early processing), and they are beholden to the instruction of the owner of the pigs - the integrator, who 

will be most likely be reimbursed by state and federal disaster compensation programs. It is our 

impression that financially, there is a lack of incentive for integrators to “save” livestock, as they will be 

compensated for their financial losses. The contract farmer has a greater incentive, but is limited in the 

actions they can take because they don’t own the animals, and due to lack of structure and process: 

where and how to rescue thousands or millions of animals? In addition, not letting animals out and 

claims of animal theft may be a secondary to the concern of controlling the narrative of a disaster 

landscape.  

 During and preceding a disaster, ad-hoc rescue workers gain unprecedented access to the 

industry as the normal barriers are overridden by flood waters; quite literally, as Christan, an ad-hoc 

rescue worker, describes passing over barbed wire fencing around a CAFO post Hurricane Floyd: 

“under normal circumstances, this would be private property.” For example, in our interviews many 

participants were skeptical (as were we) of the final mortality count released by the state. A swine 

contract grower, Justin, explained from his own experiences the industry is incredibly secretive to the 

point where he himself assumes the “press releases are probably not true.”  Such a view is based on the 

chronic lack of transparency of the industry. As Christan states, “anything that is self-regulated, self-
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reported has to be taken with a grain of salt. On the ground, the numbers appeared to be much higher 

than the numbers that were calculated.” Justin, the swine contract farmer, Sally, a government worker, 

and two members of the Waterkeepers have consistently found evidence that numbers reported by the 

state and/or industry are inaccurate and underreported, including animals who died during and after 

the storm, the number of animals buried and where they were buried, and the number of environmental 

and health permits and regulations that were violated to accommodate loss of livestock. They and we 

recommend increased collaboration with individuals and organizations to get real or more accurate 

accounts so that the organizations, the public, and scientists can better understand the problem, problem 

areas, and how to reduce the loss of animal life and reduce impacts to local environmental justice 

communities and local ecosystems.  

  Finally, we learned about 11 individual pigs who were rescued from Hurricane Florence and 

remain residents at The Pig Preserve, a sanctuary in Tennessee. The pigs go by the names of: Aberdeen, 

Ezekiel, Ezra, Silas, Everett, Ennis, Eli, Cullowee, Jedediah, Asher, Harlan (The Pig Preserve, 2020).   

 

Animal Welfare During a Disaster 

         The experience of farm animals during a storm is contingent on what preparation measures the 

contract farmer is instructed to do. For example, Immanuel, a retired contract farmer stressed how critical 

back-up generators and fuel are. Speaking to a different disaster scenario, a snowstorm in the winter 

months of 2019 cut power to his friend’s farm resulting in the death of over 120,000 chickens. Immanuel 

said it would take about 45 minutes to an hour for birds to succumb to “overheating” as the noxious 

gases are no longer being filtered, analogizing it to as if “someone put a pillow over your face.” We 

were not able to hear of any stories during Hurricane Florence of ventilation shut down, but it remains 

likely as it is cited as an ongoing concern.  

Another interesting contested practice we learned about as farmers prepare for and manage 

disasters relates to feed and water access. In the literature, it is stressed for farmers to provide ample 

feed and water for animals in the onset of a storm. However, speaking with agricultural extension agents 

and contract farmers this practice is actually discouraged. Sarah, a government worker described to us 

the logic to raise water and feed equipment (so animals would not have access) is that in the event of 

the barn: flooded feed equipment would be damaged, and clogged and damaged feeders would 
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postpone the clean-up phase, slowing down recovery. Sarah continued that in some instances, contract 

growers would have to “physically dig them up” if electricity was not working or if the equipment was 

held down by “gunk,” such as litter and animal mortality. From the perspective of animal welfare, this 

suggests that there is some period of time when animals do not have access to feed and water. Is there 

a technical design or intervention that could be developed to address this issue?  

         A contract farmer Justin, explained to us in addition to cutting off the feeders, he raises the barn 

curtains to protect them from damage, which for his pigs is the equivalent to someone in the winter telling 

you that “you had to open all windows and doors”  resulting in you being “cold, and wet.” He 

continued that in his experience, it was expected that the pigs would get the flu or cold from being 

exposed to the cold temperatures resulting in an increase of 10-15% mortality following a disaster. 

Justin’s comment directs our attention to the post-disaster health of animals, suggesting that mortality 

continues after the initial event, alerting us to the real possibility that the reported mortality loss following 

Hurricane Florence and other disasters is much higher. How might organizations help to track post-

disaster mortality in collaboration with other actors, such as the Waterkeepers? 

 Justin also shared his perspective that in the event of pigs turned loose in a novel environment, 

their chances of survival remain low, as there is the real risk of respiratory infections, exposure to the sun, 

conflict with wildlife, such as crocodiles, and other novel encounters speculating “surely you’d lose at 

least half because [they would be] in an unfriendly environment.” Thus, he states the “industry's only 

answer is to euthanize them.” However, as stories from farm animal sanctuaries like Sisu Refuge remind 

us, there are other possibilities for animal life post-disaster. With the intervention of medical care, tending 

to both pre-existing and storm health issues, hundreds of chickens, cows, and pigs can thrive. However, 

Yisa, an ad-hoc animal rescue worker, described how following Florence in 2018, seeking medical 

attention for rescued pigs with anything “above and beyond” basic medical treatment was challenging 

as “there isn’t really [a vet clinic] in North Carolina that will see pigs” requiring the rescued pigs to be 

taken out of state.  

 As for the animals that were either flushed from or escaped confinement barns, their health 

would be compromised. Elle, a One Health researcher, was primarily concerned for livestock and 

poultry being infected from the “washout of bacteria that they may have not been immune to yet.”  
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As reported in the desk research sections, it seems common practice for loose pigs to be shot. 

Yisa, an ad-hoc rescue worker, confirmed that in one of the rescue efforts he participated in at a CAFO, 

the remaining loose pigs were shot by farmers and others, as documented on social media. As for 

specifics related to who is responsible for the “clean-up” process of mortality that is not contained on the 

farmers property, we were not able to get a clear answer during our interviews nor find an answer in 

our literature review. 

  An important reminder to weave into all of these conversations related to animal welfare during 

a disaster relates to farm management practices as dictated by the integrator. As Noah, a 

contract/farmer advocate, expressed, “it's difficult for the individual contract grower to have that much 

say for animal welfare decisions,” thus serving as a critical reminder as to where decisions and 

responses come from when it comes to livestock and poultry both on a normal day and in the event of a 

disaster.  

In an interview with a pasture and woods-based farmer Billy, she described how she was better 

positioned to preserve the welfare of the hundreds of pigs on her farm during a disaster such as 

Hurricane Florence. She attributes this to her pigs having the opportunity for frequent movement, novel 

experiences, and are often exposed to different climates. She described how pigs living in CAFOs are 

dependent on infrastructure and electricity.  Their bodies are “bred to not have to” adjust to diverse 

environments and climates. Whereas in the event of a disaster, her pigs can find their way to higher land 

and “fend for themselves.” To prepare for a hurricane she ensures that she has a surplus of straw to 

absorb flood waters and to also provide warmth if needed. She ensures “fences and huts are positioned 

for worse case scenarios to account for the direction of wind and rain,” an impossible preparation 

measure on a CAFO where buildings and infrastructure cannot be moved or altered much. Billy lost farm 

infrastructure (huts and fences) and experienced damage to her property, such as the complete 

destruction of her grasses. However, she stated that her animals, and the animals of other similar farms, 

were fine “across the board” during Hurricane Florence.  

However, a recent scientific finding will challenge Billy and similar smaller-scale pastured-based 

farmers and add another concern for livestock exposed to floodwaters. As reported in Mother Jones 

following Hurricane Florence, scientists detected Vibrio vulnificus known as flesh-eating disease in the 

waters until at least December 2018 (Raj et al., 2020). Although there are over a hundred strains, a 
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dozen of them remain lethal and are located in North Carolina waters, which can flood into farms in 

and outdoors. In an extreme-rain-event, it creates low acidity in the waters creating the conditions for 

vibrio to thrive. Following Hurricane Florence, there were 14 human confirmed cases, resulting in both 

lethal and non-lethal cases (Raj et al., 2020). This news article provides insight to Putinia, a rescued 

piglet identified who was found with flesh-eating bacteria that rendered the tips of her ears necrotic 

(Capps, 2018). It seems more likely than not that she came into contact with a strain of vibrio while in 

the flood waters. This introduces a host of new challenges for both humans and animals exposed to 

floodwaters.  

 

Mortality Management 

         Camille, an academic, when discussing the lack of development of meaningful mitigation 

measures such as critter pads, and securing elevated pastures speculated “it seems to me that a live 

animal would be better than dealing with carcass disposal right”? In our findings it is quite the opposite, 

there are more discussions, disaster planning efforts, and resources allocated for mortality management 

then there are for keeping animals alive during a disaster event. This can be attributed to the acceptable 

built-in-risk of animal agriculture in North Carolina, compounded by the necessity for environmentally 

friendly options that guarantee fast recovery efforts to return contract growers to production. What 

policy options could advocates and policymakers pursue to shift this dynamic and set of incentives, 

where keeping an animal alive becomes more economically valuable than managing their death? One 

thing to keep in mind here is the public, whose taxes pay to compensate integrators for loss (through 

federal and state disaster assistance) and pay for waste management (e.g. FEMA and state agencies). 

How can advocates leverage this to insist that integrators create more resilient production practices and 

facilities to reduce the cost at the other end to taxpayers?  

         The most common mortality management theme in our interviews related to the poultry compost 

mortality program. From our understanding, it seems that this has been one of the most researched, 

resourced, and applauded disaster management practices in North Carolina. The program represents 

an accumulation of knowledge from lessons learned by the NCDA&CS in preparing for disease 

outbreaks (such as Avian Influenza in 2015) and Hurricane Matthew, when composting was used at a 

smaller scale. During Hurricane Matthew, the USDA revised the HPAI (highly pathogenic avian 
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influenza) mortality compost program to include flooding events that activated FEMA financial assistance 

for compost material such as wood shavings and carbon material (Flory & Hudyncia, 2019). Supporting 

this effort post-Matthew, the USDA launched the “Composting Technical Committee” to develop 

protocols and training programs that are facilitated through NCDA&CS to continue training agricultural 

extension agents as SMEs to provide capacity at the local level for future flooding events (Flory & 

Hudyncia, 2019). In our interview with Sally, a government worker, we asked why contract growers 

were not trained as SMEs for compost mortality management. She explained this is because as the 

USDA is funding the training and program there is an issue of liability. If government workers are trained 

as SMEs that means government workers can oversee it and sign off on the completion of a project as 

done correctly allowing for some regulatory oversight.  

 During Hurricane Matthew only 75% of poultry mortality was managed via the compost 

program due to limited SMEs and limited material resources. To address the challenges experienced 

during Matthew, the NCDA&CS established 3-types of contracts that are in place before a major flood 

event: SMEs, equipment operation, and securing contracts with carbon material distributors (Flory & 

Hudyncia, 2019). The NCDA&CS was able to do this because of USDA financial and technical 

support. Sally, a government worker, also explained that as the USDA is mandated with “looking after 

animals agricultural and food production, in a disease situation where quick action is needed and done 

in an environmentally sound way”, it makes sense for the USDA to fund the program. Not only does it 

ensure an environmentally sound mortality management practice, but it is also beneficial to the contract 

farmers who would otherwise incur costs associated with managing mortality. She explained further, that 

it is also a way to support growers who feel overwhelmed following a disaster. Thus, any support such 

as technique or strategizing is beyond appreciated helping restore the morale of the farmer. Therefore, 

the state-intervention assisting poultry contract farmers following a disaster event -zoonotic or climate 

induced- should not be overlooked.  

During Hurricane Florence poultry contract growers could call a hotline operated by the 

NCDA&CS to request assistance. These calls would be transferred to SMEs who would then schedule 

a site visit, depending on if the farm was accessible (Flory & Hudyncia, 2019). The assessment was 

based on the “number of birds killed, size of the poultry houses, amount of litter present, depth of water 

remaining, safety and structural integrity of buildings, composting locations, and other site-specific 
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information” (Flory & Hudyncia, 2019). During this assessment, the SME also calculates the quantity of 

carbon needed and ranks the farms based on accessibility. 

         During an interview with Sarah, a government worker, she said that the assessment process is a 

successful time management strategy, and that during Florence, every farm that requested assistance 

received it, “just some farms were helped sooner rather than later based on the criteria.”  

 During our interviews, we were unable to speak with a poultry contract grower who participated 

in the program; however, we were able to hear about the experiences and process through 

conversations with farmer advocates and government workers. Noah, a farmer advocate, shared with 

us a story of a contract grower who lost her entire flock of market-weight birds and participated in the 

compost mortality program. According to Noah, the contract grower received compost material, but 

was not further assisted in the process. For example, Noah’s organization provided a grant for the 

contract grower to purchase diesel fuel to operate her tractor to create the piles or windrows to bury 

and compost the birds in. This contract grower’s experience sheds light on a possible challenge 

experienced during Hurricane Florence related to not having enough SMEs in place to fully assist, 

and/or other barriers contract growers may experience when enrolled in the mortality program. How 

effective is the poultry mortality management program if contract growers do not have the specialized 

knowledge in the event of absent SMEs?     

  Likewise, once the compost process is initiated, do SMEs perform follow-up assessments of the 

windrows? According to Patrick, a legal representative, following Hurricane Florence compost piles 

could be seen “not just 15 days, but weeks and even months later, literally just sitting there, compost 

piles, sitting there uncovered.” Patrick speculates that because the mortality management was addressed 

the concern came to a close as confinement barns could be put back into service for the integrators. 

We also heard from Ursula, a Waterkeeper, that she documented a compost area following Florence 

spread across a field adjacent to the Trent River larger than “than two football fields.” When she 

reported her findings to the NCDA&CS “no one seemed to care… and it was a long time before the 

state made them do anything about it.  It raises the question of is mortality management superior if done 

in-barn rather than outside to prevent runoff?” 

 When talking with Louis, a government worker, he shared with us a story of a contract grower 

who participated in the mortality management program. However, his integrator successfully predicted 
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the farm would flood and moved the birds to slaughter early. What is interesting about this story is 

‘mortality’ was not composted but wet litter was.  

During Hurricane Florence there were a few poultry farms that experienced both flooding and 

infrastructure damage, rendering the farm unable to participate in the program. Louis explained that in 

cases like this, both mortality and debris from the damaged confinement barn were moved to a landfill 

facility. 

         Steve Troxler’s decision to make this program a standard disaster management tool in North 

Carolina is supported by individuals involved in farming. Louis, a government worker, declared, 

“[Troxler] wanted to make sure that he didn't create another ecological disaster from cleaning up from 

one.” The end product of the compost process is a fertilizer product, or as Lawrence, a government 

worker put it “is just, like, kind of mind boggling how great of an idea that is that you can really take 

lemons and make lemonade.” It is also worth noting that this intervention is to the benefit of the grower if 

done right, as in a non-disaster situation the grower is entirely responsible for mortality and waste 

management. However, as Noah, Patrick, and Ursula's documented stories call into question the 

efficacy and scope of this program. What we understand from the literature and interviews, North 

Carolina will continue to invest resources and develop capacity to offer the mortality management 

program in the face of future disasters. 

 Unlike poultry contract growers, swine producers were not able to participate in this subsidized 

mortality management program. To compost poultry and associated litter can take 28-30 days, whereas 

with a hog it can take upwards to 6 months. Sarah, a government worker, reminded us that not only 

would this create the conditions for a biosecurity threat such as a disease outbreak, but it also “means 

the farm is out of production, they cannot go back to raising protein, that is a concern with composting 

big whole animals.” Thus, it is apparent that environmentally superior mortality management programs 

must factor in competing concerns for biosecurity as well as returning the farm to commission as soon as 

possible. 

 From our findings, burial onsite remains the most promising mass mortality management strategy 

for swine producers. During Hurricane Florence pig mortality management was not discussed in great 

detail in the media as were poultry mortality. When interviewing a swine contract farmer Justin, he said 

that during Florence producers relied on on-site burial or transporting mortality to a landfill. The former 
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option was preferred as it cost less. Justin continued to say that producers are supposed to get a 

“special permit” from the state ensuring the chosen burial site does not contaminate nearby ground 

water, “but in our industry, if push comes to shove, they just do what needs to be done. If you need a 

permit, you can get one.” He continued, “in this industry, you do what you have to do to stay in business 

and if you don’t have a suitable area, you bury them anyway. Our industry can operate under most 

circumstances and can get you the paperwork to do that.” As outlined in the at-the-time operating 2014 

Swine General Permit in the event of a state of emergency declared by the Governor, mortality the 

facility has to follow the requirements and guidelines of the State Veterinarian according to §G.S 106-

402.1. Upon reviewing this statute, it explicitly authorizes the State Veterinarian or an authorized 

representative as having the ability to intervene in mortality management. The 2014 Swine General 

Permit states, “all burial sites of such animals must be mapped, and the dates and numbers of the animals 

buried by species and type must be recorded” (NCDEQ, 2016). The map is to be submitted within 15-

days to the Water Quality Regional Operations Section. It is unclear if the special permit Justin was 

talking about relates to the general permit or if in the event of an emergency, upon contacting the State 

Veterinarian if an additional special permit is required. As we were not successful in interviewing the 

State Veterinarian, this remains unanswered. One other thing to note here is that these maps have been 

requested by various environmental organizations, like the Waterkeepers, so that they can monitor these 

sites. They have been unable to get access to these maps. Could organizations, such as World Animal 

Protection, collaborate with others to push for policies to increase transparency, especially since 

taxpayers’ foot the bill and their health and environment is impacted?  

 Sally, a government worker, does not believe that farmers in the floodplain, farmers east of I-95 

in the hog belt, are burying mortality anymore, but she is not sure. She explains, “Routine mortality - East 

of I95, cannot use burial as primary mortality management. No one has a permit to do that. Whether 

they do or not, I would say, most manage mortality through using dead boxes or composting...I don’t 

know...and more composting than dead boxes, but in all honesty, but don’t know for sure.” She also 

discussed recent developments in the state to support composting systems for routine mortality of both 

swine and poultry. She explained the process briefly, “they grind and blend the carcass with the carbon 

material before they put it in bins or for mass mortality, using stump grinders that they have on 

construction sites, grind the carcass, mix, and work well with windrows.” With the usage of a grinder, 
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swine take as long as poultry to compost. However, the grinder technology can cost upwards to 

$60,000. Sally stated that North Carolina, like most states, offers a cost-share option through the NRCS 

department. In addition to the grinder equipment, Sally suggests farms should build additional 

infrastructure to “stockpile wood chips for carbon material” and have an alternative site to stage the 

compost process. This does introduce an issue yet to be settled, if swine are composted where will the 

material go? If done on-site, it still has to be “land applied with farms nutrient management plan.” 

However, some farms receive waste from other sources, and some send theirs out, compounded by a 

lack of monitoring. “Fields are getting swine waste and poultry litter going on the same land. We have 

had instances where we are putting monitoring wells and seeing phosphorus in shallow ground water. 

People are worried about runoff into surface water not ground, but in sandy soils, this can be ground 

water issue, which is a drinking water issue.” 

“With just livestock in North Carolina (not human waste or other nutrients), we have way more 

than we can put on agriculture land, and we have known this for 30 years. Extension folks began talking 

about this in the 1980s and did a nutrient balance and said there is not enough land to utilize all of this 

manure, but we continue to grow and expand, and let poultry continue to grow. It’s an issue, and a 

serious issue that we need to get in front of. Right now, it’s manageable. In Canada and Midwest, they 

are saturated with phosphorus, and now it’s in the surface water and it’s too late. There is so much 

phosphorus in soil in North Carolina, it will take 30-40 years for that to get utilized in the cropping 

system.” Sally explains that if we keep going this way, we will get to the point of no return, and that is 

bad for humans, animals, and the environment. However, like we heard from the contract farmer that 

grinds swine into his biodigester, Sally thinks the material could be incorporated into a “fuel source” for 

bio-energy facilities. Sally is hopeful about the grinder technology allowing composting for swine to 

become the preferred method, it just takes time to develop as composting pigs has only been 

permissible for the past 15 years.  

         In 2019, the swine general permit added new requirements and language related to disposal 

of dead animals. The permit introduces temporality. Disposal should occur within 24-hours of 

“knowledge of death,” however in the event of disposal that exceeds 24-hours, the method must be 

approved by the State Veterinarian. The permit explicitly states, “burial is not recommended for disposal 

of dead animals,” and that if producers continue to rely on this method, they must document burials 
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locations with setbacks from surface waters, wells, and property lines. However, the permit fails to 

quantify what is an acceptable distance between burial pit and surface waters, wells, and property 

lines. Based on the introduction of explicit language deterring producers from using burial as the primary 

mortality management program following hurricane’s Matthew and Florence, it can be assumed burial is 

becoming more contested. However, unlike one producer we interviewed who spoke of an unique 

mortality management practice of grinding swine mortality to generate “Campbell soup,” that becomes 

“rocket fuel” for biogas digesters, it is suggested most producers relied on on-site burial. Unlike poultry 

producers in the event of catastrophic loss, swine producers, according to a contract grower, can “bury 

them and put them in a spot that is least likely to runoff or cause groundwater contamination.” When 

speaking to a community member Patricia she lamented “they should have a permit that guarantees that 

it doesn’t get into the water, but we know that whether you get a permit or not, they are going to do 

what the industry says to do.” 

  

Fish Kills 

         Fish kills came up a few times in our interviews. In an interview with Sylvia, a water resource 

worker, she described to us the process in which fish kills are cleaned-up. She said that in the event of an 

“act of god” such as a hurricane, the state does not do clean-up nor investigate into the cause, whereas 

outside of a natural disaster, the DEQ would conduct a clean-up and point source pollution investigation 

to track down the responsible entity and issue a fine. Sylvia told us in the event of a mass fish kill 

following a natural disaster, the DEQ relies on natural processes such as scavenging or the human 

intervention of using a firehouse to flush the fish back into the waterways. In the case of concerned 

citizens, the DEQ will offer technical guidance on how to clean-up their own property. Questioning the 

ecological impact of flushing contaminated fish into the waterways, Pascale, a scientist said, “until we 

understand more about the symptoms and what their tolerance is, “we’re in the dark.” It is common after 

a fish kill for North Carolinians to stop fishing as Sophie, a legal representative shared. Following a 

hurricane fish can be seen with sores on their body, however, Sophie said that sores are also common 

on a regular day speaking to the “pervasive background pollution that’s changing people’s lives on a 

daily basis.” 
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         During our interviews, the attempted rescue of a fish was shared with us. Christan, an ad-hoc 

rescue worker, shared the following story with us: 

Oh gosh, it is one thing to rescue a chicken but how do you rescue a fish? So, there was a 
storm drain or pipe and there was a slow trickle of water and there was a movement or a pool 
of carp that were trying to get the bits of remaining oxygen and every once in a while a fish 
would float to the surface and float back into the masses. But Roxanne had found one of the 
biggest fish that had a gash on their fin, and you could tell by the size that that fish had been 
living in that pond for years, surviving any and all-natural disasters. She had come back later that 
night and put oxygen tanks into the water and try to scoop him out. I don’t know the outcome of 
that rescue, but it was fascinating the extent that animal activists will go to, it would never have 
occurred to me to save a fish in a pond.  
 

Fish kills and nutrient cycles were discussed at length in an interview with Charles, a Waterkeeper. In 

particular, he is concerned that there is no method for successful clean-up, “how do we clean that up? 

We don’t have a mechanism first of all to clean up and that what we are just seeing from the surface, 

many go to the bottom.” During Hurricane Floyd, Ursula, a Waterkeeper recounted how there was 

some effort to bury some of the fish on the shore, “but the numbers were so bad” it was impossible to 

make an ecological intervention. Charles shared with us that the states clean-up method following a fish 

kill (i.e. flushing back into the waterways) perpetuate unbalanced nutrient cycles. For example:  

One of nature's mechanisms to deal with too much nutrients is a fish called the Menhaden. The 
Menhaden eat algae, and they grow on algae in the river. Then they congregate in huge 
numbers, and as they make their migration back to the ocean, they carry all those nutrients back 
out. The problem is now the water is dying because it does not have enough oxygen anymore. 
These organisms are growing like fungus and listeria that are killing these fish before they can 
make their migration, killing them by the millions. 

 
If menhaden, and other fish that bioaccumulate nutrients and pollutants die before reaching the ocean, it 

means that “when their bodies decompose and their nutrients that they have stored that were supposed 

to be exported stays and is now back in our system. If you look you can see it in the land, in the waters, 

the buildup of these nutrients is killing our environment.” Charles continued that one of the only beneficial 

ecological services hurricanes provide the waterways of North Carolina is that it “flushes a system,” 

however, this benefit may be reversed if fish like the menhaden decompose in the waterways repositing 

nutrients and pollutants.  Practices documenting fish kills additionally worry Charles. He told us that: 

If you went to the state with those numbers...Oh in 1991, Dr. Merkle reported that a billion fish 
died, but if you went to the state records, you'd never find that number. I was documenting with 
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the tools used by the state, and they asked us to go get the data because they did not have the 
resources, and we turned that data in, and the state had it in their records but what the state did, 
they told us is that they purged all their records, so if you go and try to find them they are gone. 
 

This means that “now scientists are using incorrect data, saying that based on this data [from the state], 

the river has not suffered from any fish kills”! 
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B: Manure Release and Lagoon Breaches 

What data can be found on manure release and lagoon breaches? Were assessments of contaminants 

in local waterways conducted by any governmental or non-governmental groups following Florence? 

What did they find? Is there information available identifying antibiotic-resistant bacteria, such as testing 

using pig2bac by academics and activists? 

 

Summary of Findings from Desk Research 

Historical overview of waste management in North Carolina  

 The growth and concentration of CAFOs in North Carolina have sparked decades worth of 

environmental and political struggle over what to do with the waste from animals raised in industrial 

production. A lagoon, a staple infrastructure at a swine CAFO, is an in-ground open basin lined with 

clay or geosynthetic plastic that serves as a container for the excrement produced by the animals. The 

industry upholds this as the most effective system to manage waste via the anaerobic process that 

biologically breaks down excrement into usable fertilizer. 

In 1995 a lagoon collapsed at Oceanview Farms in Onslow, County releasing over 25 million 

gallons of hog waste across the fields of neighboring farms (Weiss, 2016). The Oceanview Farm 

incident followed by Hurricane Floyd in 1999 forced the state and industry to confront the risks inherent 

in the lagoons that dominate North Carolina. In 2000, the Smithfield Agreement was launched. While it 

did not acknowledge there were any problems associated with the current lagoon waste management 

system, it stated that for the “public interest” to be served, innovative research was necessary to 

implement environmentally superior waste treatment technologies (EST) (Stoddard, 2015). The 

agreement was contingent on finding financially feasible ESTs that would not increase the cost of pig 

production that was 9 cents per pound (Stoddard, 2015). Of the five ESTs identified, each would 

increase the cost per pound by 11-40 cents (Stoddard, 2015). Instead of implementing the 

transformation of current lagoons to ESTs, the state introduced Senate Bill 1465 ‘Swine Farm 

Performance Standards’ that made permanent the pre-existing 10-year building moratorium introduced in 

1997 effectively banning the construction of new lagoons and required lagoon-extensions to include 

EST (Deacon, n.d.). 



37 

With weak legislation in place, the lagoon spray-field model continues to dominate waste 

management systems in North Carolina. Compared to human waste in the United States, farm animals 

are estimated to generate 13 to 25 times the amount of waste produced by humans (Handan-Nader & 

Ho, 2019). The Waterkeepers Alliance estimates 10 billion pounds of manure are generated and 

stored per year from the North Carolina pig industry (Srikanto et al., 2018). 

According to Alexis Andiman, associate attorney for Earthjustice, “storm standards for pig lagoons 

currently date from the 1960s” (Pierre-Louis, K., 2018). In a settlement, Earthjustice advocated for the 

storm standards to be updated to the National Oceanic and Atmospheric Administration Standard of 

2006, which Andiman maintains is “still kind of old” (Pierre-Louis, K., 2018). This proved to be especially 

important during Hurricane Florence that surpassed previous storms in terms of rainfall. 

         The NCPC maintained lagoon levels were low due to dry months since July, which afforded 

ample opportunity to apply effluent as fertilizer suggesting lagoons were lower than usual (NCPC, 

2018, September 14). According to NCDEQ, there are strict rules regarding swine lagoon 

management in the face of a storm such as (NCDEQ, 2016): 

1.  Be able to sustain the water accumulate of a 25-year 24-hour rainfall event 
2.  A minimum of 1 foot of freeboard is required 
3.  Wastewaters cannot be applied in wind conditions, or too saturated lands 
4.  Land application is prohibited during a precipitation event. 
5.  Application is prohibited within 4-hours of a National Weather Service issue 

Hurricane Florence rainfall exceeded the breach level of 36 inches of several lagoons causing flooding 

which according to the rules governing swine management policy absolved them from violating permits 

(Srikanto et al., 2018; NCDEQ, 2016). The dry summer compounded by lagoon management 

guidelines were assumed to be sufficient precaution, however, rainfall was greater than expected 

(Srikanto et al., 2018). The perfect storm created a series of events that environmental and civil 

organizations predicted. 

  

What data can be found on manure release and lagoon breaches? 

         According to the NCDEQ on September 19, 4 days following the landing of the storm: 5 

lagoons sustained structural damage, 21 lagoons were inundated by floodwaters, 17 lagoons were 

overtopped, 32 lagoons at 27 different facilities discharged (Srikanto et al., 2018). For the 197 
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lagoons at freeboard status, the NCPC stated lagoons were lowered by transferring liquids off the farm 

in tanker trucks or piping liquid waste to lagoons nearby (NCPC, 2018, September 18). The NCPC 

made a statement following the storm that, “while we are dismayed by the release of some liquids from 

some lagoons, we also understand that what has been released from the farms is the result of a once-in-

a-lifetime storm and that the contents are highly diluted with rainwater” (NCPC, 2018, September 19). 

Andrew Curliss (2019, 336) the CEO of NCCP stated that breaches were not systematic but rather 

“site-specific failures.” His commentary was supported by NCDEQ division director Jim Gregson who is 

documented as stating his confusion over the emphasis on animal agriculture, “I am not sure why there is 

so much focus (on animal facilities)” (quoted in Curliss, 2019). This came down to the fact only 2% of 

lagoons were reported to have been impacted, as Mark Rice stated in an interview, “It's a small fraction 

of what could have been if there hadn't been steps taken to move animals from flood-prone areas from 

before the storm. Certainly, it's tragic but agriculture is a leaky system. It's prone to all sorts of weather-

related perils and that's just, unfortunately, the way it is” (Davis, 2018). In a report by Gov. Cooper and 

his team's early estimates suggest lagoons sustained between $44,000 - $400,000 worth of damage 

as self-reported by farmers (Cooper, 2018, 28).  

A study following Hurricane Florence found that “60 percent of all municipal discharge events 

taking place in high poverty tracts, 72.5 percent of all industrial discharge events taking place in high 

poverty tracts and 90.5 percent of all agricultural discharges taking place in high poverty tracts” 

(Beeson, 2018, 27). The environmental and public health issues brought by routine spray-field 

techniques and lagoon failures cannot be underestimated. 

Megan Thorpe, a spokeswoman from the NCDEQ in an interview stated the agency was not 

inspecting any of the 3,300 waste lagoons. Rather the DEQ is relying on farmers to self-report just as 

farm mortality was to be collected (Murwaski, 2018; Pierre-Louis, 2018). Following the aftermath of the 

hurricane, the NCDEQ dashboard published online reports of lagoon incidents. The database has since 

been taken down (personal communication with Lisa Sorg, May 5, 2020). However, Lisa Sorg, an 

environmental reporter at NC Policy Watch published the database as of September 24th, 2018 in her 

article providing a list, however incomplete. The incident reports can be categorized according to 

infractions: overtopped, inundation, or a breach. 
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         A lagoon overtop is when the capacity is reached and overflows (NCPC, 2018, September 

11). 6 reports were published. Elijah Baker from Carl Baker Farm in Duplin county had a population of 

1196 pigs. Terry Miller from Terry Miller Farm site 1&2 in Duplin county had a population of 3200 

pigs. Robert Cannady, from Allan Cannady Farm #1, a contract farmer for Murphy-Brown LLC in 

Sampson county with a population of 5,200 pigs reported a lagoon overtop. Wbw Sow Farms in 

Duplin with 7,200 pigs reported a lagoon overtop. A&P Farms LLC reported a lagoon overtopped at 

their farm. According to a detailed report, workers had to be rescued from the farm leading to 

speculation of the conditions of the 1064 pigs confined to the farm (Sorg, 2018, September 24). Robert 

Cox, of Robert Cox Green Farms, reported lagoon overtopped and discharged. Cox’s daughter 

O’Neil in an interview stated, “We’re very careful to follow all the rules and keep it at a level where it 

won’t overflow” but “you can’t control nature” (Hand, 2018). 

         13 lagoons were reported to be inundated. This means the floodwaters were at the level of the 

lagoon mixing floodwaters and manure. According to a report, 15,000 gallons poured into the Cape 

River (JDNEWS, 2018, October 16). Philip Faucette, owner of Applefield Farm-lower and upper 

contract farmer for N.G Purvis Farms had 12,400 pigs in Randolph county. Michael Hunter of Hunter 

Farms in Duplin had a population of 2488 pigs in Duplin county. Brandon Hard of Brandon Howard 

farm #2 with 3271 pigs reported a lagoon inundation. Ronnie Jarman, owner of R & K Jarman Farms 

under 4-7 under contract with Murphy-Brown LLC reported an incident at the farm of 2,400 pigs. Rufus 

Ruse, owner of Reeda Meadows Farms 1 & 2 reports a lagoon inundation and discharge.  Michael 

Morgan from Morgan Farms Inc. with 960 pigs reported lagoon inundation in one of five lagoons. 

Jamie Dail, of Triple D Farm LCC has 6,120 pigs in Duplin. His incident report was interesting in that it 

cited two lagoons inundated but no animals were reported on location. This can be explained by Dail’s 

farm being a finishing farm suggesting either he did not accept new pigs before the storm, or the pigs 

were sent to slaughter at a convenient time. Richard Pickett of RL Picket Farm with 3672 pigs reported 

lagoon inundation in Duplin county. Kenneth Lanier of Coastal Farms in Pender county reported a 

lagoon inundated and discharged containing 2448 pigs waste. W & P Farms Inc. reported two 

lagoons inundated on the farm housing 7,680 pigs. Craig Collins, of Craig Collins Farm a small-scale 

pig farm of 516 pigs in Sampson county reported lagoon inundated and discharged onto the field. 

Nicholas Herring of NH Herring Farm in Duplin reported lagoon inundation of 2,640 pigs waste. 
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         Farmers also experienced a combination of overtopping, breech, and spillover. Branson 

Howard a fourth-generation farmer had to remove “large numbers” of dead pigs from a nearby swamp 

after two houses containing 32,000 pigs in Onslow county had been engulfed by floodwaters. George 

Scott, owner of Scott Farm in Onslow county requested help to locate a tarp to cover the lagoon as it 

accumulated. Harold Strickland, from Strickland Farms in Sampson county, reported a large wall failure 

releasing all waste into the stream. Sammy Britt, of Sammy Britt Farm 1-6 housed 3,700 pigs in Johnston 

county reported water from hog barn reached surface waters. Kenneth Brown, owner of Henry D. 

Teachery Farm in Duplin county reported a dike wall break and the emptying of a lagoon containing 

1860 pigs waste. In addition, two cattle lagoons were reported to have complications. William 

Frazier’s farm McCain Dairy in Randolph and Tim Smitherman, owner of Shady Grove Dairy. 

         The above list accounts for only 26 lagoons that either overtopped, were inundated by 

floodwaters, or experienced a breach during Hurricane Florence. The list omitted the amount of 

discharged effluent that would be left to other organizations to try to calculate. Environmentalists and 

activists conducted thorough research on the management of lagoons before, during, and after the 

storm. Many groups conducted aerial surveillance documenting violations of lagoon management. The 

Washington Post reported conducted aerial surveillance, and showed several lagoons had turned 

brown, indicating that they “overtopped”, as well as one lagoon had a rupture so large you could drive 

a vehicle through (Srikanto et al., 2018). This was later described by Rick Dove, a senior adviser for the 

Waterkeeper Alliance, as so large “you could drive a Mack truck through” the breach (Bethea, 2018). 

         Reporter Charles Bethea from The New Yorker joined Dove to survey the damage in Trenton, 

Beulaville, Kenansville, Chinquapin, and Wallace. Dove remarked that you could get a “little whiff of 

hog waste” in the plane which is an indication of the environment contaminated by the manure contents 

(Bethea, 2018). During the aerial survey, they saw over two-dozen breached lagoons. Kemp Burdette 

reported 7 million gallons were released from two “total failures” in Duplin and Sampson county 

(Bethea, 2018). Dove declared it the “biggest single-day hog waste lagoon release since 1995” 

referring to the Oceanview Farms in Onslow, incident (Bethea, 2018). During our research, official state 

documents did not quantify the amount of manure leaked by failed lagoons. 

The non-governmental assessments also reported farms illegally spraying manure during 

prohibited timeframes and conditions. As aforementioned, waste cannot be applied in wind conditions, 
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or to saturated land, land application is prohibited during a precipitation event, and application is 

prohibited within 4-hours of a National Weather Service issue (NCDEQ, 2016). The logic underlying 

prohibiting the activity is to prevent run-off into fields contaminating local rivers, streams, wetlands, and 

other properties (Sorg, 2018, September 19).   

Elsie Herring, in Wallace, North Carolina during an interview with We Animals had to offer a 

wet paper towel for McArthur, Guerin, and herself to cover their mouth to speak as her neighbor Dwight 

Strickland, a contract farmer for Murphy-Brown, sprayed his field during their interview, three days after 

Hurricane Florence. In a separate report, it was documented that Strickland’s lagoon was not the Pepto-

Bismol shade of pink indicating anaerobic activity, however, according to a Google Earth review it was 

not pink before Florence either suggesting mismanagement (Bethea, 2018). Bethea and Dove during 

their aerial survey saw that a “tree-lined land a few hundred yards from Herring’s property was covered 

in a large pinkish pool” suggesting that waste from Strickland’s property was leaking or being illegally 

dumped (Bethea, 2018). 

         Illegal spraying was also documented by the Riverkeepers immediately following the storm 

reporting over a dozen incidents. Policy Watch on September 17th, “observed at least two farms that 

were spraying waste from their hog lagoons (Sorg 2018, September 19). Sorg speculates it was to 

prevent them from overtopping following the storm, as dispersed waste is measurably better than a total 

spillover. Sorg contacted the NCDEQ regarding state inspection. She was told that inspection was 

being completed by farmers, as state inspectors could not physically get there, nor were regional offices 

in operation due to power outages (Sorg 2018, September 19). Having reviewed the state’s approach 

to lagoon management during a storm and conflicting documentation by environmentalists and 

reporters, it appears the severity of lagoon failure becomes the responsibility of non-government workers 

to document.  

  

Were assessments of contaminants in local waterways conducted by any governmental or non-

governmental groups following Florence? What did they find? 

The North Carolina Division of Water Resources (2019) conducted surface water quality 

monitoring to quantify the impacts of several anthropogenic forces of extensive flooding during 

Hurricane Florence. DEQ employees, when safety could be guaranteed, responded to incidents 
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including “sanitary sewer overflows, waste-water, coal ash release, hog lagoon inundation, and 

breaches, as well as numerous other incidents that threatened the surface waters” (NCDEQ, 2019). In 

the report, DEQ stated as floodwaters subsided and river levels returned to baseline conditions, water 

quality matched median values. However, a notable exception in their findings was the volume of solids, 

turbidity, and fecal coliform that remained in high concentrations (NCDEQ, 2019). The report continues 

to state that during two phases of data collection (respectably, October 19th and October 2nd to 

November 16th) fecal coliform, total Kjeldahl nitrogen, biological oxygen demand, phosphorus, and 

ammonia were elevated. In addition, site B947000 was selected due to proximity to several CAFOs in 

Wallace tested for higher levels of fecal coliform during phase 1 than anywhere else (NCDEQ, 2019). 

The report stated that increased concentrations of fecal coliform bacteria were permissible, and in fact 

“not abnormal during increased runoff and flooding events'' (NCDEQ, 2019). 

         During a meeting of the Joint Appropriations Committee on Agriculture and Natural and 

Economic Resources, representative Dixon, from Duplin county stated that the NC Policy Collaboratory 

found nothing in the water and that “dilution is the solution to pollution” (as cited in Sorg, 2019, February 

27). In a separate press release, the NC Wildlife Resources Commissioner Chad Thomas attributed fish 

kills to floodwaters mobilizing vegetation, debris, and already stagnant water that result in the low levels 

of dissolved oxygen (NCWRC, 2018). However, from a Cape Fear River Watch sample, 

anthropogenic causes including lagoons were reported to be the reason for massive fish kills (Wise, 

2018). 

         The ILSI North American Food Microbiology Committee supported the research laboratory of 

Dr. Sophia Kathariou at NC State University to study post-Florence freshwater for traces of three 

foodborne pathogens salmonella, listeria, and campylobacter. In a poster presentation from a 

researcher in Dr. Kathariou’s lab, from 88 water samples, 1% tested positive for listeria, 5% for 

salmonella, 1% campylobacter. Interestingly, an unexpected result detected arcobacter, an emerging 

pathogen associated with gastrointestinal infections. Arcobacter was found in 73% of samples 

(Niedermeyer et al., 2019). The research team was set to re-sample during April and August, but the 

results cannot be found online. 

         Dr. Rachel Noble was also interviewed regarding the water quality post-Florence. Dr. Noble 

took over 1000 water samples during the flooding and found after two months the water remains 
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contaminated in unexpected locations suggesting the far-reaching impact of the flooding (Wise, 2018). 

Dr. Noble was interviewed stating, “I’m concerned about bacteria or chemicals that we might not 

understand from hog farms or other industrial waste. We don’t understand how they’re transported 

through water systems and we don’t understand how long they persist'' (as quoted in Schembri, 2018). 

In addition, Kara Kochek completed a master’s degree examining water quality after Hurricane 

Florence providing one of the most comprehensive assessments available. Kochek (2019) was 

motivated in her research to specifically trace the impact of CAFOs using Microbial Source Tracking 

(MST) to determine sources of fecal contamination. Both human indicators and Pig-2-Back were 

investigated. This research was in part motivated by the impact of antibiotics seeping into the water. Of 

the antibiotics administered to animals, 75% are not absorbed but are expelled, collected in lagoons, 

and then sprayed onto fields or leaks from lagoons into fields and nearby waterways (Kochek, 2019, 

1). This is of great concern for public health for example, treating salmonella, a zoonotic pathogen with 

antibiotics can be made more difficult by antibiotic resistance (2019, 2). She sampled during two 

phases: September 24th, 2018, and November 14th, 2019 after Hurricane Matthew. Results showed 

that the first sample reported swine fecal contamination linked to swine sites whereas sample 2 

demonstrated Pig-2-Bac at both swine and non-swine sites (Kochek, 2019, 13). Kochek found that swine 

site samples showed resistance to multiple antibiotics whereas in non-swine sites resistance was reported 

to one type of antibiotic suggesting that bacteria from CAFOs have been exposed to more antibiotics 

and thus pose a threat to the public health (Kochek, 2019, 14). Kochek’s project supports much 

literature on what to expect after a series of lagoon failures. However, as aforementioned the rigorous 

assessment of the water post-Florence was dismissed by the state, and instead had to be externalized to 

non-governmental interests to represent the ongoing environmental harm of the lagoon waste 

management system. 

 

Future directions for lagoons post-Florence? 

         Hurricane Florence offered the state and industry yet another opportunity to revisit animal waste 

management systems in North Carolina.  Three events happened after Florence that presented 

opportunities for change: 2019 animal permit revision, re-investment in the Swine Buyout Plan, and 

Smithfield Food Inc., pledge to reduce Green House Gas emissions by 25% by 2025. 
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         The first opportunity to redress the environmentally vulnerable animal waste system came in the 

reinvestment in The Swine Floodplain Buyout Plan funded by NCDA&CS and USDA Natural Resources 

Conservation Service (NRCS). The program was initiated following Hurricane Floyd to purchase 

farmer’s certification to operate a feedlot and close lagoons thus ending CAFO production on the land 

(NCAGR, 2019). The participating farmers are required to follow a permanent conservation plan on the 

land that includes a prohibition of maintaining a feedlot on the land with the exception of pasture-based 

cow production (NCAGR, 2019). The successful closing of a lagoon is reimbursed by NCDA&CS and 

NRCS. According to Andrew Curliss, 330 lagoons had been closed under this program before 

Hurricane Florence arrived (Curliss, 2019). Following Hurricane Florence, Gov. Cooper allocated 75 

million dollars in the NC Farmer Resiliency Fund held by NCDA&CS to expand the voluntary buyout 

program (Cooper, 2018).  However, Cooper’s buyout program extended the eligibility to farmers in the 

500-year floodplain and permitted funding to be used to relocate operations or convert open lagoons 

to EST (Cooper, 2018, 33). In 2019 more than 100 farms and their open-pit waste lagoons remain in 

the 100-year flood plain, with even more in the 500-year flood plain (Sorg, 2019, September 10). The 

100-year floodplain means that there is a 1 percent chance that the area will flood. A 500-year flood 

plain is an area that has a 0.2 percent chance of annual flooding (Sorg, 2019, September 10). 

Cooper’s reconfiguration of the buyout program was most likely influenced by Steve Troxler, Agriculture 

Commissioner’s earlier statement in the year that he opposed further buyouts unless existing farms can 

either expand or move to new locations (quoted in Sorg, 2019, September 10). A key question remains 

what happened to the 75-million-dollar investment following Hurricane Florence as there is no public 

database of participating farms.  

         The second opportunity to redress lagoon management following Florence launched in 

November 2018 which initiated public consultation for the 5-year new general permit in 2019 for 

swine, cattle, and wet poultry farms. The NCDEQ maintains the new permits “increase transparency, 

efficiency and environmental protection” (NCDEQ, 2019, April 12). During the consultation several 

public comments were submitted that related to Florence (NCDEQ, 2018, ‘Letters to Christine Lawson’): 

1. “I think it is completely outrageous how many pigs were mistreated cruelly and allowed to 

drown in their enclosures in the last hurricane. That is completely inhuman. I think any hog farm 

that allowed that to happen and did not have an escape plan for their animals should be very 



45 

highly fined and held liable to legal action. How can people in any conscience at all allow 

animals to suffer? Unconscionable. Punish those farms !! I for one have stopped eating any pork 

products in protest against the pig farms. And I have educated anyone who will listen to me 

about the fact-checking I have done after the hurricane Regarding the cruelty to the livestock.” 

2. “The fact that during the hurricane these animals were abandoned in small cages, with no 

room to move and the floodwaters rising...this is how millions of them perished. Shame on this 

industry!!!” 

3. “My family owns a small farm in Jones Co, NC, and we have hog farms close by. After 

Hurricane Florence, our land was covered in hog sludge from heavy rains and flooding of the 

Trent River. How do I know? Our farm stunk for weeks. It smelled like animal feces, and 

infiltrated our barn, farm equipment, and made a mucky sludge over everything. We found 

dead fish on our land.”  

4. “Farmers are the most conscientious and hardest working folks I know of. In the week leading 

up to Florence, I watched as the farmer who leases my farm worked around the clock to gather 

crops, and prepare the farm for the storm. Afterward I visited the farm and in light of all that had 

happened, I told him he deserved a gold medal. The lagoon wasn't overtopping and the farm 

was in great shape.”  

5. Dan Geroge, Brunswick Environmental Action Team - concerned that lagoons were 

compromised and not been addressed. 

6. Kemp Burdette – the need to shorten permit, lower the p index to 100, lives 2.8 miles from 

CAFO, and sees countless failures. 

 

Responses varied during the consultation. Farmers maintained that changes would “place an undue and 

excessive burden on them” going as far as to say environmentalists put unnecessary pressure on 

NCDEQ by rallying behind “fear, not truth or science” (Barnes, 2019). However, environmentalists and 

residents applauded the tabled revisions, reminding the legislators that proposed changes did not 

address the overarching system of CAFOs and the lagoon-spray field management system. In 2018 a 

study was published in North Carolina Medical Journal by Julia Kravchenko and colleagues that 

provided the most robust study-to-date examining life expectancy and health outcomes of residents living 
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in proximity to CAFOs in North Carolina. Their study demonstrated a clear link between zip codes, 

demographics, and proximity to CAFOs that correlated with an uptick of health issues such as all-cause 

mortality including infant, anemia, kidney disease, tuberculosis, septicemia, and higher rates of 

emergency care visits for infants (Kravchenko et al., 2018, 278). The study’s objective was to 

demonstrate how living in proximity to a CAFO impacts communities’ exposure to environmental harms 

that can be detected through health and mortality outcomes. Kravchenko and colleagues’ article was 

dismissed by NCPC as an “ecological fallacy'' in their address to Christine Lawson, Division of Water 

Resource during a consultation (NCPC, 2019, March 4, 23). The permits were officialized in October 

2019 and set for 5-years with farmers, environmentalists, and residents unsatisfied. The harmful open 

lagoon and spray-field method continued unchallenged. 

An unlikely press release was issued on October 25, 2018, over a month following Hurricane 

Florence. Smithfield Foods Inc. announced it would expand nationwide ‘Smithfield Renewables’. What 

this means for North Carolina and other participating states is that Smithfield will install manure-to-energy 

projects across 90% of its hog finishing sites over the next ten years to meet the goal of reducing the 

company’s GHG by 25% by 2025 (Smithfield Foods Inc., 2018). This is significant as Smithfield 

contracts approximately 1,200 of North Carolina’s hog finishing farms and operates 203 company-

owned farms (Bethea, 2018; Smithfield Foods Inc., 2020). Mark Rice is quoted as stating “this model 

has the best chance of any that have come along so far…. it’s a higher-than-most probability of success” 

(Murawski, 2018 November 20.   

A slideshow by Gus Simmons from Cavanaugh Associates (the engineering firm contracted) 

was archived and made available online. Simmons’s presentation provides an overview as to why and 

how this venture became rooted in North Carolina. First and foremost, North Carolina is considered the 

third richest bioenergy resource in the United States namely because of the pig, dairy, and wet poultry 

industry (Simmons, 2019). Simmons in his presentation recounts the 1997 moratorium that led to 

ongoing inquiry into alternative manure management systems.  

In 2011 Duke University, Duke Energy, and Google-funded and designed a project at Loyd Ray 

Farms in Yadkinville. The farm raises 8,600-9,000 pigs who create waste that is fed into the 1.7-million-

dollar biogas project. The project was a cost-share project between NCDA&CS, USDA, Duke 

University, and Duke Energy with additional funding from Google (Coker, 2018). This project was 
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Cavanaugh Associates’ first attempt at designing large-scale biogas digesters. This resulted in Duke 

University published their findings in a 2016 report that identified them as indispensable partners.  

In 2007 a similar project was launched called Optima KV that involved Smithfield, Cavanaugh 

Associates, and Duke Energy. A key player in this project is Mark Malone, a director from OptimaBio. 

Optima KV involves 3 farms, 2 owners, and 60,000 pigs. Optima KV has a 15-year agreement with 

Duke Energy. From this experience, and the right conditions Smithfield Foods Inc. announced Align 

Renewable Natural Gas (RNG) a joint venture between Smithfield and Dominion Energy (Simmons, 

2019). 

  The project is being celebrated by stakeholders in renewable energy as pigs produce between 

2.3-13.1 lbs/day of manure thus North Carolina as it stands as the potential of 28.8 million ft3/day that 

has the potential to support over 70,000 households (Coker, 2018). To install the biogas digesters, it 

requires in-ground digesters (covered by a polyethylene liner) to be built and the preservation of existing 

lagoons to serve as both a back-up and container for the “digestate” that is to be used in the traditional 

spray-field method (Coker, 2018). After the biogas digester separates particles from methane, the pure 

methane is transferred through low-pressure pipes to a centralized gas clean up facility that removes 

carbon dioxide, hydrogen sulfide, and other undesired constitutes to achieve pure methane that is then 

sold by Smithfield to Piedmont Natural Gas, the Eastern North Carolina renewable energy subsidiary 

company owned by Duke Energy (Coker, 2018; Simmons, 2019).  

 There are a few pieces of information relevant to understanding why such projects came into 

existence. One of the most obvious incentives for Smithfield to invest in renewable energy is that in 

2007, the North Carolina Renewable Energy Portfolio Standards required investor-owned utility 

companies like Duke Energy to generate a percentage of renewable energy by 2020. Unique to this 

legislation was it required a percentage of the 12.5 percent renewable energy to be derived from hog 

waste. It was mandated by 2017 0.07% and by 2019 0.2% had to be derived from hog waste (Coker, 

2018). This legislation thus altered Smithfield’s relationship to the waste produced by its pigs, waste that 

has otherwise been the sole responsibility of contract farmers.  

 What seems like a positive move in terms of North Carolina and manure is possibly 

exasperating the already fraught issues surrounding pig waste and lagoons. Below five concerns are 

raised from the literature: 
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1. Contract farmers financial precarity: The majority of finishing farms are operated by contract 

farmers thus putting the responsibility of cooperation on their shoulders. In an interview with Kraig 

Westerbeek, senior director of Smithfield Renewables stated, “we feel most farmers will decide 

to participate...it’ll be hundreds of farms” (Murawski, 2018, November 20). Therefore, it is 

assumed Smithfield is only providing support and technical assistance to contract farmers and 

constructing the off-farm infrastructure such as pipelines, tanker trucks, and gas purifiers, and the 

centralized gas facility (Murawski, 2018, November 20). The infrastructure on their property will 

cost between 200,000 to 250,000 respectively for the cover and anaerobic digester 

(Murawski, 2018, November 20). It is estimated that a farm with 5,280 pigs could generate 

$60,000 and $70,000 in revenue annually (Murawski, 2018, November 20). If farmers refuse 

to participate in this initiative do they risk their contracts being stunted or not renewed?  

2. In an article by Murawski he states the projects have the benefit of not being inundated or 

flooded during storms such as Hurricane Florence. However, in the case of a farmer choosing 

the built digester option, the existing lagoon remains as a back-up and container of the 

digestate. Will this lagoon be covered, or will it still be exposed?  

3. It is stated that the digestate has a lower odor profile than traditional manure because of the 

anaerobic digestion of volatile fatty acids, however, “no odor-specific evaluations have been 

conducted” (Coker, 2018). The digestate is left for farmers to spray onto fields as before, 

however as Rice clarified, it is typically the farm warehouses that are the source of odor 

complaints, thus the transition was not intended to address that issue (Murawski, 2018, 

November 20). 

4. Impacted communities in Duplin and Sampson County are concerned about the additional 

vulnerability of having biogas infrastructure in their communities during a weather event.  

5. North Carolina has been historically resistant to waste-to-energy projects. According to Angie 

Maier a lobbyist for NCPC, “If I go down to a meeting with hog farmers, and I start talking 

about new technologies or something about the moratorium,…our growers would be up in arms 

big time, angry,” (as quoted in Whole Hog, n.d.). Resistance to changing swine waste 

management is attributed to a series of factors including the initial cost, farmers being 

ideologically conservative, and that progress may mean the industry will expand threatening 
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individual farmers’ security (Whole Hog, n.d.). As of 2020, the EPA reports 10 biogas projects 

to exist in North Carolina and nationally a mere 36 (EPA, 2020, March). These figures suggest 

Smithfield Renewables have been slow to transition company and contract farmers’ lagoons. 

This raises the question of is Smithfield pursuing this opportunity to expand farms’ inventory? 

This program raises more questions than answers and equally more concerns regarding how this will 

impact farmers’ resilience in climate change disasters, such as hurricanes. According to Blakley 

Hildebrand, a staff attorney for the Southern Environmental Law Center, “biogas technology that doesn’t 

address water pollution and public health issues associated with industrial-scale hog production is not a 

complete solution…. we need technology that addresses those” (as quoted in Barnes, 2019). 

Hildebrand laments that all this means for future storms is that lagoons would be covered by a tarp 

reducing the chances of lagoons being overtopped or inundated during a storm, without necessarily 

addressing the company’s externalizing practices of harm, cost, and clean-up efforts associated with 

lagoon failures. However, as articulated, it remains unclear if farmers who build digesters will cover their 

pre-existing lagoons that are used as digestate lagoons. 

 Smithfield Foods Inc. has a firm hold on North Carolina’s pig industry, controlling over 90% of 

the pigs raised in North Carolina, and owning 1 out of 4 pigs in the United States (Shefali, 2018). They 

have a prolific stock of environment, animal, and human rights violations.  

The documentary Union Time: Fighting for Workers' Rights (Barr & Barr, 2018) tells the story of 

a 16-year battle waged by Smithfield workers at the Tar Heel slaughterhouse (which happens to have 

the largest slaughter capacity world-wide) to unionize to change the conditions of their workplace. 

Employees provide testimonies of only receiving hot water instead of cold in the staff room, recount 

work-place incidents including the time a woman was trampled by pigs being unloaded and the 

supervisor moved her into excrement piles on the side, so the pig’s movement was not interrupted. In the 

documentary, you also hear about the creation of the Smithfield Police, a sanctioned special police 

force (Barr and Barr, 2018). In 2018, Smithfield had to destroy over 50,000 pounds of meat after a 

video showed a worker urinating on the production line. The worker is not assumed to have done this 

with malicious intention, rather the lack of bathroom breaks has made it show this is a common incident 

in processing plants (Taylor, 2018). 
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According to a report Missions Impossible by the Institute for Agriculture and Trade Policy (IATP) 

declared WH Group, the owner of Smithfield Food Inc. and its subsidiaries the 9th most emitting 

company in the world (Shefali, 2018). Smithfield’s role in North Carolina became further complicated 

by the 2013 purchase of Smithfield and its subsidiaries by the WH Group. Nathan Halverson, an 

investigative journalist monitored the purchase closely. According to his report, in 2013 Smithfield was 

financially struggling. Larry Pope, the current chief executive was tasked with addressing the 5-year stock 

falls, and a series of layoffs prompting shareholders to demand innovation. Pope was considering 

accessing China’s consumer market as the people of China consume 50% of the global pork, however 

due to a hormone used in Smithfield’s feed, China would not buy their products. Pope was 

contemplating building a relationship with Shuanghui International (now WH Group), the largest meat 

producer in China.  Pope proposed to buy a 20% stake in each other's company, but Wan Long the 

CEO of WH Group had a different proposal in mind, offering to buy Smithfield Foods Inc. entirely. To 

go forward Larry Pope had to attend a meeting in the U.S. Senate Committee on Agriculture, Nutrition, 

and Forestry. The case itself was handled by the Treasury Department that oversees foreign acquisition. 

Pope maintained that the purchase would not change how Smithfield operates, rather it would create 

jobs, and increase the capacity of the pig industry (Halverson, 2015, January 24). 

The purchase was controversial because of its being the biggest foreign purchase of an 

American company.  Halverson’s investigation showed that the purchase was influenced by the 2011 

Chinese government's 5-year national economic agenda that mandated private investments be used for 

national food security. As China’s middle-class increases demand for food, specifically for pork. 

According to 2012 statistics, “per capita consumption of pork in China last year was 85.3 pounds, 

compared with 59.3 pounds in the USA,” making the demand in China 6 times larger than in the United 

States (Pei, 2013).  For example, China is the only nation in the world to have a pork reserve that is 

managed by WH Group warehouses (Halverson, 2015, January 24). Moreover, it is 50% cheaper to 

raise pigs in North Carolina than China due to cheaper feed, larger farms, and poorly enforced 

regulations (Clark, 2018). The purchase comes with more than just securing pork exports to China; the 

intellectual property associated with Smithfield's profound success including the animal gene technology 

and management practice.  
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Smithfield continues to operate as it did before but the change in ownership has certainly 

changed the dynamic and raised questions. In 2018 Senator Cory Booker is quoted as stating, “it is 

outsourcing a dirty industry to the United States so they don’t have to bear its pollution and they can just 

send the finished product back home” (Clark, 2018). Booker’s comment glosses over the pre-existing 

human, environment, and animal welfare violations, and is ahistorical in that the same reasons China 

looked to Smithfield in North Carolina are the same reasons Smithfield settled in the state.  

For our project, the ownership of Smithfield by a foreign investor complicates how we trace 

federal disaster relief. For example, during the US-China tariff wars, the United States introduced the 

Market Facilitation Program offering $8/pig with a maximum of $125,000 per farm. As contract 

farmers under production contracts do not own the pigs, the relief funds were given to Smithfield and its 

subsidiaries (Suppan, 2018). Steve Suppan (2018), an investigator for the Institute for Agriculture and 

Trade Policy, questioned if the next corporate bailout would be sparked by Hurricane Florence.  

It also raises the question of: is the WH Group’s desire to ensure food security in China the 

driving force behind Smithfield’s expanding ‘Smithfield Renewables’ in North Carolina? The 

development of environmentally superior technology for lagoon management addresses the 

requirements as detailed in the 2007 moratorium allowing the hog capacity in North Carolina to 

increase.  

 

A Missing Conversation 

         In 2019, EWG published, “Under the Radar: New Data Reveals N.C Regulators Ignored 

Decade-Long Explosion of Poultry CAFOs”. This report expands on the 2014 shocking report from 

NCDEQ that stated poultry growers produced 56.6 million pounds of nitrogen and 79.8 million pounds 

of phosphorus, respectably 3 and 6 times as much as produced by the swine industry in the same year 

(Clabby, 2017). The EWG 2019 report makes the case that the poultry industry has successfully grown 

twice the size of the swine industry, and according to an article using deep learning, an additional 15% 

of poultry facilities were found from the EWG study (Handan-Nader & Ho, 2019). In Duplin and 

Sampson county, residents now live amongst 4 million pigs and 82 million poultry (Rundquist & Carr, 

2019). As of 2018, the 4,700 poultry farms created five million tons of waste a year on top of the 

2,100 swine operations contribution of “15,000 Olympic-size swimming pools'' annually (Rundquist & 
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Carr, 2019, 5). The poultry industry remains largely unregulated. The waste is a mix of bedding and 

feathers creating “dry litter” that is spread on fields as fertilizer or sold. As it stands, the only regulation 

governing poultry dry litter management is if it is not spread immediately after the barn is cleaned, it can 

only be stored uncovered outside the facility for a maximum of 15 days (Rundquist & Carr 2019, 6). The 

impact of the poultry industry during Hurricane Florence was relegated to discussing mortality 

management programs without consideration of the waste produced by the estimated 255 million 

chickens and turkeys in North Carolina. 

  

Questions Remaining from the Desk Research that were Pursued through Interviews  

1. What can we learn about the lawsuit settlement between Earthjustice and NC regarding storm 

standards associated with lagoon standards? The 1960s? 2006?  

2. What are the implications of poultry litter and manure being disregarded?  

3. What impact will the 2019 permits have on future storms?  

4. Was there any sampling completed related to poultry mortality and litter following Florence? 

 

Summary of Findings from Interviews 

  In this section we will discuss themes that emerged in our interviews related to the ordinary-ness 

of post-storm crisis, mismanaged and limitations of lagoon managements during disasters,  poultry litter 

and tracking, environmental monitoring and citizen science, and the future of animal waste management 

in North Carolina and how that relates to disasters.  

 
The Ordinary for Some  

 In our research interviews, something we were routinely reminded of is that the elevated 

concerns related to air quality, water safety, and other health issues following a hurricane are the daily 

experiences for environmental justice communities. As Patricia’s remark regarding Florence, “there was a 

lot of devastation in the south east, and most communities impacted were environmental injustice 

communities, living in toxic waste in backyards or near homes.” Christan expressed a similar sentiment, 

“that is happening in these communities all the time, and one of the attention that Florence got was that 

people you know cannot drink the water, or all of a sudden the environment is compromised...whether 
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or not it’s a hurricane, [some] still cannot hang [their] clothes out to dry or they’d smell like hog poop, the 

environment has not been a friend to us for many years.” Environmental justice communities are 

disproportionately unsupported in disaster relief. Sabrina, an environmental justice advocate, told us 

about the ‘JustFlorence’' initiative that both distributed donations, and led citizen science initiatives 

following Florence to citizens' water wells. As for wells that were rendered compromised, the state did 

not step in to rectify the situation, rather “most people were getting the work done themselves if they 

could afford it” as Sabrina stated.  

 

Challenges to Lagoon Managements During Disasters 

 During our interviews, participants continued to be empathetic to the constrained choices 

contract growers are able to make. Hannah, a Waterkeeper shared her perspective that “facility 

operators don’t want to pollute, they want to make money and enjoy the environment. But they are 

caught in between a rock and hard place. Any thoughts on how to manage? Pumping into trucks or 

storage tanks is an option, but not great, but very expensive and I forget the breakdown of how much it 

costs per mile to move, but it's a lot, and it's their financial responsibility, and the integrator doesn’t help.” 

Like most themes raised in our project, the disproportionate risk carried by the contract grower 

compared to the integrator is unequal. Hannah further explained: 

 
Run off is a big concern, and a concern year round, as well as in hurricane season. Benefits and 
limitations-the facility operators are stuck between a rock and hard place, in order to spray and 
apply, the rate has to be at an agronomic rate, because plants can’t take in more, and so the 
nutrients will wash away. But at same time, big lagoons can only hold a certain amount. 
Because the lagoon is open, when it rains it just fills, and it is a violation for the lagoons to have 
a higher than an allotted amount, called a freeboard. A very common violation when going 
through their files - too much waste in their lagoons. But if already applied all they can at 
agronomic rates, what can they do? And that’s when bad apples come into play, they will spray 
into creaks, rivers, and wooded areas where they think no one will see. 
 

Hannah continued to share her views on how contract farmers are “lured,” and “tricked” into financial 

promises that never manifest and continue to force them into practices such as the flawed waste 

management system that is inherently a “polluting system.” However, Elle, a researcher of One Health, 

remains concerned that DEQ and other entities that conduct research post-hurricane are not sampling far 
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enough. In her research she demonstrates contamination is “spreading farther than we thought it would 

be.” Elle posits, “from what I saw, from my research, is that maybe the pollution is lower in that area but 

maybe it's going somewhere else. So, it could be in the environment in other ways, and that is my 

suspicion. Maybe it's not in these specific waterways, but it is somewhere in the environment which 

warrants concern. So that's what I would think is maybe they're downplaying it a little bit because that's 

what they found.”  

  It is also worth mentioning that the majority of lagoons are no longer working at capacity, as 

sludge has not been dealt with. Justin stated of the 3500 operating lagoons, each one is “either at max 

or above max.” Thus, the few positive mechanisms of anaerobic digestion are compromised by the 

amount of sludge in the lagoon. Justin explained to us that “there is some level of treatment but with more 

sludge, [it] gets beyond a certain point that treatment goes away” suggesting that even if just 2% of 

lagoons breached or overtopped during Hurricane Florence the waste distributed would be highly 

concentrated. Justin said from his knowledge that if North Carolina discontinued producing manure right 

now, the state would have enough manure and sludge, ‘fertilizer,’ to last “the next couple of lifetimes.” 

Sally, a government worker shared similar concerns in her interview about sludge. From her 

understanding, it continues to be treated as a non-issue. When she has approached other government 

workers about the sludge issue, she hears one of two things. She is either directed to the ongoing 

partnership between Smithfield Foods Inc. and a Florida company called Anuvia Plant Nutrients that is 

producing commercial grade fertilizer derived from the sludge material, or told that there is no issue 

(Downing, 2019, October 2). In terms of the Smithfield Foods partnership with the Florida based 

company, Sally shares her frustration as this is another example of when changes do happen in the 

industry they are always oriented towards “helping them on the business side, not to help the contract 

growers or the environment as a whole.” She sees this partnership as, yet again, integrators taking on 

projects for their own economic interest instead of investing in “efforts...into helping contract growers to 

do a better job or help them.”  Regardless of the sludge partnership, Sally remains concerned about the 

accumulation of sludge as it means the concentration of phosphorus, a major challenge in North 

Carolina, as it already is not accounted for in nutrient management plans, resulting in unknown quantities 

of phosphorus already applied. When lagoons were built 20-25 years ago, farmers were told lagoons 

could function 15-20 years before needing sludge to be cleaned, with ideal maintenance of cleaning 
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every-5 years. However, most swine farmers are “past the time, so starting to clean out now, and running 

into issues with lots of phosphorus.” Sally told us that phosphorus is a limiting nutrient and becomes 

immobile in clay soils, which is the common profile for farmlands in North Carolina producing the 

conditions for runoff into waters that can cause eutrophication, algae blooms, and fish kills.  

 

Poultry Litter and Tracking 

 In our research findings and interviews, participants' concerns related to poultry litter were not 

equivalent to that of swine manure. However, as the Environment Working Group has demonstrated 

annually the poultry industry generates over 5 million tons of manure, adding that to the steady supply of 

9.2 billion gallons of liquid waste from swine operations (Graddy, 2020). Poultry litter is an elevated 

concern, because if it is dry litter, it does not have to be permitted, and dry litter is what most facilities 

use. Poultry litter is managed under NCDA&CS limitedly, whereas swine manure is permitted by DEQ, 

which “triggers great scrutiny by the environmental agency” according to Patrick, a legal representative. 

In addition, poultry litter is often transported off of the farm’s property, suggesting citizens may be less 

concerned as it is not ‘in their backyard,’ rather polluting other communities.  

 Although we did not hear about explicit use of pig2bac or other monitoring technologies, we 

learned about emerging monitoring technologies that can be used post-storm. The technology is called 

FloodMod, and it has the capacity to detect poultry markers, the first of its kind. Pascale, a scientist, 

explained the process called “fluorescence”:  

So, fluorescence is the property of materials where if you excite them with ultraviolet light, then 
the molecules that absorb that energy give off light in spectral patterns that we could measure in 
a laboratory. And so, we make measurements of water samples, and the molecules in the water 
samples that fluoresce give us a specific pattern that we can then use a mathematical model to 
decompose. So, what I did is I took different types of sources that have a unique fluorescence 
pattern. I put that together, and this tool that we call FloorMod. And so, what it does is, it allows 
us to take a sample stream, water, water, groundwater, whatever and measure it through the 
model. It will make an estimate of where the different sources of that organic matter come from. 
And so the utility of that is that we can then both give a picture in terms of how much swine 
source would be an example or how much stormwater runoff, street runoff. And then utilizing the 
concentration of, say, organic nitrogen or carbon, you can make an estimate. 
 

Fluorescence as an emerging technology has the ability to distinguish between poultry and swine. 

However, it as a tool is yet to be made accessible to the public but will be operationalized by the DEQ 
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partnered program called ModMon, a routine monitoring program of the Neuse River.   

 

Environmental Monitoring and Citizen Science 

 In our interviews, participants gave us the impression of needing long-term monitoring in place to 

grasp the extent of hurricane impact and associated pollution. Pascale, a scientist elaborates:  

I would say that one of the consistent patterns we've seen after Florence, and then also after 
Hurricane Dorian last here year in 2019, was that the river itself maintains a very low oxygen 
concentration even after you know the storm has passed through. And so, you know, we would 
go out collect samples and then look at the water quality up to several weeks a couple of 
months after the storm had passed over. So, as those floodwaters are receding, even though we 
had higher flow and the chance for natural re-oxygenation process just by the river being in 
contact with the atmosphere and all that sort of thing, dissolved oxygen concentration remained 
low. And so that told me that there's this kind of lingering ecosystem effect of the organic matter 
that's being delivered from the watershed, downstream through the river. So, I think those are the 
main impacts that I would say right now, it's very noticeable in terms of looking at the color of 
the water, and then the water quality, that the entire system remains impacted long after the 
storm has passed. 
 

In addition, in our interviews, we tried to understand if the impact to lagoons following Florence was 

accurate. When speaking with Ursula, a Waterkeeper, she stated that pre-Matthew, Waterkeepers and 

other concerned citizens would report the conditions of lagoons to both the media and DEQ. However, 

what would happen is the citizen-generated numbers would always be called into question by official 

records. Thus, following Matthew, Waterkeepers and other third-party environmental groups would wait 

almost a week so the “industry was forced to tell the media how many got hit, and they were low, and 

then we’d dump our figures and photos and were way worse and showed that [there] were many they 

did not report.” This citizen-strategy underscores how as Ursula explains, the industry and state “can’t be 

trusted to give us good data about how many hogs died, how many lagoons were impacted, or if some 

lost or all their content.”   

 

Future of Swine Waste Management in North Carolina 

 As detailed in our desk research, a month after Hurricane Florence, Smithfield Foods declared 

the corporation would be expanding ‘Smithfield Renewables’ across the companies owned and 

contracted finishing farms. In a press release, Terry Tate, a contract grower for Smithfield Foods stated 
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“this project is providing an incredible opportunity to turn one of our largest cost drivers – manure 

management – into a new revenue stream...I’m proud to be part of an initiative that is improving both the 

viability and durability of our farms while benefiting the local community with a renewable energy source 

(Smithfield Foods, 2019, August 16).  In our interviews, we learned a great deal about the prospects of 

this initiative in the state. In particular, we, like Sophie, a legal representative, were “less interested in 

what Smithfield says about biogas and much more interested in what surrounding communities think 

about biogas as the potential solution.” From our interviews and additional research, Smithfield 

Renewables introduces a new set of challenges to communities and dubious climate mitigation claims. 

The largest set of challenges include: 

1. It is at the expense of the contract grower to fund the construction of the biogas digester. 

2. It extends the life of current lagoons sludge. In an interview, Charles, a Waterkeeper remarked, 

“it is another way of extending life, who knows how long that will be. They talk about this 

reduction or reclassification of sludge can be another 3 years, a digester is another 10-15 

years. They are adding on life to an [existing] lagoon.”  

3. The pressure from pork lobbyists saw a key feature of the moratorium overturned in the 

legislature in the summer of 2020. Patrick, a legal representative explained to us that Bill 315 

passed this summer, amid COVID-19, that modifications to a lagoon does not have to meet the 

criteria of EST as long as the inventory does not increase (Bill 315, North Carolina Farm Act of 

2019-20). This is considered a major set-back for communities who have been advocating for 

ESTs.  

4. The program suggests Smithfield Foods is committed to environmental improvements. However, 

as Patrick explained, Smithfield Foods sees an opportunity for both sustaining and furthering its 

capital network. He states, “It's also intended to satisfy corporate sustainability promises made 

by some of their biggest markets like Walmart, for instance, wants to reduce greenhouse gas. 

Smithfield isn't doing this because they suddenly, after 20 years of opposing changes to protect, 

you know, that have been demanded by environmentalists that they suddenly had a change of 

heart, or a Grinch moment where their heart grew three sizes. They saw an opportunity, you 

know, to protect their profit margins.” We were able to review the Southern Environmental Law’s 

comments to the North Carolina Energy Council regarding the biogas draft. The document was 
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incredibly informative and outlined how renewable gas projects will exasperate the 

environmental crisis in North Carolina stemming from swine lagoons. Below are some of the 

major concerns discussed in the commentary:  

i. The lagoon and spray field system remain intact. With the addition of covers it will 

generate 3.5x as much methane that is released at a rate of 3.1% to the atmosphere, 

thus eliminating the climate benefits of methane capture (Environmental Law Clinic, 

2020).  

ii. The construction of upgraded or new pipelines could cause damage to ecosystems 

such as erosion in the construction phase. Pipelines also risk leaking and/or other 

disturbances that can cause harm to the landscape (Environmental Law Clinic, 2020).  

iii. Biogas is not a “competitive clean energy resource” as it is 4x expensive as other clean 

energy sources (Environmental Law Clinic, 2020). However, as it is subsidized it will 

further entrench the industry as a key contributor to North Carolina’s economic, 

employment, and energy sectors.  

iv. Covering lagoons does not address the odor-issue. The odor-reduction is marginal but 

does not address confinement barns nor the sprayfield method that remains intact. A 

recommendation forwarded is to incorporate barn scrapers, as Smithfield did in 

Missouri following a lawsuit (Environmental Law Clinic, 2020). Patrick, a legal 

representative explained, “it’s ridiculous to assert that the odor problem will be solved 

just because we are capping one source of odor on one of these operations.”  

v. The spray-field method remains intact, albeit exasperated. The contents of what will be 

sprayed will be more concentrated than before. 

5. It will further vulnerability and risk in environmental justice communities. As Patrick shared, “In 

addition, it is making these investments in a particularly vulnerable location. We were just talking 

about storms and their increasing frequency and intensity the industry will claim, hey, these are 

there and won’t be rendered vulnerable to the storms, but they don't present any data to support 

that. And there is some concern that increased pressure through floodwaters will actually 

increase the likelihood of leaching into groundwater.” In addition, the construction of pipelines 

creates additional agricultural infrastructure that is vulnerable to both ordinary and disaster-
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induced damage. As Charles states, “now we have issues of collective biogas and have 

pipelines running through communities and across landscapes, so we have introduced another 

option for something to go wrong.”  

6. There has been speculation that covering a lagoon as is done with a biodigester reduces the 

greatest visible threats during a flood event such as overtopping. Elle, a One Health researcher, 

suggested that it would improve issues related to “not letting the lagoons get too high and 

overflow in the case of a flood.” When speaking with a swine contract farmer who covers his 

lagoon, he recounted how his lagoon withstood Hurricane Florence. However, he was quick to 

say that although that was a positive, “it has nothing to do with groundwater contamination, 

odor, other than lagoon odor, nothing to do with the hog house odor, and most of the problems 

associated with the lawsuits and environment.” Even if the lagoon covers provide protection 

against inundation, it remains in the words of Ursula, a Waterkeeper, as if “putting a band aid 

over a cancerous sore on your body.”  

7. The draft permit does not uphold the Title VI (“complaint”) of the Civil Rights act of 1964 that 

was endorsed by the DEQ to ensure that future CAFO practices did not induce or sustain 

environmental or racially discriminatory practices such as the sprayfield method. Title VI 

reinforces what the moratorium mandated, that new technology must meet the 5 statutory 

specified performance criteria that would address concerns regarding environmental and racial 

injustice. 

 

The Smithfield Foods biogas projects dubious environmental and social benefits represent yet another 

iteration of communities' struggle against farm management practices that promote risk, and profit over 

the wellbeing of North Carolina’s residents. An important point raised in the Southern Environmental 

Law’s commentary on the draft biogas project, is that the draft written by DEQ explains the benefits at 

length, whereas the sole mention of a cost or downside is relegated to a footnote. As Patrick 

summarized, “it is notable that the investment into biogas lagoon covers is not an attempt to address 

those long-standing problems, but instead an attempt to generate more revenue.” As our research 

demonstrates, it is critical to scrutinize the environmental benefit and risk mitigation measures the industry 

is suggesting will come from this development.  
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C: NCDA&CS Recommendations 

What measures did the North Carolina Department of Agriculture & Consumer Services (NCDA&CS) 

take to encourage producers to take preparedness measures and to assess whether they did so? How 

was this communicated and which measures were promoted? What post-storm measures were 

implemented? What has been the historical trajectory of related changes in state and local regulations?  

 

Summary of Findings from Desk Research 

What is the NCDA&CS?  

 The North Carolina Department of Agriculture & Consumer Services (NCDA&CS) Emergency 

Programs Division is the leading voice in North Carolina on disaster preparedness and recovery. The 

department serves as an information pathway between the state and animal agricultural producers. To 

begin to understand what measures the department encourages producers to take during Hurricane 

Florence, and what measures were used to assess if producers obliged, requires an understanding of 

farming culture. Marlowe Vaughan, an executive farmer of NC Feed the Dialogue and pig farmer 

states, “like most farmers, monitoring the weather is a critical part of my job” (Vaughan, 2019). She 

continues to stress how farmers prepare months before hurricane season, as it is essential to farming in 

North Carolina suggesting that the industry self-regulates disaster management efforts that inform the 

state's guidelines. 

 It remains a question if NCDA&CS plays a major role in producers’ preparation and 

assessment. The state however did invoke executive orders that helped to strengthen and create 

opportunities for preparation. Important to agricultural concerns, on September 7th, 2018 Executive 

Order No. 52 was issued that temporarily suspended regulations regarding the weight of loads and the 

time trucks could operate facilitating the transport of crops and animals to other farms or processing 

plants (EO52, 2018). Extending Executive Order No. 52, NCDA&CS temporarily suspended 

regulations governing the importation and exportation of animals as long as animals would be returned 

to their home state by September 30, 2018 (NCDA&CS, 2018, September 11). Post-storm measures: 

As of September 25th, 2018, the State Disaster Management Office transitioned from the response 

phase to the recovery phase transitioning all efforts towards assessment and recovery efforts.  

  From our research, it appears NCDA&CS has primarily been involved in on the ground post-
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storm activities. For example, the NCDA&CS was involved in various tasks, including coordinating the 

mortality management program by sourcing material and expertise necessary to compost chicken and 

turkey mortality (Stayer, 2018). NCDA&CS is the primary agency involved in distributing funding from 

federal resources. The NCDA&CS issued a press release cautioning, “In every disaster, there are 

people or organizations who will try to take advantage of those affected by the event either for their 

financial gains or to further promote their organization’s anti-agricultural views” (NCDA&CS, 2018, 

September 22). This statement was made following a FEMA call discussing an individual falsely stating 

they were a part of recovery assistance.   

 

What has been the historical trajectory of related changes in state and local regulations?  

  This is difficult to ascertain. This remains a question as to what the NCDA&CS has learned and 

implemented from Hurricane Florence. Beyond re-investing disaster relief funds into the Swine Buyout 

Program that re-oriented its mandate to moving, rather than closing, pig farms and lagoons (as discussed 

elsewhere), it is difficult to answer this question from desk research. We hope to benefit from local and 

governmental perspectives about NCDA&CS post-Florence through interviews. 

 

Questions Remaining from the Desk Research that were Pursued through Interviews  

1. What has the NCDA&CS implemented post-Florence? Do we not know the learning curb until 

the next Hurricane? 

2. Is NCDA&CS involved in the preparation or recovery? If so, why?  

3. What is in the plans of NCDA&CS for disasters?  

4. What is the working relationship between DC&CS and CART/SART? 

5. How did Hurricane Matthew influence farmers' resilience to Hurricane Florence?  

 

Summary of Findings from Interviews 

 This section will discuss two of the post-Hurricane measures that were implemented in North 

Carolina that coincide with the historical trajectory of actions post-storms. The first measure is related to 

the reinvestment in the Swine Floodplain Buyout Program. Secondly, we will discuss the commitment to 

develop mortality management practices.  
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The Swine Floodplain Buyout Program  

 The Swine Floodplain Buyout Program has been the strongest post-storm action taken by the 

state. Zahra, a government worker, stated the program is often initiated post-hurricane because of the 

“dramatic event [hurricanes] that brought the attention of everybody to this concern.” Initiated following 

Hurricane Floyd, to date the program has purchased 42 swine operators permits within the 100-year 

floodplain that comprised 60,550 pigs and 106 lagoons over four-phases. It is estimated that 34/42 

operations closed would have flooded during Hurricane Matthew (Sorg 2019, October 31). The 

objective of the program is “hazard mitigation, to reduce risk to water quality from future flood events, 

reduce financial risk to swine operators from future flood events, and establish forested riparian buffers” 

(Williams, 2016, December 1).  

The program phases 1-4 (1999, 2001, 2004, & 2007) relied on the Clean Water 

Management Trust Fund, however, the fund was depleted by cuts to the General Assembly that in 2016 

cut the fund from $100m to $20m making it less of a favorable source. Following Matthew, the 

program applied to the Regional Conservation Partnership Program offered by the USDA at a cost-

share of $2.5 million. Zahra, a government worker, said this post-Matthew response was initiated by 

dialogue between the Neuse Riverkeepers and the NCPC that approached the state asking, “is there a 

way we could do this again?” A critique of the program is that it relies on taxpayer’s money rather than 

the integrators. Sophie, a legal representative, stated “the solution that the community would be most 

excited about is if these integrators were paying to move these facilities out of a floodplain. But moving 

them is important.”  

 The program also serves as life-affirming for swine contract farmers that experience 

insurmountable damage following a disaster. Zahra describes the program as the compassionate thing 

to do, “the thought of telling somebody they can't go back in the business and not offering them 

something to compensate them for the loss of their assets is not compassionate. So, what we need to do 

is to continue to offer opportunities for people to choose to get out about providing these buyout 

opportunities, incentives or whatever you want to call it.”  

 We also heard from pig producers that this program has been one of the most valuable disaster 

response strategies for the industry. Alejandra, a contract swine farmer, elaborated on how the program 

acted as a corrective to the moratorium. She explained that the program provided a meaningful option 
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for hog farmers that, in the absence of the moratorium, would likely have moved their farms “to better 

locations” anyways.  Unfortunately, there is no database listing who has participated in the program, 

preventing us from reaching out to them to ask about the process, nor are there additional details online. 

For being upheld as such a successful program from the perspective of various actors, little evidence can 

be found besides the claims that suggest this to be one of the best disaster management strategies for 

the swine industry in North Carolina. Further research into this program would be worthwhile. 

Lisa Sorg from North Carolina Policy Watch questions the extent in which this program can be a 

‘solution’ for counties such as Brunswick and Craven county, “nearly every farm [swine and poultry] is in 

or touching the floodplain” (Sorg, 2018, October 3). This continues to be a struggle in terms of site-

placements for poultry farms that continue to be permitted to be built in the floodplain, at times adjacent 

to where a closed swine farm was. Grady McCallie, from NC Conservation Network, is quoted as 

saying “Florence should bring that home,” that the program and a moratorium should be extended to 

poultry operations (Henkel, 2018, October 8). 

 In our interviews, we heard that the trajectory of the buyout program may include extending the 

criteria to facilities outside of the 100-year floodplain, as Matthew and Hurricane Florence represented 

greater than 500-year storms. Zahra, a government worker, speaking about the program said “if our 

focus is on the ones that are at the highest risk trying to get them out first, then yes, the 100-year 

floodplain is where we should start. And I don't think we should stop there. Because our evidence shows 

we're gonna continue with these patterns and so that the flooding impacts are gonna stand beyond the 

100-year floodplain.” In addition, she said she has heard of poultry producers contacting the 

department requesting to be included in the buyout process. However, because of the different 

regulatory requirements, she suggests an intervention with site-restrictions and environmentally superior 

technology efforts would need to be in place for the poultry producers and citizens of North Carolina to 

benefit from this inclusion.   

At the time of writing this report, the post-Matthew buyout program which represents the 5th-

phase of the project, from our impression, has merged with the post-Florence response. From our 

interviews, we understand that 5 individual hog farm operations were approved. From our 

understanding, the farms are still operating and have yet to begin the decommission process.  

 



64 

A Commitment to Mortality Management  

 In our research and interviews, a theme emerged about the commitment to redefining and better 

resourcing (both financially and with subject matter experts, or SMEs) the mortality management 

programs for all disaster types. Sarah, a government worker, shared with us that in 2019 the 

NCDA&CS in partnership with others hosted a three-and-a-half-day training. The training was offered for 

“farmers, growers, and industry representatives in North Carolina, and that whole purpose was looking 

at animal mortality management. Not so specific as to hurricanes or disease, but looking at all forms of 

mortality management, focused on compost, what is suitable for different farms, above ground burial, we 

talked about field issues and technical issues, especially related to previous experiences with other 

mortality. It was hands-on and we worked with producers, integrators to better manage mortality.” In 

particular, the state’s ability to respond to mortality in flood events has seen the development of compost 

mortality management.  

 Sarah, when discussing composting, elaborates on the unique position North Carolina is in, as 

flood remains a major threat: 

the state had to get more involved in getting the carbon (e.g. wood chips). It is a greater 
challenge during a flood because not only is it harder and more involved, but the farmers have 
been more directly impacted, so it is more of a challenge – During Matthew, there was not 
enough carbon, so in preparation of Florence the state needed to develop coordination with 
how to get additional carbon in place, and how to organize that. So, during the planning 
process, they found a better structure, and had more contracts. Everything was in place, so they 
were prepared for Florence, had multiple contracts, like me, to oversee. So, it took basically 
figuring out what worked in Matthew and what steps to streamline and having the time to 
implement, so when Florence hit, they were prepared. 
 

Thus, the state, from our findings, is putting effort in securing funding and training SMEs in responding to 

mass mortality in flood events, however the program is primarily for poultry.   
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D: Insurance Policy & Communication 

Did insurers encourage clients to implement certain preparedness measures? What information is 

available regarding claims filed by producers or companies for losses attributed to the storms and 

flooding? What has been the historical trajectory related to changes in insurance policies and schemes? 

 

Summary of Findings from Desk Research 

Did insurers encourage clients to implement certain preparation measures?  

There are three levels of disaster preparedness in US agriculture: 1) production risk 

management or managing risk through production practices; 2) insurance, including publicly subsidized 

crop or commodity insurance (commodities include livestock) and private insurance; and 3) standing 

disaster assistance programs (Marlow, 2012).  

  According to Lawrence and colleagues (2019), “there is increasing interest in hog contracting, 

due in part to the difficulty for many producers to obtain adequate financing. Contracting also is being 

used to coordinate pork production from genetics and nutrition to the retail meat counter. It is estimated 

that about 14-16% are under production contracts” in the US (n.p.). In North Carolina, the majority of 

hog farms are under contract, where farmers “take out larger operating loans from corporations to build 

the facilities required for rearing pigs as specified by the corporation” (Pfister and Manning, 2018). 

There are a number of different types of contracts, however, in most, the integrator (or corporation) 

guarantees the contractor a fixed payment per head or a percentage, plus bonuses and/or discounts 

based on performance. The contractor typically provides the land, building, equipment, labor, utilities, 

and insurance. The integrator typically provides the pigs, feed, veterinary services, medication, and 

transportation, and they provide a prescribed management system or rules of operation (how to raise 

the pigs - how much to feed, type of housing, upgrades, etc.)  (Lawrence et al., 2019).  

Note: in our interview with one insurance agent (the only one who would talk with us), they 

told us that there is no loss of pig life liability in the growers’ contracts in North Carolina. However, 

insurance companies in North Carolina (like Stanberry Insurance), offer Care, Custody, and 

Control Insurance for farmers that are caring for animals that are owned by someone else, which is 

discussed further in this section. The next four paragraphs discuss liability for pig death, the care, 

custody, and control exclusion, and the pollution exclusion. It is not clear whether or not this pertains 
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to hog production in North Carolina because it is not clear if contracts make farmers liable for pig 

death, or if pigs die, they just don’t get paid.  

The contractor-integrator relationship can create some challenges in terms of risk management. 

First, the contractor has in their possession the integrator’s property (the pigs). If something happens, for 

example, the ventilator system fails, and the pigs die of suffocation, the contractor is responsible. 

Therefore, in addition to having property-casualty coverage for the buildings and facilities, liability 

coverage for accidental injuries, property damage, and worker’s compensation, the contractor’s need 

liability coverage for the death of livestock being fed under contract and liability assumed under the 

contract, in addition to, environmental liability, including nuisance lawsuits (lagoon spills, etc.) (McAfee, 

2015). However, coverage for the death of livestock being fed under contract is difficult to impossible to 

get due to the “care, custody, and control exclusion”. This exclusion means that “there is no liability 

coverage for loss of property (hogs in this case) owned by someone else but in the care, custody, or 

control of the insured.  

  The basic premise of the exclusion is that there is only liability insurance coverage when the 

person who caused the loss of property owned by someone else is not in control of that property when 

the loss occurs.” This exclusion was held up by the Iowa Supreme Court in 2013 (McAfee, 2015). The 

pollution exclusion can also be used to deny coverage of livestock death, meaning not only are the 

contract farmers not covered for losses due to pollution but also if the pollution is seen as causing or 

contributing to the death of the pigs (McAfee, 2015). Insurance companies don’t typically cover 

damages related to hog waste because it is seen as pollution that occurs as part of normal business. 

Only “accidents and unintentional releases of pollutants are often covered” (Sorg, 2019, July 31). 

“Death loss from ventilation failure is a significant risk in most swine production facilities, but 

suffocation deaths result from hyperthermia, so both words need to be included in the policy.” 

Suffocation of pigs occurs when there is a ventilation failure, usually due to a power outage and 

inadequate or non-working back-up power supply. “Today, there is a smaller window of opportunity to 

get ventilation back on track during such an event. Genetic improvements in swine have yielded faster 

and more efficient lean gains. As a result, heat production is increasing by about 15 percent every 10 

years, according to Mike Brumm, Brumm Swine Consultancy, Mankato, Minn. For 30- to 70-pound 

pigs, you may have one hour to rectify the ventilation challenge; for larger pigs, you have about 30 
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minutes, he notes” (Farm Journal’s Pork, 2012). The failure of ventilation systems during Hurricane 

Florence was a common reason for livestock death (Murawski and Leavenworth, 2018).  

 While, contract farmers can get private insurance that specifically covers all potential causes of 

injury or loss (fire, lightning, explosion, smoke, vandalism, sinkhole collapse, electrocution, falling objects, 

suffocation, the weight of ice or snow (McAfee, 2015), many policies exclude coverage for loss of 

livestock due to suffocation (Farm Journal’s Pork, 2012). The questions for us here are, 1) during a 

coastal storm, is the contract farmer in control of their property; 2) is the pollution that occurs during 

a coastal storm seen as causing or contributing to the pigs’ death; 3) how many farmers have this 

additional insurance and does it cover losses associated with coastal storms or “depopulation” in 

the event of COVID-19 or other situations where movement is prevented, and 4) is this exclusion 

applicable in North Carolina?  

There are other issues with livestock insurance. “Farm programs for livestock have not existed to 

the degree they have for crops. This independence from farm programs may reflect livestock producers’ 

desires to manage their risks, rather than seek government support” (11). Crop/commodity insurance 

was not developed for, but adapted to, large scale livestock production. It is publicly subsidized, with 

60-70% of the cost being subsidized to the farmer. Farmers are used to this, so they are not very excited 

about more expensive private policies (Marlow, 2012). Available livestock plans of insurance are 

limited and are available through federally supported livestock insurance, managed by the Federal 

Crop Insurance Corporation (FCIC) and USDA’s Risk Management Agency (RMA) (11).  Note, based 

on our interview with an insurance agent, we can confirm that there are limited options for contract 

hog farmers to get insurance, but there are private policies available. 

 One author described crop insurance as inadequate, though she is a crop farmer: “We need 

you to stop assuming that crop insurance will pay all their bills. It does not. Federal crop insurance is 

complicated, but the CliffsNotes version is it only covers certain crops (row crops like cotton and corn, 

not vegetable crops like sweet potatoes) and only a percentage of your production. Homeowners 

insurance covers replacement costs of your home. Crop insurance does not replace the lost income from 

a damaged crop. Many farmers will not farm another year after this loss, just two years after they 

suffered losses from Hurricane Matthew” (Barnes, 2018). Robert Cox, a farmer with 600 sows, lagoon, 

and 60 cows, lost 10 pigs and 30 cows during Florence, and his lagoon “over washed.” He discusses 
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cost as a limitation to obtaining insurance, particularly flood insurance: “we can’t afford flood insurance”, 

and is one of many who discusses Florence as the last straw (Hand, 2018). 

 Insurance may also result in financially incentivizing farmers to abandon livestock during a 

disaster, increasing the risk of farmed animals to disasters "Often livestock insurance, not adequately 

linked to risk reduction and preparedness can also lead to the abandonment of livestock with a belief 

from farmers that their loss will be covered regardless" (Sawyer and Huertas, 2018, 87). “One of those 

insidious rumors doing the social media rounds (is it fake news?) is that some farmers may have been 

insured for loss of livestock caused by flooding and that this could have provided a disincentive to move 

stock by making it more profitable to leave them to die. It is hard to imagine that any human being could 

be so heartless, but financial pressure can make people behave in uncharacteristic ways” (Wedderburn, 

2018). Note: after our interview with an insurance agent, it is not clear to us if this applies only to 

independent farmers, as it is not clear if there is loss of pig life liability in hog farm contracts. 

Standing Disaster Programs 

In terms of standing disaster programs, these are used more often than crop insurance, which is 

problematic for many reasons (Marlow, 2012). While these programs are standing, the funding is not. 

Instead, the money is appropriated to the program fund when a disaster happens. These programs are 

often more relied upon than insurance programs (Marlow, 2012). This is significant because if you have 

crop or commodity insurance, you can bank on that amount of money, which means you have access to 

credit, as well as quick access to money for collateral. In terms of access to credit, when you have 

crop/commodity insurance, you use your crop/commodity as collateral. So, no matter what happens 

with your crop/commodity, you get X amount. A banker/lender will give a farmer that amount exactly 

(Marlow, 2012). You can use that money to improve your facilities, etc. If you don’t have 

crop/commodity insurance, you have to use your land or building or facilities as collateral. Therefore, in 

a disaster, if your loss is only your commodity, you can recover. However, if your land or facilities are 

your collateral, you are in trouble, because everything is gone (Marlow, 2012).  

In terms of disaster assistance, if you have crop/commodity insurance, you can bank on that 

and payment happens quickly. If you don’t, and you are relying on a standing disaster assistance 

program, the payout can take 6 months to 1 year to even 2-3 years (Marlow, 2012). These programs 
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are predicated on documentation. So, if you have a good person in the county office, they would tell 

you to keep documentation, but many say - there is no money right now, and the farmer gives up and 

doesn’t keep documentation (Marlow, 2012).  

Standing disaster assistance and other forms of post-disaster aid can result in contract farmers 

not being motivated to get insurance. “A key point to note is that post-disaster aid can deter producers 

from developing risk management plans and/or purchasing insurance products” (Mushtaq, Shahbaz et 

al., 2020, 474). 

The tiny portion of livestock production value insured today suggests an enormous opportunity 

for increased livestock insurance businesses. However, the rarity of catastrophic disease outbreaks 

combined with other available risk management tools suggests little meaningful change in the prospects 

for increasing the livestock business in the existing plans of insurance, including LRP, LGM, AGR, and 

AGR-Lite (14). 

NC Agricultural Disaster Relief Fund was to protect the under/uninsured farmers (Reardson, 

2018). It was first named the NC Farmer Recovery Reinvestment Program (FRRP) and requested 250 

million dollars from congress. It was renamed, and congress appropriated 240 million dollars. This will 

be discussed further in section F, but this is another example of a program that discourages farmers from 

investing in insurance. This was on top of the federal applications for LIP, and it seems that the fund was 

initiated for two reasons: a) the Farm Service Agency (FSA) emergency loan funding would not be 

enough b) and it would take too long to get into the hands of farmers. Note: from our interviews, we 

learned that when disaster relief is distributed, it is distributed (almost always) to the integrator, and 

not to the contract farmers.  

 

Production Risk Management 

  In terms of production risk management, or managing risk through production practices, having 

the integrator create a prescribed management system can result in a focus on short term gain versus 

long term stability. For example, a focus on short term gain could be a focus on producing pigs to grow 

bigger faster through genetics and management or advocating a just-in-time production system. A focus 

on long-term stability could be producing pigs genetically that can withstand warmer temperatures, as 

heatwaves are likely to increase in North Carolina, or creating a pork production system that can 
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manage a halting in production in the event of a disease outbreak or some other reason creating the 

need to stop production (Marlow, 2012). The questions for us here are, 1) looking at the contract 

relationship, how are the partners incentivized in the same way or in different ways to take or 

manage risk; 2) do the different incentives of the two parties, the different insurance policies, and 

the goal of pushing risk away from oneself create more risk?    

  In terms of short-term preparedness, as well as management throughout, the author of one 

article, who is a crop farmer and agriculture advocate in North Carolina, notes, “We need you to know 

we prepared for this storm. Generators were checked; fuel and feed were stockpiled. Animals were 

moved to higher ground (more than 20,000 hogs alone). Knowing North Carolina is in hurricane alley, 

hog farmers began preparing lagoons in August so these manure storage ponds would be able to hold 

as much rainwater as possible. Livestock farmers stayed on their farms, sometimes in the barn, putting 

themselves in harm’s way to protect the animals in their care…We need you to see the photos and 

videos farmers have posted on social media, including farmers using ATVs, trucks, boats, or even 

helicopters to get feed to their animals. Workers carrying feed to poultry in 5-gallon buckets because 

there was no power to run the automatic feeders inside the chicken houses…. The farmers whose pig, 

chickens, and turkeys were in houses with power when their children were not….” (Barnes, 2018). Some 

questions here: where were these animals moved to? Why not more? How does the just-in-time 

production system impact the ability to move to an available and suitable space? Assuming they 

were moved indoors...? How were storage ponds “prepared”? Who funded farmers' use of boats, 

trucks, and helicopters to feed animals?  She also discusses the impact of the loss on farmers 

emotionally. “We need you to feel the pain of our loss as we stand looking at a crop we worked 80-

hour weeks to grow, only to lose it all; to feel the tears we shed at the loss of livestock that drowned; the 

desperation of livestock owners, like a former coworker of mine, who was stranded with their animals 

and asking for help to get their horses fed without a thought of their own food needs” (Barnes, 2018).  

  Barnes also discusses frustration with the media for showing images from Floyd and said they 

are only valuable if you want to see how we have improved since then. She says that the media needs 

to get their information from farmers, commodity groups, and agriculture organizations who have been 

on the ground, and not watching from their air. I assume this comment is focused not only on the media, 

but also on the NC Waterkeepers who film and shoot photos from their air. “Even before the storm, as 
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farmers were preparing for Florence to hit land, anti-agriculture organizations were in the sky looking for 

problems. News reports on the losses have not always been accurate and most include reader 

comments telling farmers we brought this on ourselves, how much we don’t care about the livestock in 

our care and other negative thoughts. We need boots on the ground, not eyes in the sky. If you are 

going to fly over our farms, at least drop a load of hay or some fuel on your way over” (Barnes, 2018). 

These last two paragraphs highlight the need to interview a diverse set of stakeholders to fully 

understand the issues.  

  In this particular context, we don’t know the answer. This will have to be assessed through 

interviews with farmers, insurance agencies, and agricultural extension agents, among others. For 

example, did insurance agencies encourage farmers to move 20,000+ pigs to higher ground? Do 

they reward extraordinary measures made to care for animals? Or does this put farmers in control 

of their property, making them vulnerable to the care, custody, and control exclusion? Did they 

encourage them to lower lagoons, or does the pollution exclusion make this not their concern? 

Knowing that ventilation systems will likely be impacted by wind damage and power outages, are 

they reminded of the care, custody, and control exclusion, and make any recommendations for 

maintaining ventilation systems? Or would this go against the agencies’ economic benefit?  

  As discussed earlier, there is some evidence that insurance can financially incentivize farmers to 

abandon livestock during a disaster. Insurance, as it is now, can also discourage preparedness 

measures, as it can make management for the longer term an economic disadvantage (Marlow, 2012). 

For example, when growing corn, insurers are providing insurance for a targeted yield. If one farmer 

increases organic matter in their soil to decrease susceptibility to drought, they are bringing in compost, 

practicing no-till farming, etc. During a drought, they lose 20% of their crops, instead of 50% like their 

peers who have not engaged in preparedness measures. These farmers should be rewarded. However, 

the crop insurance says - you both have the same yield history, so you will be getting the same payout 

amount. This eliminates any reward of preparedness, and so many farmers stop making the effort 

(Marlow, 2012). The insurance policy is selecting against preparedness in this way, and over time, with 

larger losses, it increases the cost of insurance - meaning crop insurance becomes more expensive over 

time because of greater harm or greater loss due to lack of prevention measures (Marlow, 2012). 

While this is true for crop insurance, it is not clear if it applies to livestock insurance.  
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  In the livestock industry, at least as of 2012, insurers were not rewarding farmers for using 

Environmentally Superior Technologies (ESTs) (Interview participant, 2012), which were shown to have 

health benefits for pigs and workers and reduce the risk of lagoon overflows and breaches (Vanotti et 

al., 2009). After Florence, incentives were created not through insurance, but through the NC Farmer 

Resiliency Fund, “grants may be awarded to farmers and third-parties to convert from open lagoons to 

environmentally superior technologies” (Cooper, 2018). Also, the NC Farmer Resilience Fund can be 

used to “expand the voluntary buyout program for swine operations and the voluntary lagoon 

conversion program. Buyout program eligibility will be expanded to include operations in the 500-year 

floodplain. Funds may be used to relocate operations outside of the floodplain” (Cooper, 2018). Since 

2012, has there been any disaster preparedness measures or programs or incentives to encourage and 

incentivize farmers to shift to ESTs?  

 As discussed earlier, insurance programs are not as well designed or accessible to livestock 

farmers vs commodity crop farmers, resulting in many farmers relying on standing disaster programs or 

emergency aid. However, there is no evidence that these programs incentivize or encourage 

preparedness measures or production risk management. Preparedness measures through production risk 

management do not appear to be rewarded by insurance, by standing disaster programs, or through 

the structure of the industrial system, which focuses on and benefits of short-term gain versus long term 

stability. Note: in an interview with an insurance agent, if the contract farmer covered their lagoon 

or took any actions to reduce their risk, the agent could argue for a preferred class rate. This is 

evident, for example, in the genetics selected, utilization of just-in-time production methods, and a 

dependence on a nutrient flow that purchases commodity corn from the west, brings it to the east to feed 

pigs, where it becomes a hazard instead of a nutrient source. However, what motivated farmers to take 

the actions discussed by Barnes - moving animals, preparing lagoons, bringing in emergency feed at 

their own risk, and cost? Is it personal, professional, family, or community-based, a shifting culture, or 

driven by structural or economic incentives?  

Some Early Recommendations (Marlow, 2012):  

1. Don’t make payout levels so high that it creates an economic disadvantage or disincentive to 

prioritize preparedness measures; 
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2. Develop a set of required practices in partnership with the industry, farmers, agencies, and 

insurers that reduce risk (e.g. workmanlike management) for farmers to get the highest level of 

coverage; 

3. We need to develop systems and approaches to quantifying methods of risk reduction. For 

example, does X practice reduce risk by 7% or by $Y? These numbers can be utilized by 

insurance companies because it fits within their mode of operation and risk assessment. These 

can also be used to discuss the benefits of risk reduction with policymakers;  

4. We currently have industrial-scale farms that sell cheap meat with significant environmental, 

human, and animal welfare harms, and that are not resilient to disasters. There is also small 

scale, more sustainable farms, that provide expensive meat, and cannot meet demand at scale 

(e.g. wholesale). Encourage “agriculture in the middle”, where scale is at a level that reaches 

efficiency but not beyond (Marlow, 2012). This includes re-integrating crops and livestock on 

farms. This will bring together nutrient production with need, reducing pig waste pollution, which 

can benefit humans, pigs, and wildlife. It will allow for diversification which allows for greater 

resiliency in the face of disasters, in terms of the environment and the economy. However, food 

safety laws and policies are pushing against that. They argue, put it all in one place, and put a 

big wall around it. However, with food and other systems, it is not how well the protects its 

goods, but it's how well it fails - what happens when the wall breaks. We currently have highly 

concentrated sterile environments, but when they fail, they fail completely. Agriculture in the 

middle, with complex, integrated systems will fail too, but they will fail small - economically, 

environmentally, and in terms of human and animal welfare.  

 

What information is available regarding claims filed by producers or companies for losses attributed to 

the storms and flooding?  

  We were unable to provide any specific information regarding the number or types of claims 

filed by producers or companies for losses attributed to the storm. This will have to be ascertained 

through interviews with insurance companies, agricultural extension agents, farmers, and farm agencies. 

In this section, we discuss reported estimates of what will be covered by insurance. We also review 
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some federal insurance programs, private insurance companies, as well as information on the use of 

federal flood insurance.  

“Hurricane Florence Recovery Recommendations”, written by Governor Cooper’s office in 

October 2018, lays out a preliminary assessment of the damage caused, as well as an assessment of 

need. The damage assessments discussed here and elsewhere will be discussed in section F of this 

report. Cooper lays out estimates around insurance claims and assistance, based on the data of similar 

coverage and assistance from Hurricane Floyd. Cooper writes, “After Hurricane Floyd in September 

1999, approximately 15% of crop, livestock, and aquaculture losses were covered by insurance. These 

estimates assume the same percentage of Hurricane Florence losses will be covered. It is not clear if the 

percent of livestock losses covered are claims filed by integrators or contract farmers.  

In terms of public insurance options, the 2000 Agricultural Risk Protection Act offered a pilot 

program that is still in operation today.  The act offers three types of livestock protection, but coverage is 

not available in all states, counties, or regions: 

1. Livestock Risk Protection (LRP): peril covered is a decline in the price of the animal. “The Livestock 

Risk Protection Insurance Plan for Swine (LRP-Swine) is designed to insure against declining 

market prices. Pork producers may choose from a variety of coverage levels and insurance 

periods that match the time your hogs would normally be marketed. You may buy LRP-Swine 

throughout the year from the Risk Management Agency (RMA)-approved livestock insurance 

agents. Premium rates, coverage prices, and actual ending values are posted online daily. You 

may choose coverage prices ranging from 70 to 100 percent of the expected ending value. At 

the end of the insurance period, if the actual ending value is below the coverage price, you may 

receive an indemnity payment for the difference between the coverage price and the actual 

ending value” (USDA, 2018).  Pro-ag is a risk management company that offers LRP, with a max 

75,000 swine/year available in NC. It is not clear if integrators or contract farmers would 

purchase this insurance, or both. 

2. Livestock Gross Margin (LGM): peril covered is a decline in the expected margin. “Livestock 

Gross Margin (LGM) – Swine protects against the loss of gross margin (market value of hogs 

lesser feed costs). The LGM insurance policy uses adjusted futures prices to determine the 

expected gross margin and the actual gross margin. LGM does not insure against death, loss, 
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or any other loss or damage to the producer’s hogs. LGM – Swine is a bundled option that 

covers both the cost of hogs and the cost of feed. This effectively insures the producer gross 

margin (the difference between the gross margin guarantee and the actual gross margin at the 

end of the 6-month insurance period)” (Pro-ag, 2020). Pro-ag is a risk management company 

that offers LGM. Because they are covering the cost of the hogs and the feed, and these are 

both owned by the integrator, then this is targeted at the integrator. 

3. Adjusted Gross Revenue (AGR/-lite): whole-farm plans. “AGR-Lite is a whole-farm revenue 

protection plan of insurance which protects against low revenue due to unavoidable natural 

disasters and market fluctuations. Most farm-raised crops, animals, and animal products are 

eligible. AGR-Lite can stand alone or be used in conjunction with other Federal crop insurance 

plans except for Adjusted Gross Revenue (AGR)” (USDA, 2014). This plan may no longer be 

offered, or it may only be offered to lower-income farmers.  

 

LGM is much more popular than LRP, as producers like the ability to hedge against feed price changes. 

(13) Each year, the $20 million cap is apportioned across livestock species, and policies are sold on a 

first-come, first-served basis until the species cap is reached. (13) 200 insurance services offer LGM and 

LRP. These insurance options are available in Canada but have some interesting concepts that would be 

worth looking into.  

  Stanberry Insurance (farm insurance North Carolina) is supported by a public-private insurance 

program. This company offers care, custody, and control protection to your insurance policy, to reduce 

the risk for contract farmers caring for livestock owned by others. Non-owned Livestock Liability 

Insurance is widely misunderstood. It is intended to cover “the insured’s legal liability for physical injury to 

livestock causing death or making destruction necessary of livestock while in the care, custody or control 

of the insured” (ORR Insurance, 2020). This is intended for people who house, feed, or care for other 

people’s animals, such as a farmer who contracts to feed cattle or pigs for another farmer. The issue 

becomes who is liable if something happens to the animals in the care of a custom feeder or boarder. 

The insurable interest for the animals still rests with the farmer who owns the livestock, and the owner of 

the animals will insure their animals for the specified perils or coverages listed in the livestock policy – 

usually fire, windstorm, smoke, hail, lightning, the collapse of buildings, flood, collision or overturn of the 

https://legacy.rma.usda.gov/policies/agr.html
https://stanberry-ins.com/business-insurance/farm-insurance/
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vehicle during transport, vehicle impact, theft, accidental shooting, electrocution, attack by wild animals 

and entrapment, and other perils that vary from company to company. Question: does this cover 

livestock lost during coastal storms or other disasters? Or does the clause not apply then, because it is 

out of control of the farmer.  

In terms of the National Flood Insurance Program, they look at two types of losses, buildings, 

and contents. NFIP was established by the National Flood Insurance Act of 1968. In general, it is to 

both offer primary flood insurance to properties with significant flood risk and to reduce flood risk 

through the adoption of floodplain management standards. Communities volunteer to participate in the 

NFIP to have access to federal flood insurance, and in return are required to adopt minimum standards. 

Managed via FEMA (Horn and Webel, 2019). “FEMA’s National Flood Insurance Program covers 

water damage to structures, but most agricultural structures are uninsured for flooding” (Cooper, 2018). 

Sanderson Farms believes the terms, conditions, and extent of its insurance coverage will cover a 

significant portion of losses resulting from this storm. The Company’s retention under its policy is $2.5 

million (Sanderson Farms, 2018). Remaining questions: what, if any, livestock structures were insured 

for flooding during Florence? Are there any preparedness requirements for getting insurance? Did 

Sanderson Farms get a payout, and did it cover most of their losses? What about other large swine 

farm integrator corporations?  

 

What has been the historical trajectory related to changes in insurance policies and schemes?  

  Scott Marlow of RAFI-USA (Rural Foundation Advancement International) states the schemes 

have lagged behind the changing face of agriculture. Since 2007, pigs and chickens have accounted 

for 60% of farm receipts in North Carolina, compared to traditional commodity crops. Early on, the 

government decided they have a role in mitigating risk to keeping farmers in business because it is an 

inherently risky business. It is no longer a question of if they can help, but how can they help? 

According to the 2002 US Census, almost 100% of broilers and other meat birds and 96% of 

pigs raised were raised under contract or by the company (Marlow, 2007). As a result, infrastructure is 

becoming much more important than the land itself, as farming becomes intensified, industrialized, and 

livestock oriented. However, insurance and federally subsidized insurance is not accounting for that. 

“This vulnerability endangers the production capacity itself, not just the existing production, and often 

https://www.fema.gov/media-library-data/1564508971537-665a60bf714238c193046e19d46e495f/101844-004_SummaryOfCoverageBrochure_v4r5_508.pdf
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causes significant harm long after the disaster. Repair to production structures, however, is rarely 

included in disaster programs and, without federal subsidy private casualty insurance, can be 

prohibitively expensive” (Marlow, 2007, 11). 

Contract farmers were not represented in disaster relief until approximately 2005 when 

congress approved payments for contract farmers. However, it is still poorly compensated compared to 

what the owner would get. The author recommends that “disaster programs should reward rather than 

discourage innovation that reduces disaster susceptibility” (49). The question here: are there any 

disaster programs that reward practices that reduce disaster susceptibility, particularly in the 

livestock or pigs, in the US? Elsewhere?  

By the end of 2008, Farmers Insurance and Encompass Insurance announced they, too, were 

backing away from the coast. Reasons to do this include the potential uncapped liabilities they faced 

after a disaster. “When we added it up, our executives saw our liability — that we'd be paying double 

what we collect," a Farmers Insurance spokesman said at the time. In 2009, the legislature put a $1 

billion cap on the assessments the plan could collect from its members, and it directed profits from 

premiums to the plan's cash reserve to pay for losses, operating expenses, and reinsurance. However, 

legislators also created a mechanism to pass along big bills to the public; property insurance 

policyholders statewide could be assessed up to 10% of their annual premium each year until the claims 

were settled (Lustgarten and Buford, 2018). 

In terms of politics surrounding insurance in the future, according to an article by Mushtaq et al., 

(2020), “climate change will significantly impact the future viability and security of food production 

systems”, including extreme climatic events like hurricanes (465). Mushtaq and colleagues argue that 

this creates an impetus to promote novel approaches that “integrate risk management and risk transfer 

strategies, such as insurance” (465). However, they warn that this may “dissuade farmers from investing 

in climate adaptation” (Mushtaq et al., 2020, 465). The article discusses a resilience-based conceptual 

framework for integrating the two strategies to “substantially reduce future economic losses for farmers, 

while also enhancing food security under climate change” (Mushtaq et al., 2020, 475). These authors 

describe these strategies as the following: a) “proactive investments in farmer climate adaptation, rather 

than reactive disaster relief”; b) “structuring of government subsidies around insurance and climate 

disaster relief to incentivize farmer climate adaptation”; c) “reward efforts to adapt with cheaper 



78 

insurance premiums for those that adapt”, and d) “recognizing investments in the integration of farm 

climate adaptation and risk transfer schemes” (Mushtaq et al., 2020).   

Resilience is understood as the “ability to prepare and plan for, absorb, recover from, and more 

successfully adapt to adverse events.” Insurance can either be used to enhance resilience, or it can be a 

part of an alternative to adoption. “Climate risk insurance is guided by reinvestment into adaptation 

measures to build in resilience at desired scales.” “Insurance can also shift financial resources away from 

ad hoc post-event payments that are unpredictable and delayed.” “Climate resilience” means building 

adaptive capacity to stresses of extreme climate events. A study in New Zealand showed insurance 

subsidies modified risk behaviors. For example, of the over 2 billion AUD (Australian dollars) in drought 

relief assistance that has been distributed in the past 28 years, insurance would reduce post-disaster aid, 

and support improved resilience to disasters through a combination of actions to minimize risks. “A key 

point to note is that post-disaster aid can deter producers from developing risk management plans 

and/or purchasing insurance products.” For example, risk reduction linked to insurance could play a 

“quasi-regulatory role to counteract weak enforcement of regulatory standards” (Mushtaq et al., 2020).  

Questions here: are there any climate resilience-based insurance policies to date?  

 

Questions Remaining from the Desk Research that were Pursued through Interviews 

1. In terms of care, custody, and control exclusion, during a coastal storm, is the contract farmer in 

control of their property? How does this exclusion influence contract farmers’ motivation to get 

insurance? For example, if you have car insurance, but it is void if the accident is understood to 

have been caused by you, would you be less likely to get that insurance?  

2. In terms of the pollution exclusion, is the pollution that occurs during a coastal storm seen as 

causing or contributing to the pigs’ death? How does this exclusion influence contract farmers’ 

motivation to get insurance? 

3. How many farmers have this additional insurance, and does it, in practice, cover losses 

associated with coastal storms? Stanberry insurance says they have additional insurance cover 

for the care, custody, and control exclusion. Does this cover livestock lost during coastal storms 

or other disasters? Or does the clause not apply then, because it is out of control of the farmer.  
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4. Looking at the contract relationship, how are the partners (contractor and integrator) incentivized 

in the same ways or in different ways to take or manage risk? Do the different incentives of the 

two parties, the different insurance policies, and the goal of pushing risk away from oneself 

create more risk?   

5. In response to the Barnes, 2018 article, where were the 20,000 pigs moved to? Moved 

indoors, correct? Why were more not moved? How does the just-in-time production system 

impact the ability to move to an available and suitable space? How were storage ponds 

“prepared”? Who funded farmers' use of boats, trucks, and helicopters to feed animals?   

6. Did insurance agencies encourage farmers to move 20,000+ pigs to higher ground? Do they 

reward extraordinary measures made to care for animals? Or does this put farmers in control of 

their property, making them vulnerable to the care, custody, and control exclusion? Did 

insurance agencies encourage them to lower lagoons, or does the pollution exclusion make this 

not their concern? Knowing that ventilation systems will likely be impacted by wind damage and 

power outages, are they reminded of the care, custody, and control exclusion, and make any 

recommendations for maintaining ventilation systems? Or would this go against the agencies’ 

economic benefit?  

7. If insurance agencies did not encourage or enable these activities, what motivated farmers to 

take the actions discussed by Barnes - moving animals, preparing lagoons, bringing in 

emergency feed at their own risk, and cost? Is it personal, professional, family, or community-

based, a shifting culture, or driven by structural or economic incentives? Did farmers receive any 

logistical, financial, or legal support in taking these actions? 

8. Since 2012, has there been any disaster preparedness measures or programs or incentives to 

encourage and incentivize farmers to shift to ESTs?  

9. In terms of the National Flood Insurance Program, what, if any, livestock structures were insured 

for flooding during Florence? Are there any preparedness requirements for getting insurance? 

Did Sanderson Farms get a payout, and did it cover most of their losses? What about other 

large swine farm integrator corporations?  

10.  Are there any disaster programs that reward practices that reduce disaster susceptibility, 

particularly in the livestock or pigs, in the US? Elsewhere? Are there any climate resilience-based 
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insurance policies to date?  

 

Summary of Findings from Interviews 

A Conversation with an Insurance Agent  

  Evaluating the role of insurance as a risk management strategy in our interviews was incredibly 

challenging. The primary challenge relates to how reluctant insurance agents were to speak with us. We 

were able to obtain an interview with one agent because of a connection we had. Yet, it was clear that 

the agent was not thrilled to speak with us and did not want any of their comments to result in painting 

the industry in any way that was unfavorable. While our conversation with them was helpful, the agent 

asked us to strip a good portion of the content, including any examples of cases where farmers had or 

would have benefitted from insurance. Therefore, what we have to offer here is limited in multiple ways. 

Here are the findings that we can share from one interview with an insurance agent who provides 

insurance for both contract farmers and for integrators. Our conversation, however, focused primarily on 

the contract farmers. 

 

1) What types of insurance are available to contract hog and poultry farmers? “In the agriculture space, 

there are several types of coverage: agribusiness/commercial and farm owners’ insurance, which give 

both commercial liability and personal lines coverage, which extends both residence and commercial 

liability over homeowners. Agribusiness is a commercial contract, not different from other commercial 

contracts, like manufacturing, but just favored to agriculture business and its unique exposures. There are 

specialized coverages within the contract that are manuscripts and drafted for animal agriculture as 

well. Most carriers don’t understand and don’t want to touch animal agriculture. Maybe 15-20 carriers 

that play in the animal agriculture space in North Carolina. As it gets more promotion, there might be 

more, but hurricanes promote fear. North Carolina does not have a huge offering like they do in the 

Midwest.” 

 

2) When asked about insurance incentives to manage waste lagoons, they said that incentives were 

more of an operational question that farmers could address, and that the Division of Water Quality 

could offer incentives since the management of lagoons is their business. They did note, however, that if 
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a grower takes certain actions that show underwriters that they proactively manage their risk, such as 

covering their lagoon, they could be put in a preferred class. Similarly, integrators who are seeking 

coverage for the animals they own could take certain actions to manage their risk (such as supplying 

generators) that show underwriters that they proactively manage their risk, as described by this unrelated 

insurance company in Pennsylvania. These actions to manage risk can put those looking to get insurance 

into a preferred class, or it could be required by the agency, as described in the link. 

 

3) Are contract farmers liable for the loss of animals in a disaster, such as if the power went out, the 

generator failed, and the animals died? The participant explained that in order for there to be custody 

care and control you have to establish liability in the grower’s contract, there is not a liability created in 

the contracts they have seen. There is no care, custody, and control in North Carolina. Farmers are 

under contract for pig space. In North Carolina, there is not a need to purchase custody care and 

control, because of no liability with the integrator contract. However, insurance companies in North 

Carolina (like Stanberry Insurance), offer Care, Custody, and Control Insurance for farmers that are 

caring for animals that are owned by someone else, which was discussed in the desk research portion 

of the report. It is not clear whether or not this pertains to hog production in North Carolina because it is 

not clear if contracts make farmers liable for pig death, or if pigs die, they just don’t get paid. Stanberry, 

however, does cover surrounding states as well. So, it is possible that some North Carolina contracts do 

include liability that the participant has not seen. It is possible that North Carolina contracts do not 

include liability and North Carolina insurers who offer associated insurance are targeting those out of 

state. North Carolina insurers also offer coverage for integrators, and one would assume that they 

would be insured for loss of life/property.  

Asking further about liability for contract farmers and integrators, and the participant explained, 

“Loss of animals that would impact integrators and not farmers, yet the farmers are not paid. However, 

the flood is not covered. If the fire is a covered peril and there was a fire, they (the integrator) would get 

paid what they would have received had a claim not occurred. They can get flood insurance from 

normal channels, could access private policies, but there is no loss of income. There is one flood policy 

that offers Loss of Income, but I have not read the form to see what is excluded under the contract. It is 

not common to buy flood coverage because if you are flooded, what would you pay for? Houses don’t 
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get damaged, it's concrete and metal so there is no damage. Can get flood insurance, but many don’t 

because of the probability of actually having damage. If you are in a flood zone, you have to ask 

yourself this question, but the flood is expressly excluded in these commercial policies.  Flood is a stand-

alone program because private markets back in the 30s and 40s realized could not profitably insure 

floods. So, the National Flood Insurance Program was created to fill that need.” A question that comes 

out of that is, do integrators have flood insurance through NFIP or privately? Or, do they take that as a 

loss - is it built into their business plan as an expected loss during hurricane season? 

 

4) I read that insurance companies don’t typically cover damages related to hog waste because it is 

seen as pollution that occurs as part of normal business practices. Are only “accidents and unintentional 

releases of pollutants covered? The participant explained that for there to be a pollution claim, it must be 

the sudden and accidental breach or sudden element, not leaching. They said that true pollution liability 

is a stand alone contract in agribusiness. I looked more into true pollution liability as a stand alone 

contract. I found that if a contract farmer were to purchase pollution insurance stand alone contact, it 

would not cover things like leaching, it would have to be an unexpected and accidental breach. 

However, there is also a bacterial and fungal exclusion, based upon a decision in the Supreme Court in 

Wisconsin. With this exclusion, if a person or community’s water is contaminated by the pollution—even 

in an unexpected and accidental breach—it would not be covered by the insurance. 

The participant also encouraged us to look at the nuisance lawsuits. Murphy-Brown, an 

integrator, is suing their insurance company for not covering $100 million in damages and legal fees 

from hog nuisance lawsuits.  According to a 2019 article by Lisa Sorg, “Corporate insurance policies 

usually have pollution exclusion clauses. The exact language varies by policy, but in general, these 

clauses allow insurers to decline to reimburse companies for damage claims, including defense attorney 

costs, for pollution that occurs as part of normal business operations—such as hog farming. Accidents and 

unintentional releases of pollutants, though, are often covered. However, during the original nuisance 

trials, Murphy-Brown didn’t argue that the odor was accidental or unintentional, but rather, that it was 

typical for farms that raise thousands of hogs and use an open-lagoon and spray field system.” 

Sorg (2019) explains, “In court filings related to the insurance dispute, Murphy-Brown argues that it 

purchased policies to protect it from the very liabilities associated with raising hogs. And, Murphy-Brown 
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says, none of the damages in the hog nuisance lawsuits come from ‘man-made or naturally occurring 

pollutants. The insurers disagree. Among their principal arguments is that Murphy-Brown’s waste 

management practices — the open lagoon and spray field system—prompted the lawsuits and caused 

the damage. The insurers are claiming the waste is ordinary pollution and thus they don’t have to pay 

the claims.” Individual hog farmers also are becoming entangled in Murphy-Brown’s insurance litigation. 

Although the original nuisance suits were against Murphy-Brown, not the individual farmers, the insurers 

claim the farmers’ policies should kick in. “Their argument is that under the ‘other insurance ‘clauses in the 

policies, they don’t have to pay anything until the other insurance has been accounted for,” Hornstein 

explained. “There’s tens of millions of dollars of liability out there.” Hornstein said the insurers also argue 

that Murphy-Brown’s contracts with its farmers were so strict that the farmers had to secure their own 

insurance (Sorg, 2019). In case of a claim, the farmers’ insurance companies would have to reimburse 

Murphy-Brown for damages. If the court finds this is true, it underscores the immense control Murphy-

Brown has over its growers—one of the arguments presented in the nuisance cases.” This would mean 

that the pollution insurance, including stand alone pollution liability that contract growers worked to 

obtain and pay for would be used to pay for the integrator’s lawsuits. As we have mentioned previously, 

there is clear evidence of an uneven and inequitable balance of power.  

 

5) Can you tell us more about the Smithfield Hog Production Insurance Program, and how it got started 

(how/when)? The participant explained, “Smithfield has insurance programs for growers in the West and 

wanted the same for the East. There was a wind study done because everyone thinks the East Coast is 

hurricane alley. The study looked at all 1800 locations and realized that losses were partial and not 

total losses over the course of 18 months. Smithfield and the North Carolina-based insurance company 

were willing to develop this program and give scenarios and full replacement costs on some buildings 

and some have 20+ years of age. So, a deep dive into what was a complexion of the age of the 

house, condition, exposure to wind. The study just looked at wind from peril and out of that comes that 

program. So, they are offering to all Smithfield growers to get a nice contract they might not have had 

access to.” 
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6) I read that crop or commodity insurance was not made for large scale livestock production, and was 

adapted for it, but only covers 60-70%. I also read that insurance wasn’t readily available for contract 

farmers until about 10 years ago. Can you tell me if my understanding here is correct or not, and how 

you have seen insurance options change throughout your career as an agent? The participant answered: 

“Crop and commodity was not adapted. I am not aware of any national program from USDA for 

livestock, I know in the last farm bill it was looking into feasibility but nothing came out of that.” This 

differs from what Scott Marlow of RAFI (Rural Advancement Foundation International) noted in articles 

we cited in the desk research portion of this section.  

 

7) Finally, we were encouraged to learn more about the standard operating procedures (SOPs) given 

to the contractor by the integrator. These can be the driving force of how risks are managed. While we 

hoped to get a copy from a farmer, we were unable to obtain one. However, the Pork Checkoff, an 

influential National Pork Organization, provides standard templates. From other articles and 

conversations, we understand that integrators incentivize contract farmers through ranking them and 

offering bonuses.  

 

Other Perspectives on Insurance  

  We discussed insurance with six other participants, primarily contract growers. They all 

discussed the limitations of insurance—lack of policies, lack of incentives to be more resilient, lack of 

coverage, and high cost.  

  Justin, a swine contract farmer explains, “Some companies will just not do poultry or hog farms. 

Ones that do do it, have a lot of limits. No incentives. This is kind of like a homeowner’s policy, it covers 

fire, theft, hale wind ($800), if someone falls and gets hurt, and it covers one complete group of pigs in 

a catastrophic loss. It sets aside enough money to rebuild if all is lost in a tornado. But it’s a lot of money 

for a contract that barely pays enough. I heard that they would ensure lagoons, because they felt 

confident about covers, but we didn’t take it because we were so confident, they wouldn’t overtop with 

covers. If it was a faulty breach of an original structure, they’d cover, but if in overtopping or in flood - 

they don’t usually cover.” One interesting note here is that the insurance agent we interviewed stated 
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there is no liability in the contracts, so it is unclear why this contract grower’s coverage would include 

pigs, because they do not own them. 

Alejandra, another swine contract grower explains, “Insurance in our state, we have, you know, 

fire insurance, and you can get business interruption in some cases, but really, there's no insurance for 

livestock in our state, and the premiums are so expensive. You can't insure that, so the integrator really 

bears the risk of that, as far as the cost of the animal. The contract producer, if the animal dies, they 

wouldn't get paid, you know, for raising those animals. So, they do have a risk. Small producers, you 

know, are in the same base. It's very difficult. I'm not aware of affordable insurance for livestock in North 

Carolina, I am aware of some other states that have had some programs through the farm Bureau or 

something like that, but it's very limited. And so, there's a lot of areas exposed there for people as far 

gone, the loss of an animal life.” Timothy, a contract swine farmer agrees, “That's why we take hurricane 

preparation so seriously. Because if I did happen to lose those animals, I don't get an insurance check 

for that. I lose my income.” These farmers seem to confirm what the agent said, the loss of pigs is the 

liability of the integrator. 

Participants also explained that what could be covered, like fire, isn’t typically a problem, while 

things like flooding - which are a problem, can’t get covered. Louis, a government worker explains, 

“During the two storms most of the damage has not been limited to flood damage. Most facilities will 

have standard insurance policies that will cover everything but flooding damage that's required by the 

lenders kind of coverage. But most of the damage that we've seen have been flood-related, so they 

would have to have specific flood insurance. And I don't know what the percentage of farmers who 

have it.” Alejandra confirms Louis’s point about lack of coverage for flooding, “We have fire insurance, 

wind insurance, but nothing serious like flooding or to cover the livestock. But you don't have to have a 

hurricane event, you know, like because it is so hot here. Yeah, if for some reason if the power goes off 

and you don't catch it. You know, the animals could smother, you know, the poultry animals in those 

barns, the chickens can smother pretty quick so you really, you know, with thunderstorms and that.” 

A farmer advocate, Noah, talked with us about farmers who have insurance, but struggled to 

get their claims accepted after Florence. In one example, Noah explains: 

In this particular situation, the issue was a piece of equipment failed because it just ran for so 
long after a loss of power. And they tried to blame the farmer and said, well, you did not service 
it. And we know this because someone came out there and they saw a service sticker from, you 
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know, five years ago that that was the last time of service. And what we did was we helped him 
and said like, hey, do you have your receipts from taxes he said well yeah, and have you been 
servicing it yourself? Yes, I have, because it was cheaper for him to buy oil, buy filters and things 
like that. Yeah. We went through his last five years taxes and just added up things to show here 
all these receipts from where he replaced oil or a filter, sparkplug, parts related to the piece of 
equipment that malfunction additional, like, actually has been servicing it. He's just been doing it 
himself because it's a lot cheaper and, you know because we would have been keeping his 
receipts for tax because we were able to evidence that actually, he has been servicing it and, 
you know, basing their assumptions off the last time a sticker. There is not necessarily the best 
way of doing things. So that's why it went from, you know, about $4000 or $5000 to $9000 
you know, partial payment to full payment.  

 

We asked Patrick, a legal representative, about insurance creating opportunities to “build back better.” 

Patrick explains some of the barriers to building back better: 

Yeah, I am not aware of anyone who has, in the wake of a storm, decided to construct their 
facility differently than it existed before the storm. I'm not aware of anyone that's building back 
better. I think that the interest that they have, frankly, oftentimes their insurance limitations, they're 
gonna suggest they have to build back as it existed before because that was what it was 
insured for. That was what was required by the industry. And a lot of the you know, things down 
to the specifications of the barn dimensions are often articulated by integrators. So I don't think 
that there is a lot of discretion for the farmer to do things differently because the integrator 
controls so much of the means of production here. 
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E: NCDA&CS Examples & Guidelines 

Do the recommendations for agricultural producers launched by NCDA&CS offer examples or 

guidelines to producers for creating a disaster plan to protect their animals and infrastructure? 

 

Summary of Findings from Desk Research 

Do the recommendations for agricultural producers launched by NCDA&CS offer examples or 

guidelines to producers for creating a disaster plan to protect their animals and infrastructure? 

Yes, there are examples and guidelines for producers to create a disaster plan to protect their animals 

and infrastructure. However, there are a few possible issues and some questions. First, some of the 

recommendations are very broad, and therefore, may have limited utility on the ground. Some 

recommendations seem to be geared at small-scale farmers and would not apply or be appropriate for 

large or industrial-scale farms with pigs in confinement houses.  

  Some recommendations seem to be geared toward farmers who own the pigs they care for, 

and not for contract farmers who care for pigs that the integrator owns. From what we currently 

understand, contract farmers cannot make certain decisions about the pigs, such as letting them out of 

confinement to give them a better chance to survive. The Swine Specific USDA Recommendations, 

developed by the University of Georgia, are specific to large-scale contract farmers, and therefore more 

helpful in this context. However, they are more of a broad set of recommendations, versus a specific and 

detailed disaster plan.  

In each county or region, there is a local emergency management agency with a Local 

Emergency Planning Committee, which drafts The Emergency Operations Plan (EOP), with details on 

how citizens, property, and animals should/will be protected. Farmers can develop associated 

emergency plans for independent or farms under partnerships. There are also disaster planning courses. 

We will need to utilize interviews to confirm which sets or pieces of recommendations, sample plans, 

and disaster planning courses and services are intended for, or appropriate, for large-scale farms run by 

contract farmers.  

Reardon (2018), the NCPC, and Holt (2018) discuss how farmers prepared for Florence and 

some of the beneficial outcomes. For example, during Florence, some people slept in the barn with their 

animals to monitor safety conditions (NCPC, 2018, October 10). In addition, 20,000 hogs were either 
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moved to facilities in other states or transported to slaughter before their market date (Reardon, 2018). 

1.5 million birds were moved before the storm, either to slaughter or to other farms. Generators and 

feed were prepared. Commercial farms lowered lagoon levels in accordance with DEQ regulations 

(Reardon, 2018). Holt (2018) argued that “Hurricane Florence showed swine producers taking 

extraordinary measures to provide animal care” as required by certification under the National Pork 

Board We Care. We Care, “is a proactive, multifaceted initiative to promote responsible practices in all 

areas of farming and is a commitment to continuously evaluate and improve our methods” (Pork 

Checkoff, 2019, ‘PQA Plus Education Handbook). Part of the mandate is to build trust between farmers 

and the community. The organization’s core values are to: safeguard natural resources, ensure practices 

to protect public health, animal well-being, food safety, and contribute to the quality of communities. To 

do this We Care joined with the National Pork Board and National Pork Producers Council in 2008 

launched certification programs Pork Quality Assurance® Plus (PQA Plus®) and Transport Quality 

Assurance® (TQA®).   

For our research, we focused on what was relevant to disaster management and why Holt 

argued swine producers certified by PQA Plus meant. PQA Plus certification is dedicated to offering 

farmers the “latest knowledge and practices to the farm” by training and on-site assessment. As of 2019, 

there were 1,200 certified advisors and over 71,000 farmers and employees that completed the 

training, with 18,000 farms assessed. The certification is to be renewed every 3 years. As we do not 

have access to the physical training the handbook provides insight into what material is presented. There 

was extensive discussion about emergency support and action plans for a variety of scenarios. 

Highlights from the handbook include (Pork Checkoff, 2019, ‘PQA Plus Education Handbook’): 

1. Emergency Action Plan: the site “should” have an emergency action plan that at a minimum 

includes the telephone number of the owner, veterinarian, electrical power company, fire, and 

police. The emergency contacts and location of the farm “must” be posted. According to 

Occupational Safety and Health Administration (OSHA) regulations, an employer must have a 

printed copy of an emergency action plan readily accessible to all employees however, if under 

10 employees the plan can be orally reviewed (Pork Checkoff, n.d., ‘Emergency Action Plan’).  

i. The EAP should include emergency contact, directions, facility map labeled, plans for 

dealing with various disasters, contingency plans regarding critical system failures, 
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alternative mortality disposal, and plans to mitigate “uncontrolled manure release 

including releases from any off-site transfer of manure.”  

This is the first mention of lagoons and manure in disaster plans from our research.  

ii. The EAP is divided into 4 sections: emergency contacts, disease contacts, manure spill 

contacts, and system failure contacts. 

iii. The Pork Checkoff has a more comprehensive Emergency Action Plan that is to be used 

as a template under this certification. The website provides 4 templates for operation 

information, site contracts plan, hazard plan, and maintenance training center. The most 

relevant template is from the Pork Checkoff Emergency Action Plan: Hazard Plan. The 

hazard plan advises each type of a disaster have its own, specific plan that considers 

the following (Pork Checkoff, n.d., ‘Emergency Action Plan: Hazard Plan’): 

i. The operation: hazard type and risk description. 

ii. Assessment: who is at risk, the severity of the risk, risk to the facility, and special 

considerations. 

iii. Plan of action: who is lead responder and personnel roles, special skills, public 

communication, evacuation plans, available equipment and resources, steps to 

direct, control, and coordinate. 

iv. Self-directed evaluation: tasks needed to be completed to establish readiness, 

training, and education. 

2. Emergency Detection System: A suitable method of alarm “must be available” in case a 

mechanical system fails.  

3. Emergency Backup Ventilation System: “Facilities must have intervention procedures or 

equipment to prevent the death of animals in the event of mechanical ventilation failure.”  

 

General Recommendation Guides for Animal Agricultural Producers  

During interviews, we will need to discuss what types of planning and recommendations were 

most helpful, and what types of supports farmers need more of. We will also need to learn how the 

planning and recommendations are limited due to the type of farm. For example, the limitations to 

moving animals living in confinement, as a result of just-in-time production, the size or numbers of the 
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animals, etc. Below we review a series of recommendation documents from NCDA&CS, NCAGR, and 

USDA to provide an overview of what producers are being instructed to do in preparation and 

recovery.  

 

NCDA&CS Recommendations (NCAGR, 2018): 

1. Preparing contact information: Emergency Numbers (e.g., police, animal control, veterinarian); 

Business Numbers (e.g., electric company, an insurance company, NCDA&CS); Facility 

Information (contact, site information inc. GPS, chemical storage information). 

2. Preparing location information: Directions to farm from nearing major road or highway (include 

landmarks); Map or Sketch Suggested - Maps may be obtained through the local Farm Service 

Agency which enables responders to find the farm. Alternatively, in the case of a storm attach 

the Emergency Plan Template (EPT) and map to a fence post/entry into the farm. Contain paper 

in a PVC tube.  

3. In the event of a spill or release: North Carolina Department of Environmental Quality (NC 

DEQ) Division of Water Resources (DWR) spill response staff members will help you determine 

the appropriate cleanup actions, and what follow-up reporting requirements are required for the 

specific release. 

4. In the event of a biosecurity event: “Bio-security involves practices designed to prevent harmful 

agents, such as viruses, bacteria, parasites or toxins, from coming in contact with livestock, 

poultry, and crops.” “New herd additions should be minimized or suspended. If new animals 

must be added, they should be limited to those of known background and isolated and 

observed for illness for a minimum of 2 weeks before introduction.” 

5. Draft an emergency plan. This plan was created by the NCDA&CS Emergency Programs 

Division and N.C. Agromedicine Institute and a template is provided. 

i. Determine long-range needs: generator; fuel availability and a hand fuel pump; 

emergency preparedness kit; water and feed; NOAA weather radio and batteries. 

ii. Property Preparations: clear debris from drainage; check power line clearance (ie. 

prune trees); survey your building (e.g., trim or remove trees that risk falling); extra nails 
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or tighter hurricane strapping can limit damage; clear away all debris that could blow in 

high winds; secure any signage; store all business records above flood level. 

iii. Review Your Business: review your insurance policies; review your debt. 

iv. Other recommendations: take inventory of the farm. Notes and photos for insurance 

purposes. For example, the app NDSU Disaster Recovery Log to help with inventory. In 

cases of high mortality, consult Animal Burial Guidelines before disposal. 

 

NCAGR Recommendations - Specific to Livestock, Horses, and Poultry (NCAGR, n.d., b): 

1. Make sure every animal has durable and visible identification. 

2. Ensure that poultry have access to high areas in which to perch if they are in a  

 flood-prone area, as well as to food and clean water. 

3. Reinforce your house, barn, and outbuildings with hurricane straps and other measures. 

4. Remove all barbed wire and consider rerouting permanent fencing so that animals may move to 

high ground in a flood and to low-lying areas during high winds. 

5. Review and update your disaster plan, supplies, and information regularly. 

6. Sheltering in Place: “If evacuation is not possible, a decision must be made whether to confine 

large animals to an available shelter on your farm or leave them out in pastures. Owners may 

believe that their animals are safer inside barns, but in many circumstances, confinement takes 

away from animals’ ability to protect themselves. This decision should be based on the type of 

disaster and the soundness and location of the shelter building.” Do the contractors have the 

ability to make this decision? Legally? What are the implications for insurance coverage? 

L iability? 

7. If you cannot evacuate, contact NCDA&CS or the county extension service who, with enough 

time, may be able to “provide on-farm oversight.” What does this look like? Who is liable if 

they make decisions that lead to the loss of animals? When is it recommended to kill 

animals (e.g. shoot vs drown)? When is it recommended that animals are let go, to try to 

escape flooding? Who has the authority to make the decisions? Do the integrators have 

insurance on the pigs? If so, why are they not covered in the event that the exhaust system 

fails? 
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8. Evacuation Planning: “The leading causes of death of large animals in hurricanes and similar 

events are collapsed barns, dehydration, electrocution, and accidents resulting from fencing 

failure. Arrange for a place to shelter your animals. Plan and work within your community to 

establish safe shelters for farm animals. Potential facilities include fairgrounds, other farms, 

racetracks, humane societies, convention centers, and any other safe and appropriate facilities 

you can find. Survey your community and potential host communities along your planned 

evacuation route.” What capacity is there for this with industrial pigs? In terms of their ability 

to be outside (genetics and experience), as well as space - considering just-in-time practices. 

Has this changed since previous interviews in 2012/13? 

9. If your animals are sheltered off your property, make sure they remain in the groupings they are 

used to. Also, be sure they are securely contained and sheltered from the elements if necessary, 

whether in cages, fenced-in areas, or buildings. 

 

USDA Recommendations - General - using the AVMA guidelines to safeguard livestock: 

1. Prepare: Get a Livestock Evacuation Kit that includes: “feed, water, supplements, supplies 

(medications, rope/lariat, halters/leads, cleaning supplies, knives, etc.), and papers (veterinary 

records and proof of ownership).”  

2. Plan: Determine if you can evacuate, if so determine where you can go, locations for livestock, 

how will you evacuate, designate a neighbor to tend to livestock if you are not home. Make 

sure livestock is identifiable (microchip, ear/leg tag, leg band, tattoo, etc.). 

3. Stay Informed: Consider place-specific emergencies. 

4. Have adequate food and water; Provide Warm Bedding; Cooling options; Assess Farm Safety. 

5. Build a Strong Shelter: Make it waterproof. “A livestock shelter should provide enough space for 

each animal. A general guideline is to provide enough space roughly four times its body size. 

This will help keep each animal comfortable during very uncomfortable situations” (USDA). 

Contractors have to build and update their buildings according to the integrator’s 

requirements, or they will lose their contract. What does building a strong, weather-proof 

shelter entail? Does it conflict with integrator’s requirements? Do integrators encourage or 

require this? If contractors take these actions, do insurers provide any incentives or breaks? 
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Is 4x the body size already standard? Or is this more to leave room for stop movement 

orders during disasters? Would this have to change production methods - to ease the strain 

caused by just in time production? 

 

USDA Recommendations - Swine Specific - Developed by the University of Georgia 

Swine Producers Guide to Preparing for and Recovering from Hurricanes in the Southeast U.S (USDA 

SE Climate Hub, n.d.):  

1. Pre-Hurricane Planning (long term) 

i. Initial site planning: different from most other livestock as “need to shelter in place” 

meaning the buildings they are housed in “have to be of higher grade and that 

provisions have to be made to be able to access the facility during the hurricane.” 

ii. Not only should it be outside the 100-year flood plain, but producers should ensure 

access to the facility is also outside of the 100-year flood plain (includes roads for 

transport and feed, and fuel delivery) and lagoons. With programs to pay farmers to 

move out of the flood plain, does this apply to those in the 100-year flood plain? 

Does this include support for road access outside of the floodplain? Are there other 

programs or incentives working toward this? 

iii. Site establishment: Once established, the rainwater should run away from buildings and 

lagoons and withstand hurricane-force winds such as hurricane straps. Are farmers 

getting support or help or guidance as to constructing the landscape to move water 

away from buildings and lagoons? Rewards or incentives from insurance? From 

their integrator? From programs? Help from the extension? 

iv. Seasonal considerations outside of hurricane season: “One of the most important things 

any production operation can do is to plan for emergencies.” 

2. Pre-Hurricane Planning (short term) 

i. When a hurricane is in the forecast inspect the area 1-7 days before, including pumping 

lagoons as low as possible, preparing extra feed, weather covers placed over cool 

cells, and back prepare back-up generators. Are they allowed to pump beyond 

agronomical rates? 
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ii. One day before: inspect, insure everything is working. 

      3.   Post-Hurricane Recovery 

i. Inspect buildings for damage and ensure the safety of pigs. If there is a significant loss, 

document the numbers, and follow procedures outlined in the emergency action plan for 

the disposal of the carcasses. Inspect lagoons.   

ii. Report damage to the insurance company, take pictures, check-in with transporters and 

packers. 

iii. FEMA posted a video in 2019 titled “How to prepare your livestock for disaster”. The 

video has Mary Jean Edmon, FEMA interviewing Holli Tietjen, Texas Animal Health 

Commission about USDA recommendations to prepare livestock for a disaster. Tietjen 

begins her interview narrowing the scope too if you have one or a handful of animals 

yet is broadly speaking to all livestock farmers. She provides generic recommendations 

including knowing the potential hazards in your area, maintaining a disaster medical kit. 

Edmon proceeds to ask her what to do with animals that cannot be evacuated which 

Tietjen retorts, “Do not leave your animals in a situation where they are confined” (1:10-

1:12).  

 

Additional Guidelines for Animal Agricultural Producers  

North Carolina Pork Council (NCPC) Recommendations Posted September 11, 2018  

1. Shift animals to higher grounds: move animals out of barns in flood-prone areas and move them 

to other farms to prevent animal mortality. 

2. Ensure feed supplies are in place, anticipating impassable roadways.  

3. Prepare for power outages. Farmers should secure generators and fuel supplies to respond to 

extended power outages. 

4. Assessing lagoon levels: farmers have carefully managed their lagoons throughout the summer 

growing season, using their manure as a crop fertilizer. Every hog farm lagoon is required to 

maintain a minimum buffer to account for major flood events. Farmers across the major 

production areas of North Carolina are reporting current lagoon storage levels that can 

accommodate more than 25 inches of rain, with many reporting capacity volumes far beyond 
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that. In preparation for coastal storms, farmers should manage levels by applying the treated 

effluent as a fertilizer on crops following agronomic rates and state regulations. 

  

Agricultural Extension, NCSU Recommendations 

These recommendations come from Holt, Jonathan. (2018). Swine Well-Being During Flood Recovery.  

1. After the storm, conduct an inventory of your animals and repair or remove damaged 

equipment. 

2. Keep in mind some pigs may have been restricted, and co-mingling in new pens may change 

behavior. It may be useful to open feeder adjustments to account for increased meals in the 

following days. 

3. Observe animals for wounds and health: “All pigs should be visually inspected, and any wounds 

should be treated immediately.” This may include euthanasia for severe injuries. Be aware of 

hooves, since there may have been long exposure to water. Increase “fly traps and insect 

repellents, as it is common to see increased insect activity after flooding occurs.”   

 

FEMA Disaster Management Courses  

  In addition to available disaster management guides, FEMA offers three courses related to 

animals in disasters that will be summarized below. The three courses offered are listed as: IS-10.A 

Animals in Disasters: Awareness and Preparedness; IS-11.A Animals in Disasters: Community Planning; 

and IS-111.A Livestock in Disasters. Each course is offered through FEMA Emergency Management 

Institute and takes roughly 4-hours per course with the option to complete an exam and receive a 

Continuing Education Unit credit. 

 

The Veterinary Credential Responder Program 

 When North Carolina established SART/CART programs a weak relationship was formed with 

state veterinarians. Reflecting on this, leading veterinarians including Jimmy Tickel designed a Veterinary 

Credential Responder (VCR) optional certification for vet students. Launched in 2007, the program is a 

partnership between North Carolina State Veterinary Medicine, University of North Carolina Chapel 

Hill, and NCDA&CS. FEMA recognizes individuals that have completed this program as “First Line, 
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Single Resource, Field Supervisors” (Dunning et al., 2019). Within the state, those that are certified are a 

part of the North Carolina Veterinary Response Corps. The VCR program includes in-class training and 

experiential learning sessions that consider hazmat, psychological first aid, euthanasia, management of 

diseases, emergency sheltering, and emerging planning. Emergency planning training allows vet 

students to be resources to farmers and counties when it comes to emerging planning (Dunning et al., 

2019).  

 

Questions Remaining from the Desk Research that were Pursued through Interviews 

1. We will need to utilize interviews to confirm which sets or pieces of recommendations, sample 

plans, and disaster planning courses and services are intended for, or appropriate, for large-

scale farms run by contract farmers. For example, the Swine Specific USDA instructions seem to 

be specific to CAFOs. Is NCAGR focused on small scale producers - in terms of telling them to 

let them outside, etc.? In terms of building being of higher grade to be able to shelter in place - 

is this something that contractors or integrators are working towards? Are farmers getting support 

for this? Is this in conflict at all with integrators or being encouraged, supported, or required by 

integrators? 

2. During interviews, we will need to discuss what types of planning and recommendations were 

most helpful, and what types of supports farmers need more of. We will also need to learn how 

the planning and recommendations are limited due to the type of farm. For example, the 

limitations to moving animals living in confinement, as a result of just-in-time production, the size or 

numbers of the animals, etc.  

3. Do the contractors have the ability to make decisions about the pigs during or in preparation for 

a disaster? Such as leaving them out in the pasture, moving them to another barn, or letting them 

out during a flood to try to let me survive and not drown? Legally? What are the implications for 

insurance coverage? Liability? 

4. If you cannot evacuate, contact NCDA&CS or the county extension service who, with enough 

time, may be able to “provide on-farm oversight.” What does this look like? Who is liable if they 

make decisions that lead to the loss of animals? When is it recommended to kill animals (e.g. 

shoot vs drown)? When is it recommended that animals are let go, to try to escape flooding? 
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Who has the authority to make the decisions? Do the integrators have insurance on the pigs? If 

so, why are they not covered if the exhaust system fails? 

5. Evacuation Planning: “The leading causes of death of large animals in hurricanes and similar 

events are collapsed barns, dehydration, electrocution, and accidents resulting from fencing 

failure. “Arrange for a place to shelter your animals. Plan and work within your community to 

establish safe shelters for farm animals. Potential facilities include fairgrounds, other farms, 

racetracks, humane societies, convention centers, and any other safe and appropriate facilities 

you can find. Survey your community and potential host communities along your planned 

evacuation route.” What capacity is there for this with industrial pigs? In terms of their ability to 

be outside (genetics and experience), as well as space - considering just-in-time practices. Has 

this changed since my interviews in 2012/13? 

6. Build a Strong Shelter: Make it waterproof. “A livestock shelter should provide enough space for 

each animal. A general guideline is to provide enough space roughly four times its body size. 

This will help keep each animal comfortable during very uncomfortable situations” (USDA). 

Contractors have to build and update their buildings according to the integrator’s requirements, 

or they will lose their contract. What does building a strong, weather-proof shelter entail? Does it 

conflict with integrators’ requirements? Do integrators encourage or require this? If contractors 

take these actions, do insurers provide any incentives or breaks? Is 4x the body size already 

standard? Or is this more to leave room to stop movement orders during disasters?  

7. Not only should it be outside the 100-year flood plain, but producers should ensure access to 

the facility is also outside of the 100-year flood plain (includes roads for transport and feed, and 

fuel delivery) and lagoons. With programs to pay farmers to move out of the flood plain, does 

this apply to those in the 100-year flood plain? Does this include support for road access 

outside of the floodplain? Are there other programs or incentives working toward this? 

8. Site establishment: Once established, the rainwater should run away from buildings and lagoons 

and withstand hurricane-force winds such as hurricane straps. Are farmers getting support or 

help or guidance as to constructing the landscape to move water away from buildings and 

lagoons? Rewards or incentives from insurance? From their integrator? From programs? Help 

from the extension? 
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9. When a hurricane is in the forecast, are farmers allowed to pump beyond agronomic rates? 

10. During Hurricane Katrina, a contract farmer called the poultry company asking what to do. They 

were told to “start burying them alive,” yet the birds were already everywhere (Irvine, 2009, 

47). What are other recommendations that can result in poor outcomes for animals?  

11. How many farms in North Carolina are certified under We Care, Pork Quality Assurance® Plus 

(PQA Plus®)? 

12. What role did the VCR members have in Hurricane Florence? In an article by Dunning et al., it 

states the team continued in 2019 to engage in supporting the communities.  

 

Summary of Findings from Interviews 

 To address this question, we will first introduce a perspective that emerged in our research 

interviews. We will then summarize two new resources made available to contract producers, and detail 

what we learned from interviews related to contract grower’s agency to prepare and recover and how 

that differs depending on if you are a swine or poultry contract farmer.  

 

The Distinction between Hurricane Floyd and Hurricane Florence  

 In an interview with Alejandra, a contract swine farmer, she reflected on how Hurricane Floyd 

was the “defining hurricane for the swine industry” to the point that the swine industry feels “very 

prepared for hurricane season.” She shared, “Florence, if you really look at it and compare the hog 

industry to the poultry industry, our industry really did well. And that's because we are regulated, and we 

are inspected. And we do, you know, have to implement, you know, things that as they change.” When 

comparing the degree of disasters felt by the swine and poultry industry during Florence, she states, “I 

think that Florence was the poultry industry’s Floyd, and then they've got a lot of issues, and I think that 

they will make the corrections to keep that from happening in future, just like we did in the pig industry.” 

She suspects that the poultry industry will develop more robust strategies for future disaster management 

plans, many of which the swine industry “pioneered”. Even though she feels the swine industry has 

improved she expects things to continue improving everyday.  

 

Hurricane Preparation and Recovery for North Carolina: New Producers Guide 
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The USDA Climate Hubs launched ‘Hurricane Preparation and Recovery Commodity Guides” 

for the Southeastern United States in recognition of “Hurricanes of the future will likely be slower-moving, 

higher category hurricanes that produce destructive winds and flooding” (USDA, 2020a). The guides 

are state-specific and written by USDA staff and extension experts. For this report we reviewed the 

commodity guides for swine and poultry producers and will provide summaries below.  

 

Poultry Producers Guide 

This guide is co-authored with 3 extension agents from North Carolina providing greater insight 

into what is critical to the state's unique position. The guide is divided into four sections: building a 

resilient operation, long-term operation maintenance, short-term preparation, and post-hurricane 

recovery. The report issues the disclaimer that “state, local guidance or regulations and insurance 

policies supersede recommendations” which flags an ongoing critique of the document as a whole: 

failure to consider the integrators role.  

Section 1: Building a Resilient Operation: In this section it includes typical recommendations such 

as recordkeeping, and updating your farm emergency plan, having an ongoing “hurricane suggestion 

box,” and obtaining a drone license. Moreover, this section thoroughly discusses infrastructure and farm 

siting. Highlights include (Tabler et al., 2020): 

1. For new farm construction build outside of the 100-year floodplain. 

2. To build elevated (even by 1 foot) facilities that have a minimum wind rating of 140-180 

miles per hour. 

3. Have permanent onsite bulk water storage. 

4. If over four confinement barns, each should have its own generator and fuel tank at a 

volume for two weeks. 

As for livestock, this section discusses carcass disposal without offering meaningful measurements to 

protect animals in the event of a disaster. The document does acknowledge the distinction between 

contract producers and integrators stating, “although the poultry company that a farmer contracts with 

owns the birds while they are alive, the birds become the farmer’s responsibility if they die on the farm” 

(Tabler et al., 2020). The report outlines options including composting, burial, landfill burial, incineration, 

and rendering.  
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 Section 2: Long-term operation maintenance: This section discusses specific things poultry 

producers can do all-year long to prepare their facility such as repairing loose roofs, clearing drainage 

pits, prune and trim trees, do routine maintenance on generators, etc. (Tabler et al., 2020).  

 Section 3: Short-term preparation: In this section it reiterates the importance of having the 

necessary resources on hand in the event of a storm, ensuring documentation is up to date and 

reproduced such as on a Cloud, have feed and water on hand. As for livestock it says, “move brooding 

chicks to the highest end of the house,” or to another part of the farm if possible (Tabler et al., 2020). 

The guide advises producers to do this if the integrator is not able to delay placement or move them to 

slaughter pre-storm.  

 Section 4: Post-hurricane recovery: This section includes measures producers can take to prevent 

further losses. This includes documenting damage, seeking mental health support, and reporting losses. 

As for poultry the guide points to the responsibility of the poultry company and service technicians to 

contact individual growers.  

 

Swine Producers Guide 

  Unlike the Poultry Producers Guide, the Swine Producers Guide is single authored by an 

academic that does not work in North Carolina. This guide was broader than the poultry guide. The 

guide is divided into four sections: building a resilient operation, long-term operation maintenance, short-

term preparation, and post-hurricane recovery. 

 Section 1: Building a resilient operation: A resilient operation is defined as one that will 

“increase productivity and reduce your risk of damage and reduce recovery time” (Dove, 2020). The 

instructions are very generic such as recordkeeping, have a back-up generator, and again the first 

concern for the ‘commodity’ in question is to have a burial site in place. This section does suggest 

seeking out a higher elevated area that could be used as an evacuation site, and to build infrastructure 

outside of the 100-year floodplain (which is a testament to how broad this guide is as it does not 

mention the moratorium in place). The guide also encourages producers to “make sure that all water 

spillway and lagoon berms are in good condition and have not eroded” (Dove, 2020). 

 Section 2: Long-term operation maintenance: This section is mostly a reiteration of the above 

section, suggesting keeping up to date records, having a hurricane suggestion box, etc. It mentions 
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keeping mobile fencing on the property in case of having to temporarily move confined pigs into pasture 

while damage to infrastructure is repaired (Dove, 2020).  

 Section 3: Short-term preparedness: This section continues to stress recordkeeping, having lines 

of communication secure, relocating and protecting equipment, if necessary put cool cells over the barn, 

and “if there is a perimeter gate to the facility, close it to ensure that if any animals get loose during the 

hurricane, they are contained within the center area” (Dove, 2020). As for swine weathering the storm, it 

suggests to make sure feeding is plentiful and that “ all animals have a place in each pen that will not 

flood” and in the case of imminent flooding to “move pigs to higher ground as needed” (Dove, 2020).  

 Section 4: Post-hurricane recovery: The guide generally states to document and report all 

necessary losses and damages. 

The overarching limitation of these documents is that suggestions such as building climate 

resiliency into the infrastructure and farm practices is the decision of the integrator not the contract 

farmer. Until the recommendations are directed at the appropriate entity, the integrator, guides such as 

those produced by the USDA Climate Hub have limited impact.  

 

Contract Growers Agency to Prepare and Recover  

 One of the primary takeaways from our desk research suggested that contract farmers, the 

audience of preparation guidelines, are not the suitable audience for disaster management planning 

and implementing resiliency strategies that would have meaningful impacts on farm infrastructure nor the 

lives of farm animals. This perspective was affirmed by nearly every participant in which we spoke to. 

Charles, a Waterkeeper, said it most directly, “I know it sounds odd, but I feel bad for a lot of them, in a 

situation where they can get out. It is not going to be the growers who can make the changes.” Hannah, 

a Waterkeeper, shared the same perspective describing contract growers as “stuck between a rock 

and hard place.” Contract growers in recent years have been discouraged or prohibited to work with 

university researchers or other agencies outside of the integrators network for on-farm improvements. 

Sally, a government worker, explained to us fewer contract growers are making their farms available for 

research or experimental projects. The integrators, when asked, say it is a “biosecurity” issue. However, 

Sally sees this as another way to control and alienate contract growers from making decisions. Charles, 

a Waterkeeper, said something similar. Contract growers would like to incorporate new technologies 



102 

onto their farms, as a few contract farmers have in the state however, “they are scared...grower’s can’t 

afford to take that step to raising their concerns and issues with the way it’s run,” which secures the ability 

of integrators to “hide behind the growers.”  

  Immanuel, a retired contract grower, described the limited actions and support he had received 

over the course of almost 30 years contracting for an integrator: 

We all had generators, but the main thing is to keep the electricity running, or else you have 
some issues with the birds dying. So, we got real creative during that time to just keep the birds 
alive. We did not sleep for days, there was no way we just went by the seam of our pants to 
survive and honestly, to this day there still is no cooperative extension or meaningful service like 
that to help you, guide you through that. Companies would give you a little guidance, but what 
they would do is call me and ask if my generator had enough fuel in it, and they’d call me on 
the 11th hour and 59th minute till, but I had already done that the week before. 
 

Immanuel said over the years he realized it was better to have a “tight knit group of 3-4 farmers if 

something happened,” what he affirmingly called a “lifeline” as he and others could not rely on the 

integrators in the event of disasters like hurricanes. Immanuel explained that after Hurricane Floyd many 

integrators required generators, as written into the producer’s contract. He supported this requirement, 

albeit it was the only measure as per disaster preparation written in his contract with a major poultry 

integrator in the state. He describes the generator as “the best, least used piece of equipment I had, 

because every time it was cut on, I knew it would save a flock of birds, and that was worth the cost of 

the generator itself.” We also heard from Sally, a government worker, that poultry farms have dirt floors, 

not concrete which makes getting a seal from the ground-wall hard. She has seen poultry growers line 

their farms with sandbags, however it remains “so hard to get a seal, water will just push under the 

sandbags.” 

 When speaking to a swine contract producer, he discussed how he had not had a proper 

meeting with his integrator in five years. However, there is an interlocutor called a “serviceman” who is 

resourceful in times of disasters. Justin, the swine contract farmer, stated he had been given a set of 

‘standard operating procedures’ by his integrator that are very basic but outline “a set of rules” he has to 

follow.  

 In trying to understand contract growers' ability to make decisions in preparation or during a 

disaster it seems measures are incredibly limited. From our understanding actions they can take include 

farm maintenance such as clearing branches and ditches, stocking up on feed, cutting off feeders, 
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raising curtains on barns to prevent damage, have back-up generators and fuel. In terms of livestock and 

poultry, we did learn about the limited agency producers can exercise with on-farm movement.  

From our interviews the decision to ‘off-farm evacuate’ animals would be the sole decision of the 

integrator. Louis, a government worker, elaborated on this decision making process:  

I know for a fact that companies made lots of efforts to move birds out of any farms that, well 
especially between Matthew and Florence, came based on the pattern of tracking past and 
predicted passing storm. Any of those farms that had flooded during Matthew or that we're 
close to a stream or in a flood plain that they thought were likely to flood based on that path, 
they did move those birds. As you said, uh, that would mean sometimes that means they were 
gonna process a particular farms birds that week, but they knew the storm was coming and they 
knew that X,Y, Z farm was likely to be much more likely to be flooded. So instead of processing 
the birds from grower on a farm unlikely to flood, they would have that farmer keep his birds a 
few days longer, and they would go ahead and process the one in the potential flood area a 
few days earlier than normal. The birds that were on the farm that they felt were likely to receive 
damage or flooded - they would process earlier. In some cases, that also meant that instead of 
a farm getting ready to get chicks, instead of putting those chicks on the farm where they knew 
could flood, they moved those chicks to a different grower who was also awaiting chicks. So 
that meant that farmer, the other farmer, may have had to get ready a few days quicker than he 
normally would have to put chicks in his farm. But so they worked and did both of those activities 
to prevent putting, placing chicks in farms they knew were likely to be affected or had been 
affected in the past based on the path of the storm. 
 

However, Sally, a government worker, challenges the successful intervention from integrators when she 

said, “ I know they did move some pigs, but probably not that big of an impact, just luck of draw 

because areas that flooded more recently hadn’t done so in the past and a lot of poultry farms that 

flooded this time, built in less than ideal situations. Swine just got lucky.” She also wonders if the livestock 

and poultry that were ‘evacuated’ by the integrator were actually just scheduled pick-ups as she says, “if 

they took credit for something that was going to happen anyway.”  

  One option we did learn about the producers are authorized to make is on-site movement within 

confinement barns. Louis, a government worker, drawing from his experience explained: 

So, the growers would go in and actually move birds to a different house, you know temporarily 
moving birds from one house and spread them out amongst their other four or five houses 
because only one house was actually flooded or only a portion of one house was flooded. That 
bought them enough time to clean that other house out, let the water recede, and then they 
could move the chicks or birds back into that farm once it had been cleaned out, and any litter 
replaced. This would avoid having any loss of the birds. 
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In our interviews we did not hear about contract growers moving livestock or poultry to enclosed areas 

on the farm property nor fairgrounds. These two options do not seem applicable to confinement 

producers as biosecurity would be compromised, the animals do not belong to them, and the scale of 

their farming would not translate into fairgrounds. Clarissa, a government worker, shared her 

perspectives on using fairgrounds as evacuation sites. During both Hurricane Matthew and Florence the 

fairground in her county flooded, stating while it “is a great place to have as a service to the community, 

it is not accessible during the flooding event” thus relying on fairgrounds as evacuation sites are not 

reliable nor does it seem feasible for the scale of confinement farming. Our findings suggest that many of 

the preparation guides fail to consider the distinction between custody and care (contract grower) vs. 

ownership (integrator).  

 

Recovery and Agency  

 Clarissa, a government worker explained from her experience the difference between 

preparation and recovery. She explained that the greatest challenge agriculturalists face is related to 

prediction, “it just changes every time. Every time there's a flooding event or a hurricane event, it just 

depends on the strength of the storm, the path of the storm, how long it lasts, how fast it's going. It's just it 

changes every time. It's really hard to continue to try to prepare if it's different every time.” A recurring 

theme in our research pointed to individuals feeling less and less confident in relying on historical 

patterns to inform preparation such as evacuation. Louis, a government worker shared, “but the location 

and timing and how they affect is so unpredictable, so different over the course of 40 years, you know, 

they just don't take the same path between Matthew and Florence I think we only had two or maybe 

three of the same farms flood between those two storms.” When describing how random a hurricane 

event can be Louis shared a story of a poultry farm that was hit, however by a mini-tornado that 

destroyed half a barn that was situated in the middle of eight others. 

 In our interviews it seems that as the impacts of storms become more challenging to predict, 

more reliance is placed on the “recovery side” as suggested by Clarissa. In the event of an extreme 

weather event there are diverse response resources statewide that can be activated. For example, in the 

case of losing electricity, a farmer can contact their local government worker who can connect with 

resources such as the Department of Agriculture, or Forestry Services who can then use their resources 
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such as a helicopter or high-water vehicle to deliver necessary equipment or feed. This addresses 

immediate recovery, but in our interviews, we also wanted to understand what building resiliency looked 

like at both the individual and collective farm levels. In terms of resiliency built into the immediate 

recovery, Clarissa described county governments being able to do this well, however, individual farmers 

and their farms struggled. She described these challenges to build-in resilience stemming from a 

“financial standpoint.” She explained to us, “we’ve got higher inputs all around, but we’re not getting 

any higher prices for commodities. Everything that’s going out is not getting any more money.” Contract 

farmers in addition are “not getting paid anymore per pig than they were when they first went into 

business in the 1990s. They’ve never had a pay raise, but they’ve got to pay their workers more, they’ve 

got to pay more insurance.” With everything compounded, “farmers really aren’t able to build resilience. 

They don’t have any eggs for income to build back any better.”  

Due to the limited resources available to farmers and contract growers beyond recovery of their 

immediate losses, pro-active on-farm measures, like building an extra dyke or other infrastructure that 

would limit or prevent flooding on their farm are limited based on pre-existing financial hardships 

compounded by fewer post-disaster financial resources made available to them. However, things they 

can do as detailed in many of the preparation guides are to clean out ditches, ensure there is no 

material clogging draining on one's farm, but that too is limited by if the individual has both time and 

access to equipment. As she states, disasters “always end up costing too much money,” in a moment of 

farmers and contract growers “just being able to hang on.”  

As Clarissa emphasized finances being the greatest challenge to contract growers' ability to 

build resilience into their farm management practices post-disaster, others pointed to the integrator-

contract model as also hindering proactive actions. Sophie, a legal representative captured this when 

she said, “I mean, no one on the NGO side or on the community side or on the government side wants 

to blame contract growers who are doing the best they can and who are receiving instruction. And it 

can be very hard to fix liability where it belongs. Yes, it is the corporations that are calling the shots.” It is 

critical to keep this in mind when trying to understand contract farmers' ability to ‘build resilience’ into 

their farm management practices informed by experiences.  

 Unfortunately, we were not able to gain a sense of if and how integrators inform resilience-

promoting measures in farm management practices over time with growers. This is because contracts are 
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nearly impossible to access. In an interview with a government worker, Lawrence, she said how even 

extension agents are not “privy to that information.” This represents a major challenge in understanding 

and intervening in disaster management plans and informing resilience post-disaster. Without access to 

what are called the “standard operating procedures” that include a section on preparing for disasters, 

both knowledge and recommendations are truncated. This is further complicated by contract growers 

over the years have grown more afraid to mobilize themselves, influenced by both mistrust in 

organizations wanting to challenge elements of animal agriculture and from integrators who can end 

their contracts. Patrick, a legal representative, sharing his perspective said “the industry has sort of closed 

ranks and contract growers have been told, especially in the run-up to in wake of some of these 

nuisance cases that all of agriculture's understand and the water keepers are coming for your 

livelihood.” Immanuel, a retired contract grower, concluded threats from both fronts make contract 

growers “very pliable, very scared.”  

  Another complexity to recovery and resiliency is dependent on the type of animal one farms. To 

speak to capacity to recover, in our interviews it became clear that the recovery process is different 

depending on if you are a swine or poultry farmer. This was explained to us by Noah, a farm advocate 

support worker. Noah suggests hog farmers are uniquely positioned to recover from disasters better 

than poultry contract growers based on two mechanisms: their pay structure and the moratorium. Unlike 

poultry farmers, swine producers are paid guaranteed basic pay plus a bonus for feed conversion. 

Whereas, poultry producers are paid on a tournament system that compensates growers based on their 

performance, that is judged based on other poultry contract growers’ performance in the region. 

Significant for this report, in the event this translates to significant loss of income. Compounding the ability 

to recover, the moratorium program on hog lagoons fixes what inventories are possible on the pre-

existing farms, whereas poultry producers are “viewed as disposable,” Noah remarks. This does not 

mean swine producers have much more power; however, they experience the recovery process 

differently, with the potential for more financial stability, with the added benefit of being viewed as less 

disposable.  

 

The importance of the USDA courses 
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 In our research interviews we wanted to better understand the role of educational resources 

offered by FEMAs Emergency Management Institute. As discussed in the report, there are three courses 

that explicitly relate to animals in disasters: IS-10 a. Animals in Disasters: Awareness and Preparedness; 

IS-11. a. Animals in Disasters: Community Planning; and IS-111a. Livestock in Disasters. From 

conversations with contract farmers and government workers, we are given the impression that the 

detailed USDA disaster courses are more relevant to support workers rather than contract growers and 

farmers. As Clarissa responded when asked about who enrolls in FEMA courses, “it’s really more 

popular among government workers and emergency service personnel.” She explained that “the skill 

set” covered in those courses is critical to the work government workers and other support staff need 

when helping agriculturalists. Immanuel, a retired contract grower, when asked about the relevance of 

the courses disclosed, “until you just said that, I was not even aware it was done. There was no one 

encouraging, not saying it did not happen, cause you just read it, but it did not trickle down to me.” 

Other contract growers we spoke to had a similar response—they weren’t aware this work was being 

done or that these resources were available.  
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F: Total Animal Loss Claims and Agricultural Disaster Program  

What were the total animal losses claimed by producers under the Hurricane Florence Agricultural 

Disaster Program of 2018? What can be determined about the program, including where the funds 

have been directed, how many farms received funds, and what the funds have been used for, to date? 

 

Summary of Findings from Desk Research 

What are the total animal losses claimed by producers under the Hurricane Florence Agricultural 

Disaster Program of 2018? 

  The Hurricane Florence Disaster Recovery Act was passed by the North Carolina General 

Assembly on October 2, 2018, that established a Hurricane Florence Disaster Recovery Fund. There 

were several bills and reports put forward to tabulate and or allocate the necessary funding. These 

include preliminary reports by Governor Roy Cooper (2018, October 10); Senate Bill 3, (2018, 

October 16); Senate Bill 823 (2018, November 11); Senate Bill 429 (2019, September 18). One of 

the initial challenges to tracing the assistance relates to the Hurricane Florence Disaster Recovery Fund 

including several disasters such as remaining challenges still facing residents and farmers from Hurricane 

Matthew to Hurricane Dorian as well as winter storms and a tornado. There were 7 states of 

emergency declared in 2018 alone (NCEM, 2018):  

1. January 3-12 Winter Storm 

2. January 16-February 6 Winter Storm  

3. April 20-June 26 Guilford/Rockingham Tornado 

4. May 30-June 28 Western NC Flooding/Tropical Storm Alberto: USDA and SBA activated 

disaster relief, but the federal declaration was denied 

5. September 7-end of year Hurricane Florence: Federal disaster declaration 52 counties 

6. October 10-November 7 Hurricane Michael: Federal declaration granted on Jan. 31, 

provide public assistance for 21 counties 

7. December 7-20 Winter Storm  

 

Governor Roy Cooper’s office published a preliminary report on economic losses following Hurricane 

Florence on October 10, 2018. The preliminary economic impact estimated $1.3 billion in direct impact 
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and $1.0 billion in indirect/induced damages for a total of 2.4 billion in economic losses to the 

agricultural sector (Cooper, 2018, 24). Of the estimated impact it was reported $1 billion losses to 

crop and livestock commodities, $9.7 million due to associations costs, $20 million in emergency 

livestock disposal, $117.6 million due to agricultural infrastructure and equipment loses $13.5 million 

due to commercial fishing, $49.4 million due to forestry, and $57.5 million towards stream restoration 

and removal (Cooper, 2018, 24). 

         The $1 billion losses to crop and livestock can be further broken down into commodity type. For 

this report, we will examine commodified farm animals. The pig industry faced $0.7million in direct 

losses followed by $0.6 million in indirect losses. The poultry industry reported a staggering $20.1 

million loss with an equal amount of indirect losses at $20.3 million. The mortality rates were calculated 

by DACS Veterinary Division that factored in industry and commodity groups economic value per 

individual animal. Indirect and induced impacts were determined using a 2015 economic modeling 

software that considered the economic impacts on business and household future spending (Cooper, 

2018, 25-26). 

         The emergency livestock disposal fund took shape in the Mortality Management Plan and was 

estimated at $20 million based on contractors estimate. The funding would cover carbon material, 

transportation, and carcass disposal. According to Stayer, the program managed to cost between $11-

13 million for composting over 4 million chickens and turkeys (Stayer, 2018). In Senate Bill 429 it states: 

$17 million was received by the NCDA&CS for composting programs used following Hurricane 

Florence. It continues to state the funds will be reverted and re-allocated to the Fund 2019-2020 

(Senate Bill 429). Senate Bill 429 also states $2 million was allocated for the NCDA&CS: 50% for the 

“purchase of initial attack bulldozers and tractor plow units for emergency response” and 50% for 

stream debris removal (Senate Bill 429, 4). 

         The bill also extends DACS Farmer Assistance (Section 3.3). This covers individuals who 

experienced agricultural losses from excessive rain and flooding between May 15, 2018-December 

31, 2018, and whose farm was located in a Secretarial Disaster Declaration. This section is activated 

once the act becomes law. NACS accepted applications “for no more than 1-10 consecutive business 

days.” This section expires the day all applications have been validated. 
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         Agricultural buildings and equipment were estimated to be $61.8 million in damages to 

structures and their contents such as equipment. The estimate was obtained by considering historical 

experiences of past storms, farm, and industry reports, and historical production costs (Cooper, 2018, 

26). The DEM estimated upwards of 1,300 structures including farm and commercial fishing buildings 

incurred water damage while 4,100 facilities experienced wind damage (Cooper, 2018, 27). In 

particular agricultural infrastructure was estimated at $46.7 million. On top of the estimate 6 individual 

aspects were analyzed (Cooper, 2018, 27-28): 

  1. Non-field farm road repair was estimated at $1 million in damage. 

2. Agricultural pond repair estimated at $5 million. 

3. Best management practice repair and renovation marked as $2 million. 

4. Hay loss was estimated at $3 million to recover from hay that was compromised. 

5. Pasture renovation, emergency waste management, and lagoon repair was estimated at 

$3.2 million. 

6. Swine lagoons damage that was self-reported suggests damages of an estimated $44-440 

thousand. 

The report proposed potential sources for unmet impacts pointing to federal sources. During Hurricane 

Floyd, two-thirds of crop and livestock losses were covered by federal assistance (Cooper, 2018, 32). 

The reliance on federal funding is in part because of the lack of insurance and previous experiences. 

The report states that most agricultural structures remain uninsured for flooding, without explaining the 

underlying politics surrounding insurance in coastal North Carolina (Cooper, 2018, 32). 

The report included state recommendations for unmet impact categorized as “rebuilding” at the 

sum of $235 million. The largest portion of this fund was for the ‘NC Farmer Recovery Reinvestment 

Program’ noted as $200 million. This fund in particular aroused some discussion as it is an incentivizing 

program by the NCDA&CS to retain farmers post-Florence (Cooper, 2018, 33). The funding is 

complementary to pre-existing programs that provide financial assistance to lost crops and livestock, hay 

relief, pasture, lagoon management, and other related damages to agriculture (Cooper, 2018, 32). The 

report was published on October 10, 2018 however, Troxler pushed the funding to be increased by 

$50 million in the following days. There were tense conversations regarding this program as it remained 

unclear its intentions beyond helping the “underinsured and uninsured” farmers in disaster declared 
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areas (Sorg, 2018, October, 9). Troxler responded to criticism over the program by declaring a lack of 

trust in federal funds “helping North Carolina farmers in a timely fashion” (Sorg, 2018, October, 9). 

The NC Farmer Resiliency Fund was proposed at $75 million which would be invested into the pre-

existing Swine Buyout Program. However, the original program was proposed to expand to include 

operations in the 500-year flood plain and to relocate operations outside of the operation, diluting the 

original mandate of closing lagoons and transitioning farmers into different production on their land 

(Cooper, 2018, 33). 

         Following this report, the Hurricane Florence Agricultural Disaster Program of 2018, authorized 

under Bill 3 Hurricane Florence Disaster Recovery Act 2018, was voted in by the general assembly on 

October 16, 2018. This program is a one-time assistance program for agricultural producers that 

experienced damages following Hurricane Florence and Tropical Storm Michael. On December 4th, 

the program was assigned $240 million to provide direct assistance to farmers. The funding is provided 

by NCDA&CS, USDA-FSA, and N.C. Cooperative Extension.  

The legislation was introduced to respond to the unprecedented economic loss from Hurricane 

Florence. According to the Bill, North Carolina has over 50,000 farmers spanning 8 million acres 

generating 87 billion dollars annually making it the state’s main economic sector (Senate Bill 3). Thus, 

the state “has a significant public interest to prevent the economic collapse of many of the State's farms, 

which could cause a severe disruption in the State's economy and food supply chain” (Senate Bill 3). 

The bill outlines a two-prong financial plan for those impacted by the storm. The first financial assistance 

program is from the Farm Service Agency (USDA-FSA). The second financial assistance program is 

available to producers who do not qualify for the FSA program. 

         The Hurricane Florence Disaster Fund is established by NCDA&CS. The fund is financially 

supported by the general assembly re-assigning state funds to the program as well as from contributions 

from public and private sources.  To be eligible for financial assistance as detailed in Senate Bill 3 

Section 5.11 (f-g): 

1. To be eligible for financial assistance for losses of livestock or poultry, a person must first 

qualify for and receive payment through the USDA Livestock Indemnity Program and be a 

participant in a livestock or poultry indemnity program administered by the USDA Farm 

Service Agency. 
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2. A person seeking financial assistance for losses of livestock or poultry shall submit 

documentation of loss and indemnity received from the USDA Livestock Indemnity Program, 

along with any other documentation deemed appropriate by the Department, to the 

Department on or before December 10, 2018. The Department may extend this deadline to 

March 1, 2019, upon a written request by the person received on or before December 10, 

2018, and upon approval by the Department. A person receiving assistance under this 

program must provide a signed affidavit, under penalty of perjury, certifying that each fact of 

the loss presented by the person is accurate. 

According to the bill, NCDA&CS will administer financial assistance based on 12.5 percent of total loss 

reported to the USDA-FSA Livestock Indemnity Program. Additionally, the payments will be made to the 

person who filed Form 578 or the person who received payment from the USDA-FSA LIP program. The 

funds received from this program are to be exclusively used for agricultural production expenses and 

recovery of losses. The legislation states the department will “develop guidelines and procedures to 

ensure that funds are expended for the purposes allowed” (Section 11. (j).) Funding assistance such as 

this includes a condition enabling the industry to rebuild and operate in environments laden with risk 

(Stoddard, 2015).  

 

What can be determined about the program, including where the funds have been directed, how many 

farms received funds, and what the funds have been used for, to date? 

         What we can determine is that funds according to the Bill are to sustain agricultural production 

while recovering from production losses and expenses. Bill 3 states, “The Department shall develop 

guidelines and procedures to ensure that funds are expended for the purposes allowed by this section 

and may require any documentation it determines necessary to verify the appropriate use of financial 

assistance awards including receipt” (Senate Bill 3, Section 5.11 (j)). According to Commissioner Steve 

Troxler, over 7,000 applications were submitted in total for disaster assistance (Overton, 2019). As of 

January 30th, 2019, the first 1000 cheques were distributed totaling over $15.2 million in payments. The 

cheques would be sent Fridays and Wednesdays until the fund was emptied (Overton 2019; NC 

Soybean Producers Association, 2019). According to Kaplan from ABC11 news as of September 16, 

2019, $171.2 million was paid to 7,485 applicants from the Agriculture Disaster Assistance Program.   
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         It is impossible to track the funding for individual producers as there is no available database 

that connects funding to individual producers. Since only those who have experienced livestock losses 

are eligible, we know that only swine integrators would qualify, not contract growers. It is unclear 

whether poultry growers are liable for losses under their contracts. What we know is that financial 

assistance comes with conditions and recipients are subject to being audited. 

         One of the most pressing concerns in our research is related to how funding is distributed. Scott 

Marlow articulated this concern in 2008 stating, “the rising importance of production contracts creates a 

unique set of challenges for producers in managing the risk of natural disasters, and for policymakers 

developing disaster assistance programs for them.” In the event of a disaster, Marlow in his report 

discusses losses and challenges specific to contract farmers. One of the primary concerns is that contract 

farmers do not own the animals when they are alive, nor the feed which is supplied by the integrators. 

Rather, the farmer’s primary responsibilities are providing the infrastructure including facilities and 

equipment. According to Under Contract: Farmers and the Fine Print, a documentary produced by RAFI-

USA (Cappellazzi & Lee, 2017), contract farmers producing chicken and turkey are estimated to have 

an initial debt of $1.2 million to build four facilities. This initial financial risk is exacerbated by upgrades 

requested by the industry that if not adhered to can result in the termination of the contract and or 

integrators skipping shipments of animals (Cappellazzi & Lee, 2017). Christopher Leonard, author of 

The Meat Racket was motivated by the question of why integrators do not own the physical farm as 

quoted in Under Contract. Leonard had an opportunity to interview the CEO of Tyson who replied to 

this burning question that Tyson wanted to support the “entrepreneurial farmer” (Cappellazzi & Lee, 

2017). The response did not satisfy Leonard who quipped it had more to do with how the farm itself is 

the least profitable. Thus, the contract allows integrators to maintain control over the facility via upgrades 

and providing the animal inventory. Although discussing poultry farmers, the same can be said about pig 

producers in North Carolina. As of 2018, Smithfield Food Inc., contracted approximately 1,200 through 

its subsidiary of Murphy-Brown LLC.  whilst operating 203 company-owned farms (Bethea, 2018; 

Smithfield Foods Inc., 2020). This means over 1,400 farms out of 2,200 are operating under Smithfield 

Food Inc. There are no conclusive numbers of how many pig farms are contracted in North Carolina but 

from this, we can estimate that over half of the pig producers were operating under contract production 

agreements during Hurricane Florence with Smithfield Food Inc.  
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         This has a significant impact on understanding how disaster relief funds are distributed.  The 

primary challenges faced by contract farmers according to Scott Marlow include losses to investment 

into the animals under contract, losses to infrastructure and equipment, post-disaster cleanup and 

disposal of mortality, long-term environmental harms to the land and waterways, and loss of industry 

infrastructure (Marlow, 2008, 1-3). 

         A recurring question that we had during the desk research is how involved are integrators 

before the storm and following? Considering the integrators own the majority of farm animals in North 

Carolina, and they maintain such controlled care regimes for the animals such as antibiotics, feed, and 

veterinarian care; how did this system of farming restrict or enable certain efforts? 

         In the same report, Marlow offers his perspective on how federal disaster assistance resources 

fail to meet the needs of contract farmers. The LIP and LAP programs are ad hoc programs meaning 

funding is allocated for each disaster and can take up to several years for assistance to be in the hands 

of producers as exemplified by Hurricane Katrina and Rita (Marlow, 2018, 5). Certain programs 

require ownership such as crop insurance however programs such as ECP and LIP have been amended 

to include compensation for contract producers. During Hurricane Florence the available disaster relief 

assistance was available: 

1. Emergency Conservation Program (ECP): “provides funding and technical assistance to 

farmers and ranchers to rehabilitate farmland damaged by natural disasters and to 

implement emergency water conservation measures in periods of severe drought” (FSA, 

2017b). The FSA county committee assesses land eligibility based on on-site inspections. 

The funding is limited to $200,000 per person. The program is cost-share payment (75% 

federal, 25% state and other). According to an ECP (FSA, 2018a) payment sheet dated 

January 1st-31st under the disaster-type “hurricane”, it states North Carolina received 

$1,097,395, for “flood” $60,138, and for “high winds” $16,754. The factsheet does not 

clarify what if these were payments for Hurricane Florence or ongoing payments. 

2. Emergency Assistance for Livestock, Honeybees, and Farm-Raised Fish Programs (ELAP): 

“provides payments to eligible producers of livestock, honeybees, and farm-raised fish to 

help compensate for losses due to disease, adverse weather or other conditions, such as 

blizzards, and wildfires.” To be eligible the losses are to be owned. In 2018, The Bipartisan 
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Budget Act of 2018 (known as the ‘The Agriculture Improvement Act of 2018/ 2018 Farm 

Bill’) was amended to remove the $20 million funding cap. Funding cannot exceed 

$125,000 from combined ELAP & LFP (FSA, 2018b). 

3. Emergency Loan Program: “provides EM loans to help producers recover from production 

and physical losses due to drought, flooding, and other natural disasters or quarantine” (ELP 

Factsheet, 2017). This funding may be used for restoring land and infrastructure, replacing 

property, and essential family expenses. To be eligible the land must be owned in a 

federally declared area. The recipient must have an acceptable credit history and provide 

collateral to secure the loan. $500,000 is the maximum. 

4. Livestock Indemnity Program (LIP): “provides benefits to livestock owners and some contract 

growers for livestock deaths above normal mortality that are the direct result of an eligible 

adverse weather event. LIP covers attacks by animals reintroduced into the wild by the 

federal government or protected by federal law” (FSA, 2018c). The 2018 Agriculture 

Improvement Act enabled LIP to provide benefits to livestock owners and contract growers 

for excessive mortality loss from conditions including those weather-related. Payments for 

contract farmers are based on 75% of the average income lost subject to be reduced by 

compensation provided by the owner. For livestock owners, the payment plan is based on 

75% of the market value based on USDA’s Secretary of Agriculture. Important to note is that 

only contract farmers for pig and poultry are eligible. As of 2017, there is no cap for how 

much an owner or contract farmer can receive under the program, but it is guaranteed that 

the owner will receive more than the contract farmer. The following chart is adapted from 

Livestock Indemnity Rates for Eligible Livestock (FSA, 2018c): 
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Kind Type Weight Range Payment Rate Per 

Head (OWNER) 

Payment Rate Per Head 

(CONTRACT FARMER) 

Chicken Broilers, Pullets 4.26 to 6.25 pounds $2.70 $0.30 

Chicks   $0.27 $0.27 

Layers   $3.38 $0.20 

Pullets, Cornish 

Hens 

Less than 4.26 pounds $1.84 $0.20 

Roasters Super 6.26 to 7.75 pounds $3.44 $0.38 

Roasters/Parts 7.76 pounds or more $4.52 $0.50 

Ducks Ducks   $4.39 $0.48 

Ducklings   $0.70 $0.48 

Geese Goose   $24.09 $2.65 

Gosling   $5.06 $2.65 

Swine Feeder Pig Less than 50 pounds $41.97 $4.77 

Lightweight, 

Barrows, Gilts 

50 to 150 pounds $65.14 $9.78 

Sows, Boards, 

Barrows, Gilts 

151 to 450 pounds $88.30 $13.26 

Boars, Sows 450 pounds or more $188.14 $77.32 

Turkey Poults   $1.25 $0.14 

Toms, Fryers, 

Roasters 

  $14.72 $1.62 

*Chart adapted from Livestock Indemnity Rates for Eligible Livestock. Source: FSA, 2018c. 



117 

 

The Rural Advancement Foundation International-USA following Florence had a Farm Aid fund marked 

at $25,000 to assist with emergency household grants and help farmers apply for disaster assistance. 

The 2018 annual report stated RAFI assisted 65 farmers following Florence taking a “case-

management” approach since recovery can last 2-3 years following the initial event.  

 

Questions Remaining from the Desk Research that were Pursued through Interviews 

1. Early estimates for the Mortality Management Program was earmarked at $20 million. 

According to Sanderson Farm corporate vet. Stayer, the program cost below estimates at $11-

13m for poultry disposal. However, Senate Bill 429 states $17m was reimbursed. Did pig 

producers access this disaster relief for the disposal of 5,500 pigs? 

2. According to Cooper (2018), only ⅔ of crop and livestock losses were covered by federal 

funding. What about Hurricane Florence?  

3. LIP states contract growers will receive 75% of average income loss sustained. The amount will 

be reduced according to how much the owner compensates the contractor. What can we find 

out about farmers receiving payment from integrators for loss of income? It sounds contradictory. 

4. According to Senate Bill 429, the NCDA&CS was re-allocated $2 million 50% for the purchase 

of attack bulldozers and tractor plows for emergency response. Why?  

5. NC Farmer Recovery Reinvestment Program: What happened to this program? Was it 

renamed? Did it receive $200-250 million?  

6. During Hurricane Florence, funding for Hurricane Matthew remained pending or not addressed. 

Our research suggests this was the motivation behind forming the Hurricane Florence 

Agricultural Disaster Fund. During Hurricane Matthew North Carolina was referred to as a 

“Slow Spender State”. Was this the motivating factor behind the fund?  

 

Summary of Findings from Interviews 

How to Build Back Better   

  Recuperating losses following a major disaster like a hurricane can take years. In 2020, there 

are still federal assistance grants being approved for both Hurricane Matthew and Florence. Since 
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Florence, over $2 billion has been distributed to survivors and communities to help in recovery. 

Governor Roy Cooper is quoted as saying, “I am proud that North Carolina was the first state in the 

country to have our action plan approved to access additional federal funds following Florence, and am 

committed to rebuilding smarter and stronger to ensure that our communities are as resilient as our 

people.” A part of this approved budget comes in a $21.6 million FEMA fund, the Hazard Mitigation 

Grant Program that focuses on helping communities identify and reduce risks from disasters. Upon 

reviewing these briefings animal agriculture is not outlined as a critical infrastructure. This may relate to 

the fact that the industry is self-regulatory.  

 During our research interviews, we asked participants questions related to how animal 

agriculturalists can build back better, and what regulatory and financial challenges stand in their way. 

One of the main themes that came out in our interviews is that contract growers are not able to 

necessarily build back better, as building back is both regulated as per integrator standards and limited 

by what pre-existing challenges they are facing. A retired poultry farmer, Immanuel, when asked about a 

resilient recovery plan for contract growers said, “it’s just a joke, we clean the mess up and start back up 

over again, and we don’t fix anything.” Like animal welfare in disasters, building back better is the 

authority of integrators. Sophie, a legal representative, shared her perspective: 

My guess would be that it's expensive. And that's probably the hurdle. I think that people don't 
have a ton of money to experiment with new solutions. Contract growers, I should say. And 
without knowing more about the individual contracts that growers have with integrators, I would 
suspect that there's, you know, that there may well be some limits to how creative they feel they 
can be. Um, you know, it would be my hope that integrators or whoever decides that they 
should support those changes or be compelled by the state or someone else to support those 
changes. I mean, ultimately, they are the ones who are really reaping the profits of this method 
of production. And I think they're the ones who should bear the cost. 

 

The capacity of contract growers to respond and recover with resiliency from a disaster is rendered null 

the day the “contract is signed,” according to Noah, a farm advocate.  

When speaking with farm advocate Noah about non-state post-hurricane disasters, he 

described how important it is to take a case approach versus offering one-time assistance. He 

explained, “the reason that we worked with them over a long term period is because of the loss of one 

singular flock or an individual crop like your fall soybean crop or something like that... can take 2-3 

years to recover from.” An event like a disaster can exacerbate their pre-existing financial precarity, 
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“they don't have much savings because they’re already leveraged so much as far as debt can go.” 

Noah shared with us a personal experience supporting poultry contract growers before and after 

Florence. He said the first step is to make sure contract growers have knowledge about disaster 

programs so that they will be “well-positioned to apply for them if they should need to.” Noah said most 

contract growers he works with know about USDA disaster programs, but are less informed about 

SNAP benefits, unemployment insurance. During Florence, Noah worked on a hotline that received 

more calls than ever following a disaster. Most calls included asking for information about how to apply 

to programs. In some instances, Noah was able to conduct a lot of the time-intensive phone calls. He 

said, “maybe they don't have time to sit on the phone for 45-minutes waiting on hold, and you know, I’m 

able to do this because I could sit on hold while still typing a report.”  

In speaking to the benefits of the case-approach, he explained that sometimes when contract 

growers contact his organization, they can be seeking support outside of finances. For example, he 

described an incident following a hurricane where he was able to support a grower’s mental health and 

marriage. The couple may not be farming anymore, “but they’re still married and doing a much more 

valuable type of work.”  

  In recent PBS coverage on climate change and North Carolina, Gina Marasco, a second-

generation hog farmer in North Carolina, Pender county, described her experience with Florence 

(Sreenivasan, Weber, & Kargbo, 2020). When Florence hit, she had 7,500 pigs under her care. In the 

interview, she states how she had to take a canoe three-days after Florence landed to inspect the farm. 

She describes seeing the animals “alive, which was a beautiful thing. But we couldn’t even turn off the 

power. So we’re just like ‘please let everything be okay,’ because there was nothing we could do.” The 

next area on her farm she inspected was the lagoon, which overtopped, but like Troxler is quoted as 

saying, she too said the “dilution was enough to keep it from being a toxic situation.” Although the 

interview generates more questions than answers, Marasco explains that, even though she did not get 

accepted into the floodplain program, she decided to stop hog farming and transition. Her decision was 

informed by the environmental footprint of her hog farm and as she describes, “we can't afford to, just to 

be very honest with you, we just couldn't afford the rebuilding process” (Sreenivasan, Weber, & 

Kargbo, 2020). Reflecting on her experience with Florence, she says “sometimes you just have to 

realize you just can't fight it. Your sail is not big enough to get through that storm. So we just felt like it 
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was time to do something new” (Sreenivasan, Weber, & Kargbo, 2020). This is demonstrative of what 

most farmers face in the aftermath of a hurricane event revealing how difficult it can be just to pool 

together resources to ‘build back’.  

 We were unable to speak to any contract growers that applied, or were successful in applying, 

to the Hurricane Florence Agricultural Disaster Program, or find out more specific details on how this 

program functions. 
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G: Interagency Coordination and Legal Frameworks  

How did the inter-agency coordination before and following the event work? How are the legal 

frameworks functioning on the ground during an actual emergency? How has NC in particular lobbied 

or shaped the Federal response to disasters? In terms of frequency, has NC benefited more than others 

from the Federal response? Does every hurricane activate the Stafford Act?   

 

Summary of Findings from Desk Research 

How did the inter-agency coordination work before and following the event? 

  Hurricane Florence triggered a State Emergency, through the State Emergency Management 

Office (EM). On September 10th, Phase II was initiated, and two-days later Phase I was triggered, and 

Gov. Roy Cooper, under the Stafford Act, appealed for federal assistance. The Stafford Act allows the 

Governor to ask the President for federal assistance (FEMA), and to declare a Major Disaster 

Declaration that activates the National Response Framework. FEMA is responsible for administering the 

Stafford Act, which coordinates the National Response Framework. 

  The federal response was approved, initiating a coordinated response between local, State, 

and Federal actions via the National Response Framework (3rd edition 2016), initiating the National 

Incident Management System (NIMS). It is important to note, that only 34/100 North Carolina counties 

were declared eligible areas under the FEMA protocols, allowing these counties only to access Federal 

funding. Areas that were not included in the 34 still received relief assistance from FEMA but did not 

have access to the various disaster assistance programs.  

The Hurricane Florence Agricultural Disaster Program of 2018, (Senate Bill 3, Oct. 16, 2018), 

outlines effective financial assistance through USDA-Farm Service Agency (FSA) and financial assistance 

for those who do not participate in the FSA program. It also establishes the Hurricane Florence Disaster 

Fund held by the NCDA&CS. This is discussed in Section F.  

In terms of how the interagency coordination on the ground worked versus how it was supposed to 

work, we believe we will gain more insight into this via interviews. However, we were able to access a 

conference call that was recorded by the National Alliance of State Animal and Agricultural Emergency 

Programs (NASAAEP), we know the following: 
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1. Anna Allen was the state vet at the time. She elaborates on how many conference calls took 

place a week before landfall. Call members included industry agents, farmers, and associations 

who were given predictive maps. 

2. Dick Green ASPC’s responder rescued 267 animals, 62 responders who in total put in 4000 

hours. 

3. Josh Cary, NARSC/American Humane Rescue discussed how agencies individually monitor 

and prepare for the “Request” from state partners. 

4. Eric Thompson Director of Disaster Response Code 3 Associates stationed in Pender and 

Duplin. He states that the greatest challenge of those counties was a lack of communication and 

a lack of coherence. It was not until 48 hours after the storm ceased for counties to “Activate” 

groups by making a request. He stressed the “unrestricted response/chaos” within these 

counties as numerous groups were “self-deployed” that was getting in the way of rescue efforts. 

He saw animal control intercepting rogue teams. 

5. Wanda Merling, Deputy Director Operations Animal Cruelty, Rescue and Response Team 

(HSU). 

6. Denise Bash, Rescue Bank Program of GreaterGood.org. The team was on the ground with the 

Elanco vaccine. 

7. Animal Rescue Program’s Disaster Response Manager International Fund for Animal Welfare 

(IFAW) that was invited by Code 3. 

 

Agencies that Foster Inter-agency Coordination, and Examples of Coordination 

  The Post-Katrina Emergency Management Reform Act of 2006 introduces modifications to 

FEMA to lead as the coordination of and supports the nation in a risk-based, comprehensive 

management system of preparedness, protection, mitigation, response, and recovery.  

  North Carolina is made up of 100 counties that individually have Emergency Operations Plans 

(EOP). Local Emergency Management Agency (LEMA) has the Local Emergency Planning Committees 

(LEPC) that are responsible for drafting community Emergency Operations Plans (EOP); facilitating 

educational resources from FEMA and organizing trial exercises. The local government level is the most 

important at which to integrate emergency management plans because local governments serve as the 
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link between local concerns and the State and Federal agencies in the emergency management 

network. For example, during an Emergency Declaration: LEMA’s are ‘replaced/complimented’ by 

temporary local USDA-FSA Agency/Disaster Recovery Centers (DRCs).  

  North Carolina Emergency Management (EM) “works to enhance the state’s resiliency by 

actively collaborating, communicating, and coordinating to prevent, mitigate, respond, and recover from 

disasters” (NCEM 2018). NCEM administers state and federal grants, serving as the fiduciary agent for 

all federal funds. They manage multi-agency disaster responses; oversee all hazards and threat risk 

management; maintain flood maps; and maintain the State Emergency Operations Center in Raleigh, 

which serves as the command during a disaster. NCEM is nationally accredited under the Emergency 

Management Accreditation Program. They are predominantly funded by the Federal government ($22 

million); State government ($3 million); and Receipts ($9 million), as of the 2018 review. 

  The State Emergency Operations Center (SEOC) activates the State Emergency Response 

Team that includes State Animal Response Teams, North Carolina Department of Transportation, and 

Emergency management agency, a state or local governmental agency charged with coordination of 

all emergency management activities for its jurisdiction. Executive Order No. 62 allocates DoT as 

responsible for debris-removal coordinated with FEMA. In 2018 for the nation’s first time, FEMA 

established an integration team in North Carolina. This means that four FEMA staff are permanently 

working at the North Carolina Emergency Management office (NCEM 2018, 23). This will “build local 

relationships and provide technical and training assistance on FEMA’s programs and continuous on-site 

support to the state” (NCEM, 2018, 23).  

  The SEOC also administers Executive Orders. Executive Order No. 51, issued September 7, 

2018, states that a Declaration of a State of Emergency, as according to Section 2 of the 1997 North 

Carolina Emergency Management Act, orders all state and local government entities and agencies to 

cooperate in the implementation of the provisions of this declaration and the provisions of the North 

Carolina Emergency Operations Plan, or “the Plan”. Section 3 states that the Secretary of the NCD 

Public Safety, Erik. A. Hooks in the case of Florence, has all the power and authority to implement the 

Plan and deploy the State Emergency Response Team. Executive Order No. 52, issued on September 

7, 2018, calls for a temporary suspension of motor vehicle regulations to ensure the restoration of utility 

services and transporting essentials. This makes motor vehicles exempt from certain size and weight 
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registration requirements, including suspending maximum hours of service for drivers and waives the cap 

of maximum hours of service and restrictions for trucks to carry crops and livestock.  

  State Animal and Agricultural Response Team (SART) is an interagency organization dedicated 

to preparing, planning, and responding, and recovering during animal emergencies in the US. Teams 

are organized through the Incident Command System. SART is a public-private partnership, joining 

government agencies with private concerns around the common goal of addressing animal issues during 

disasters. SART programs train participants to facilitate a safe, environmentally sound, and efficient 

response to animal emergencies on the local, county, state, and federal levels. The teams are organized 

under the auspices of state and local emergency management utilizing the principles of the Incident 

Command System (ICS). 

  SART was founded in North Carolina after Hurricane Floyd, during which more than 3 million 

domestic and farm animals were lost. Many could have been saved by a coordinated emergency 

response plan. SART is based on the principles of the Incident Command System developed by the 

Federal Emergency Management Agency (FEMA) and involves a coordinated effort of over 30 

government and animal organizations. Using ICS as a set of core principles, SART develops units of 

addressing all aspects of disaster response.  

  SART responsibilities include: 1) Establish a command system; 2) identify resources; 3) establish 

educational programs; 4) develop plans for different hazards; 5) identify existing state plans; and, 6) 

incorporate them into SART. To be a volunteer, you will have to complete SART training and ICS 700, 

ICS 100, HazMat Awareness, and SART 101. SART documentation has some language targeted at 

agribusiness and farmers, including to be aware of assets and liabilities, consider pooling together 

resources with neighboring farmers, contact your local CART, uniquely identify your animals, and move 

store feed to higher grounds. 

  NC SART has over 30 partner organizations, but none of these partners (as far as we can tell) 

are animal welfare organizations that care for and advocate for livestock. Partners include: 

1. Industry: Farm Bureau of NC; NC Cattlemen's Association; NC AgriBusiness; NCPC; NCPC; 

NC Horse Council   

2. Animal: Companion Animal Recovery; American Kennel Club; Wake Canine Search and 

Rescue; Rescue, Extrication, Delivery Specialists; International Fund for Animal Welfare; NC 
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Zoological Park; Never Lost Pet ID tags; United State Equine Rescue League; Fort Dodge 

Animal Health; Veterinary Medical Assistance Teams; Fort Dodge Animal Health; AVMA; United 

Animal Nations (Actually RedRover); NC Animal/Rabies Control Association; Southern Pines 

Equine Associations; American Veterinary Medical Foundation 

3. Government: NCDA&CS; NCEM; NCDEQ; NC National Guard; NCPH; USDA Vet. Services 

4. Universities, Extension, and others: UNC School of Public Health; NC State Vet School; 

Southern Coastal Agromedicine Center; NC Cooperative Extension; NC Agromedicine Institute; 

Index Laboratories; WUNC-TV 

 

CART, or County Animal Response Teams, are considered the primary contacts and responders to 

animal-related emergency disasters. For example, Duplin County CART involves the collaboration of 

Duplin County Cooperative Extension, DPEM, DCHD/Animal Control, Duplin County Soil and Water, 

and integrated livestock/poultry companies (Duplin County, n.d.). The integrated livestock/poultry 

companies provide personnel, equipment, and support in locating and moving displaced animals. They 

provide sites, equipment, and support for mortality disposal.  

  Duplin County has no livestock show facility, such as the Sampson County Livestock Arena, 

which can serve as a space to hold livestock who need to be evacuated. According to Duplin CART, 

livestock should be evacuated whenever possible. When looking for evaluation sites, the evacuation 

sites should have or be able to readily obtain food, water, veterinary care, handling equipment, and 

facilities. If evacuation is not possible, a decision must be made whether to move large animals to 

available shelter or turn them outside. This decision should be determined based on the type of disaster 

and the soundness and location of the shelter. All animals should have some form of identification that 

will help facilitate their return. 

 

How are the legal frameworks functioning on the ground during an actual emergency? 

North Carolina Emergency Management Act, 1997 establishes the purpose of setting “the 

authority and responsibility of the Governor, State agencies, and local governments in prevention of, 

preparation for, response to, and recovery from natural or human-made emergencies or hostile military 

or paramilitary action.” Agricultural emergency as “an emergency, as defined in G.S. 166A-19.3, that 
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results in exposure of or damage to pre- or post-harvest of plants, livestock, feed, water resources, or 

infrastructure which adversely affects one or more members of the agricultural community and the 

economic viability of the agriculture industry within the State.” Article 166A-19.77A makes NCDA&CS 

delegates the “emergency response agency” for the agricultural sector. They deploy Agricultural 

Emergency Response Teams “to respond to agriculture-related incidents,” receive any applicable state 

or federal funding, and train other state and local agencies in agricultural emergency response (North 

Carolina Emergency Management Act, 1977).  

 FEMA is the agency that promotes disaster mitigation and readiness and coordinates response 

and recovery following the declaration of a major disaster. FEMA’s work includes mitigation, 

preparedness, response, and recovery. It provides training programs, research information on the latest 

mitigation measures, coordination of State plans, financial assistance, National Flood Insurance 

Program, and education courses through the National Emergency Training Center. 

1. FEMA’s primary responsibility is enacting the Stafford Act, allowing the state emergency to be 

declared a Federal Disaster that triggers access to federal services and funds.  

i. Installed the Joint Field Office in Raleigh where the NCDMO is and 23 Disaster 

Recovery Centers (DRCs) (Rheem 2019). 

ii. Emergency Management Assistance Compact (EMAC) - affected states to seek 

assistance from other states during a major disaster (26 states participated according to 

Rheem 2019). 

iii. Establishes Incident management Assistance Teams; Urban Search and Rescue Teams; 

Mobile Emergency Response Support (MERS) that assists with communication. 

iv. National Flood Insurance Program: was established by the National Flood Insurance 

Act of 1968. In general, it is to both offer primary flood insurance to properties with 

significant flood risk and to reduce flood risk through the adoption of floodplain 

management standards. Communities volunteer to participate in the NFIP to have 

access to federal flood insurance, and in return are required to adopt minimum 

standards. (Horn & Webel 2019). covers water damage to structures, but most 

agricultural structures are uninsured for flooding (Cooper 2018). 
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2. USDA’s Office of Crisis Planning and Management (OCPM) establishes, maintains, and 

manages emergency management policies and programs for the USDA. OCPM steps in to 

offer programs and authorities to assist livestock producers and farmers. It triggers action by 

FSA, which is responsible for administering disaster assistance programs. 

3. Other Agencies Triggered by FEMA: 

i. Environmental Protection Agency (EPA); National Veterinarian Response Team (NVRT); 

American Veterinary Medical Foundation (AVMF); Department of Health and Human 

Services (DHHS); Small Business Administration (SBA); Department of Energy (DOE); 

Salvation Army; U.S Army Corps of Engineers (USACE); U.S Department of Labour; U.S 

Department of Justice; U.S Fish and Wildlife Services; U.S Geological Survey (USGS); 

U.S Department of Interior; Department of Housing and Urban Development; U.S Coast 

Guard (USCG);  Customs and Border Protection; National Protection and Programs 

Directorate (NPPD); Nuclear Regulatory Commission; Corporation for National and 

Community Service; American Red Cross; National Oceanic & Atmospheric 

Administration; U.S Department of Defense (DoD); U.S Department of State; U.S 

Department of Transportation; Federal Aviation Administration; Animal and Plant health 

Inspect Services (APHIS); American Veterinary Medical Association (AVMA) 

 

In terms of frequency, has North Carolina benefited more than others from the Federal response?  

In the book the New Politics of North Carolina, the authors write “in a federal system, some 

states will receive more benefits from the federal government than others. Federal assistance to North 

Carolina exceeded $70 billion in 2002, with $48 billion funding direct expenditures or obligations. 

When this amount is compared with what North Carolinians pay in taxes, the state comes out ahead. 

For the 2004 fiscal year, residents received $1.10 for every dollar paid in taxes to the federal 

government. Among other southern states, Georgia, Florida, and Texas were about even, where 

Tennessee, South Carolina, Kentucky, Louisiana, Virginia, and Mississippi received bigger returns than 

North Carolina did. In contrast, the Northeast and midwestern states combined received only $.89 for 

each dollar contributed. It might seem North Carolina would benefit from its military installations, but that 
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is not the case. North Carolina’s level of per capita military spending is only 91% of the national 

average” (Hilderbrand & Srvara, 2008, 227).  

The authors include a table “that illustrates the number of grants and aid received by all 50 

states during the third quarter of 2006. While Louisiana, Florida, and Mississippi receive the greatest 

amount of federal aid, as they continue to recover from recent swarms of hurricanes and other natural 

disasters, North Carolina found itself near the middle of the pack in per capita assistance received. The 

state receives more than Virginia, Tennessee, Georgia, and Kentucky, but far less than South Carolina in 

West Virginia” (Hilderbrand & Srvara, 2008, 227). 

 

Does Every Hurricane Activate the Stafford Act? 

No. The damages and harms resulting from the hurricane must meet certain criteria. Federal 

Disaster Declaration defines disaster by Disaster is (FEMA, 2013): "an event that results in large 

numbers of deaths and injuries; causes extensive damage or destruction of facilities that provide and 

sustain human needs; produces an overwhelming demand on state and local response resources and 

mechanisms; causes a severe long-term effect on general economic activity; and severely affects State, 

local, and private-sector capabilities to begin and sustain response activities." A preliminary disaster 

assessment must show that the disaster is of such severity and magnitude that an effective response is 

beyond the capabilities of the state and the local governments and that supplemental federal assistance 

is necessary. A preliminary damage assessment (PDA) is conducted jointly by federal, state, and local 

authorities. However, when an event is severe or catastrophic, the governor can make the request 

before the PDA (FEMA Fact Sheet, May 2011).  

“There are two types of disaster declarations provided for in the Stafford Act: Emergency 

Declarations and Major Disaster Declarations. Both declaration types authorize the President to provide 

supplemental federal disaster assistance.” A Major Declaration is more likely to be used to activate the 

Stafford Act in the event of a hurricane in North Carolina. Which of these were used during Florence 

and historically? Have Emergency Declarations been used to help prepare for upcoming hurricanes 

like Florence, to support preparedness or lessen the threat? If so, does Easter North Carolina 

receive this type of assistance at a disproportionate rate? Are they using this as a standing way to 

manage and fund inevitable disasters?   
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Below explains the distinction between a Major and Emergency Declaration.  

1. Major Declaration—“The President can declare a Major Disaster Declaration for any natural 

event, including any hurricane, tornado, storm, high water, wind-driven water, tidal wave, 

tsunami, earthquake, volcanic eruption, landslide, mudslide, snowstorm, or drought, or, 

regardless of cause, fire, flood, or explosion, that the President believes has caused damage of 

such severity that it is beyond the combined capabilities of state and local governments to 

respond. A major disaster declaration provides a wide range of federal assistance programs for 

individuals and public infrastructure, including funds for both emergency and permanent work.” 

This provides more Federal programs for response and recovery than an Emergency 

Declaration, and it can only be issued after an incident. 

2. Emergency Declaration—“An Emergency Declaration can be declared for any occasion or 

instance when the President determines federal assistance is needed. Emergency Declarations 

supplement State and local efforts in providing emergency services, such as the protection of 

lives, property, public health, and safety, or to lessen or avert the threat of a catastrophe in any 

part of the United States. The total amount of assistance provided for a single emergency may 

not exceed $5 million. If this amount is exceeded, the President shall report to Congress.” 

Emergency Declarations are more limited in scope, provide fewer Federal programs, and are 

not normally associated with recovery programs. However, the President may issue an 

Emergency Declaration before an actual incident to lessen or avert the threat of a catastrophe. 

Generally, federal assistance and funding are provided to meet specific emergency needs or to 

help prevent a catastrophe from occurring. 

 

Internal Critiques of how FEMA Operates and Promotes Resilience 

 FEMA was launched in 1979 by President Jimmy Carter to consolidate federal disaster efforts. 

In 1988 the Stafford Act became law that outlined the structure and defined terms relevant to federal 

disasters. Following the 9/11 disaster FEMA was embedded in the Department of Homeland Security 

furthering the level of bureaucracy (Reinke and Eldridge, 2020).  

Brock Long, former FEMA disaster chief lamented in an interview that “FEMA’s job is impossible” 

citing unrealistic expectations from both the public and Congress (Frank, 2019, September 3). Longer 
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also brought up matters of resiliency at the local level lacking. He continues that mitigation measures 

such as insurance are “the first line of defense—not FEMA.” Long sees this as correctable if the right 

incentives are pushed by Congress such as building codes and smarter land-use planning. According to 

the article, FEMA has tried to implement measures that would build resilience but are met with 

challenges from state officials and Congress. For example, in 2016, Craig Fugate, former FEMA 

disaster chief, wanted resiliency planning to be a condition to receive FEMA assistance.  

 Another example that stands out is how FEMA approves of a disaster request. Since 1986 

FEMA has based this discussion on the amount of damage compared to the population. If damages 

surpass the population, FEMA will declare it a disaster. This has been criticized for many reasons 

including the dollar amount is artificially low because it is linked to inflation versus the cost of living, and 

that it too generously declares disasters that diminish the ability to respond to large-scale disasters. 

Fugate in 2016 advocated to replace the damage-population indicator with a “disaster deductible” that 

would require states to invest in resiliency (Frank, 2019, August 19). Long believes if states “get addicted 

to FEMA, they’re going to be less inclined to produce that culture of emergency preparedness” (Frank, 

2019, August 19).   

 An article by Amanda Reinke and Erin Eldridge consider FEMA to be an example of a 

“bureaucratic beast.” Their research considered how citizens of Cumberland county faced obstacles 

broadly when applying for and receiving FEMA support following Hurricane Florence. Bureaucratic 

violence is defined as a “dynamic interactive sociocultural world that shapes everyday realities in a 

myriad of ways. Within bureaucratic spaces, decisions are made, knowledge is produced, power is 

shifted, and values and goals are imagined and reimagined” (Reinke and Eldridge 2020, 118). Within 

the literature navigating disaster relief such as FEMA can be considered “the second storm” (Pareja 

2019, as cited in Reinke and Eldridge, 2020). 

 Part of the challenge is the pace at which funds are distributed. During Hurricane Florence, 

funding for Hurricane Matthew remained pending or not addressed. Our research suggests this was the 

motivation behind forming the Hurricane Florence Agricultural Disaster Fund. During Hurricane Matthew 

North Carolina was referred to as a “Slow Spender State”.  
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Questions Remaining from the Desk Research that were Pursued through Interviews 

1. It would be interesting to create or find a map of the interagency coordination and the legal 

frameworks, and to use those to engage with interview participants about how these operate on 

the ground.  

2. To what extent do CART and SART serve contract farmers or integrators? Or is CART and SART 

more geared towards small-scale independent farmers? What about the other agencies? 

3. Are we able to obtain different counties’ CART documents?  

4. Why did FEMA form its first nation integration (permanently having 4 FEMA staff stationed in 

NCEM) team in North Carolina?  

5. What does it mean to participate or not in FSA, and how does that impact getting financial 

assistance during emergencies? 

6. There is considerable interagency organization and collaboration, as written on paper, and 

trigger and facilitated by different systems and processes. What works on the ground with these 

collaborations and triggering systems, and what needs to be improved?  

7. In terms of frequency, has North Carolina benefited more than others from the federal 

response? 

8. How has North Carolina in the particular lobby to shape the federal response to disasters? 

9. In a workshop, I learned that FEMA intervention results in worse outcomes for Black people, 

people of color, and low-income people impacted by disasters. What has been the outcome of 

FEMA intervention for the predominantly low income and communities of color who have had 

the hog industry occupy space in their communities?  

10. Did North Carolina address their status as a “Slow Spender State” as was the case with 

Hurricane Matthew?  

 

Summary of Findings from Interviews 

Further Insights into the Development of the Interagency Coordination  

During our research interviews we were able to learn two key parts about the interagency 

framework in North Carolina. Both perspectives differ by experience and involvement but provide a 

window into the on-ground functioning of the various agencies during a disaster. When speaking with 
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Alejandra, a swine grower, she explained to us the development of the interagency network. She 

explains that Hurricane Floyd in 1999 was instrumental, stating, “Floyd was the foundation for the 

hurricane events that have come afterwards.” She explains that when Floyd hit, everybody had to learn 

to work together. She remembers that the senator at the time “actually assigned a National Guard unit 

to us, and that unit we've had these big 10 wheeled vehicles with artillery shells” enabling folks to “go in 

very deep water and to not only feed pigs, but make sure they were okay. We also used them to go 

help our neighbors. So, the government agencies were really starting to come together.” She also 

remembers during Floyd “the local sheriff allowed them to go up into airplanes because what happened 

is that the river flooded there, you couldn't go the most direct route to farm to feed your animals. So the 

feed truck had to be directed around the flooded areas in the flooded roads, we actually had 

helicopters and those type things.” Speaking as a swine producer she remembers the USDA and FEMA 

being “very good to the livestock industry during this event and we started to learn how to work together 

with them and the state vet, the state office and the governor's office. We really started to develop our 

communications field.”  

 She continues that things have changed for the better since then, mostly due to access to 

different technologies like cell phones and apps that monitor the storm event, creating collective 

understandings of storm development. Since Floyd, her integrator as she stated “actually sets up a 

command center” allowing them to monitor the events and participate in broader command center 

networks in North Carolina. She explained how during an emergency her integrator is in “daily 

conversations with the state vet, FEMA and all the government agencies and they talk about what's 

going on and all the people that are key players in the swine industry are on this call.” This inclusion of 

the integrator in the interagency command center allows them to make requests for resources for 

contract farms, have access to the latest information and participate in the action-plans. She explains 

now “It's really advanced and there is a very high degree of cooperation between the agencies. The 

communication has improved.” She concludes that: 

It’s kind of like the more of these hurricanes that we have, we always learn something. The 
biggest thing that we've done is we've got more tools now. Better communication, rivers are 
monitored by the state. We've got windy weather, which is really good weather that you can 
put in the local area. And the other big thing is our state. I'm very proud of our state because all 
of our local and state agencies really, really, target that, you know, they way they have these 
daily briefings. We can report what's going on if conditions change, and what help is needed, 
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and they're very good now, as far as positioning resources to, you know, like generators and 
things like that are in some cases just getting, you know, fuel to the farm because the generators, 
you know, it has about three days-worth of fuel. And I guess that some of these later events, you 
know, the top flooding lasted a lot longer than the fuel supply was, so, but that working at the 
team and having that support from your state and local agencies, we get better and better at it. 
And they do, too. 
 

It was informative to hear this perspective as even though it is vague, other participants had little to say 

about the interagency function. However, one thing we were still unable to learn about was the role of 

SART/CART. One of the most challenging areas in our interview process was to make contact with and 

confirm an interview with an individual involved in either SART/CART. We sent several interview 

requests to key figures as outlined on the NC SART website, but did not hear back. From our interviews 

we are given the impression that these coalitions either are no longer in operation or play a symbolic 

role in disaster management following Hurricane Floyd.   

 As for FEMAs role in communities impacted by Hurricane Florence, as per our interview with two 

key environmental justice advocates, it was minimal at best. Patricia, a community member, shared with 

us that in her community, she received the same amount of assistance as she had in Floyd. She 

continued: 

We formed coalition named Just Florence and we were able to deliver donations—clothing, 
food, water—we met all needs for adults and children- in a warehouse in Raleigh run by 
volunteers, organizing items, supplies and cleaning kits, got a lot of money donations, put 
people in hotels, and community members could call and give orders of what needed for 
communities and order called into warehouse and then load supplies into vans. When water 
was so high, we had some pilots who would do airdrops—99 airdrops, drop supplies, 
community get there, unload planes, distribute. If we don’t assist, people barely get what they 
need. So, we were trying to fill the gap for what the state should have been doing but was not. 

 

Patricia continued that following Florence, people in her community lost the roof of their house and all 

their belongings that were flushed onto the roads. The community assumed following Florence, FEMA 

would be more empathetic as to the extent of the devastation, but FEMA “denied a great number of 

people,” a perspective shared by the literature (Bullard & Wright, 2012). In the absence of FEMA and 

sufficient insurance coverage, marginalized communities continue to rely on their own networks and 

resources. 
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H: North Carolina and COVID-19 

How has COVID-19 impacted North Carolina’s Hog Industry and/or other Farmed Animal Industries? 

How has the vulnerability or resilience of the industry impacted the health and welfare of humans, 

animals, and the environment connected to the industry? 

 

Summary of Findings from Desk Research 

Federal and State Measures: Covid-19 and Animal Agriculture  

On March 27, 2020 the Coronavirus Aid, Relief, and Economic Security (CARES) Act was 

passed and signed into law. CARES allocated roughly $48.9 billion for crop and livestock producers, 

nutrition assistance and to support local producers (Thiesse, 2020). The $49 billion can be broken 

down into direct and indirect financial support. In total $25.5 billion is directed to agriculture divided by 

$9.5 billion disaster relief offered by the USDA to relief producers impacted by Covid-19 and $14 

billion for the Commodity Credit Corporation (CCC) which is hosted by USDA-FSA. The CCC is 

responsible for various agricultural programs such as LIP, ELAP, and Price Loss Coverage (PLC).  

The indirect agriculture relief amounts to $23.5 billion: $15.5 billion for the USDA Supplemental 

Nutrition Assistance Program (SNAP); $8.8 billion for child nutrition programs. The programs indirectly 

support agricultural producers by safeguarding demand for various agricultural products. As discussed 

in the report, these federal programs tend to take months, if not years to get in the hands of farmers 

(Thiesse, 2020). The program offered direct-cash payments of $1,200 monthly for individuals that earn 

less than $75,000 and $2,400 for couples that earn less than $150,000. It is assumed a substantial 

number of farmers would classify for this funding package. 

 On April 17, 2020 The Coronavirus Food Assistance Program (CFAP) was announced. The 

$19 billion dollars “centerpiece” of the Covid-19 relief program is funneled into two programs: $16 

billion in direct payments for producers and $3 billion for direct purchases of meat, dairy and specialty 

crops distributed through a Farmers to Families Food Box Program (NSAC, 2020). To be eligible for the 

$16 billion dollars direct payment the producer has to demonstrate a price decrease of 5% between 

January and April. The maximum amount per commodity is $125,00 with an overall limit of $250,000 

per individual or entity (Karst, 2020). Senator John Hoeven in a news release said each sector would 

receive an allotment: $9.6 billion for livestock ($5.1b for cattle, $2.9b for dairy, $1.6b for hogs), 3.9b 
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for row crops; 2.1b for specialty crops, and $500m for other crops (Karst, 2020). Important to flag is 

that the number one row crops in the USA are corn, which is the primary ingredient in livestock feed.  

The NSAC issued concerns regarding the $16 billion-dollar package failing to reach a diversity 

of farmers including farmers who sell to local or regional markets, diversified farmers, organic farmers, 

underserved producers, farmers without an FSA farm number required to apply for USDA-FSA funds 

(NSAC, 2020). Specifically, NSAC is concerned that large corporate operations with experience 

navigating such programs will reap more benefits and be able to maintain business as usual while 

awaiting the Covid-19 relief.  

As for the $3 billion for direct purchases, it is outlined each month $300 million will be spent, 

$100 million each among the three sectors—fresh produce, dairy, and animal products—resulting in 

animal agriculture benefiting from two-thirds of this program. How the producers will benefit remains 

unclear. However, USDA provides information for purchasing and distributing contractors. North 

Carolina as of June 12 has four contracts with the USDA Food Box Program. Of the four only one 

contractor purchases dairy and meat for a total of $309,000 (USDA, 2020a, ‘South-East Region’). It is 

difficult to determine how beneficial this will be for animal producers in North Carolina at this point. To 

further complicate trying to make sense of this, there remains uncertainty around the ability of the 

contracted purchases and distributors to “efficiently and effectiveness” of the contractors to execute their 

tasks as an investigation has shown 49/159 contractors do not have the Perishable Agricultural 

Commodities Act license, lack staff, and infrastructure as well as packaging (Blue Book Services, 2020).  

On April 28, 2020 President Trump signed the Defense Production Act Executive Order forcing 

meat processing plants to remain in operation regardless of the surmounting concerns of worker health. 

The executive order was issued after processing companies like Tyson were considering closing 80% of 

their facilities as stated by an administration official (Welker et al., 2020). Corporations were 

contemplating closures as unions were on overdrive trying to represent their sick and dying members 

(Welker et al., 2020). 

On May 15, 2020 Vicky Hartlzer (2020, May 15) congresswoman introduced the Protecting 

Protein Production and Consumer Access Act of 2020 that would protect companies from future lawsuits 

addressing the misrepresentation President Trump was quoted as saying about the Defence Production 
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Act that would “solve any liability problems” (Welker et al., 2020). The Act is still tracked as introduced 

awaiting the next steps in congress. 

On May 22, 2020 senators Jerry Moran and Michael Bennet introduced Small Packer 

Overtime Holiday Relief COVID-19 Act. This act is to address the USDA Food Safety and Inspection 

Service surcharge to processing plants for overtime hours for food inspectors. By reducing the overtime 

fees, it enables meatpacking facilities (especially smaller-scale facilities) to increase workload and 

extend hours of operation without the financial burden (Motter, 2020). 

 

Meat Packing Facilities and Workers 

Chris Philo and Ian MacLachlan (2018, 87) lament spaces of slaughter have largely remained 

“strangely absent” in discussions regarding animal agriculture. Covid-19 shed light on the furtive space 

of the ‘farm-to-table’ narrative. The most discussed juncture of Covid-19 and agriculture is related to 

meatpacking facilities and workers’ health. As of May 15, 2020, The Guardian with confidence stated 

“12 of the 25 hotspots in the US – counties with the highest per-capita infection rates- originated in meat 

factories” (Lakhani, 2020). Meat processing facilities became naturalized incubators for Covid-19 

transmission due to the sheer fact that social distancing is an impossible protocol to implement due to the 

shoulder-to-shoulder, face-to-face work environment. 

         The Centers for Disease Control and Prevention (CDC) outlined that since meat processing 

facilities are a component of the critical infrastructure as described by the Defence Production Act 

workers are required to keep working following potential exposure to Covid-19 as long as they remain 

asymptomatic, have not tested positive, and precautionary measures are implemented (CDC, 2020, 

‘Coronavirus Disease 2019’). Reviewing the protocols outlined by the CDC the chosen language 

includes words like “encourage,” “remind,” and “should” allowing the administration to determine what 

measures are suitable (CDC, 2020, ‘Coronavirus Disease 2019’). According to Sky Chadde, a Gannet 

Ag Data Fellow, “as of June 9, there have been at least 24,000 reported positive cases tied to 

meatpacking facilities in at least 232 plants in 33 states, and at least 86 reported worker deaths at 38 

plants in 23 states.” Chadde is maintaining an ongoing, nation-wide database of known cases. As of 

June 12, 2020 North Carolina, had at least 2,146 positive cases according to statistics from NC 

Health News (Chadde, 2020). 
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 Mandy Cohan, NCDHHS secretary in early May said “stay tuned” when asked about specific 

information regarding meatpacking outbreaks. But according to an interview with Anita Rao and 

WUNC data reporter Jason deBruyn Cohan’s comment is hollow in that the NCDHHS does not 

themselves have that information. Some industries in NC have a reporting mechanism in place such as 

nursing homes, however, meat processing facilities lack this reporting requirement. deBruyn described 

this as a “hot potato” situation between the NCDA&CS, the Department of Labor, and NCDHHS where 

each department looked to each other for taking on this task allowing it to inevitably fall into a 

regulatory gap. As for the voluntarily provided data that NCDHHS does have, deBruyn speculates the 

department is unwilling to disclose data to the public because of its precarious relationship with 

meatpacking facilities. DeBruyn suggests that the DHHS is using discretion to foster relationships with the 

industries as suggested by Cohen’s recent comment regarding the DHHS wanting to offer assistance. By 

avoiding a “public shaming” of these companies DHHS has a chance of establishing working 

relationships and influencing Covid-19 measures. 

As for what deBruyn and his team speculate, it is unlikely for the state to make reporting 

mandatory however, it can be assumed companies have “incentive” to take Covid-19 measures such as 

providing shields, slowing down convey belts, and spreading out shifts. However, no concrete 

information is available. Going forward, deBruyn and the team hope to establish connections between 

facilities and outbreaks and find out how many tests are being administered (Findlay and Rao, 2020). 

Specific data we know to-date includes: 

1. Tyson Foods Inc. reported that between May 6-9, 2020 testing was completed at the 

Wilkesboro poultry facility where 570 of 2244 workers tested positive for Covid-19 (Tyson 

Foods, 2020, May 20). Tyson Foods states it will continue to “disclose verified test results” with 

health and government officials (Tyson Foods, 2020, May 20). Tyson rolled out a nation-wide 

campaign with Matrix Medical Network to conduct daily screenings and provide care (Tyson 

Foods, 2020, April 30). The facility experienced limited operations on May 14, 2020 but has 

since resumed normal operation. 

2. Adelfo Ruiz Calvo, a 65-year old Mexican immigrant, and employee of Pilgrim’s Pride poultry 

processing plant in Sanford died May 1, 2020. Calvo transmitted Covid-19 to his household 
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family members. Pilgrim’s Pride, following the death of Calvo, announced testing would be 

offered (Guerra-Sanchez, 2020, May 21). 

3. Over 52 employees at the Butterball plant in Duplin County tested positive for Covid-19. 

Workers have anonymously reached out to the media stating they are not safe at work nor are 

safety measures being taken (WECT6 News, 2020, April 27). According to workers, Butterball 

is using a 5-point system to tally workers leaving early, or not coming into work: 5 points means 

you are fired. A worker’s testimony read, “I bust my tail just so they can get this turkey out, but 

now we’re in a panic mode, the whole world is panicking. Every day somebody goes home 

and you’re just wondering, OK, like have I been in contact with this person? Is this person going 

to test positive? And then you have to go back home to your family. It’s just really a scary 

situation where you have to choose your job over everything else because you have bills to 

pay” (WECT6 News, 2020, May 5). 

4. On April 18, 2020 Tar Heel Smithfield slaughterhouse announced its first infected worker. Tar 

Heel is the largest processing plant globally slaughtering ~35,000 pigs a day (Wooten, 

2020). 

5. There have been no slaughterhouse closures in North Carolina that have lasted more than a 

few days unlike what we have seen across the nation.   

6. A ProPublica article extensively covered the Tyson-owned slaughterhouse in Wilkesboro. 

Rachel Willard, the county health director was monitoring what little data the department was 

granted. To further complicate Willard’s investigation Tyson contracted a private company to 

implement Covid-19 testing. Willard announced whatever information sharing was happening 

prior “suddenly slowed to a trickle” (Grabell, Perlman, and Yeung, 2020). In the article, it is 

revealed two workers died at the Wilkesboro plant. Willard’s testimony continues that the 

department only received 20% of the results—documents that included redacted or non-detailed 

profiles of those that were tested. This prevented the department from intervening as Willard 

wrote on May 14, 2020, “our fear and alarm is the fact that close contacts and positive cases 

are walking around, potentially shedding the virus and infecting others.” Following this, the 

DHHS warned Tyson that the testing company could face “injunctive relief or prosecution” 

prompting Tyson to release data on June 10, 2020 of tests completed mid-May that illustrate 
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559 workers (1/5th) tested positive for Covid-19. However, when Tyson released the data to 

the local health department it had gone through multiple configurations as it passed through the 

hands of the laboratory who sent it to the testing facility that released it to Tyson who directed it 

to the local nurse who then had the responsibility to organize it and send it to Willard’s 

department. Once it had reached the nurse she had to sort through multiple spreadsheets to 

input data into a coherent file. Once Willard’s office received the concerning data, she 

lamented that her department “has no regulatory authority over Tyson” and lack any power to 

demand the closure of plants or force Tyson to take certain safety measures. Tyson’s 

spokesperson Gary Mickelson stated that Tyson began developing a coronavirus task force in 

January and resounded, “the majority of our facilities across the country, there have been no 

cases of COVID-19 that we know of.” It begs the question of what the initial task force 

considered and why did it take until mid-May to implement safety measures? The article’s 

authors provide an interesting perspective. They suggest that the industry has designed detailed 

and coordinated plans for animal diseases however, “protections for workers further along the 

supply chain…were not considered in those preparations” (Grabell, Perlman, and Yeung, 

2020). 

 

Animals, Welfare, and Covid-19 

Preserving the welfare of animals during Covid-19 has been severely compromised due to 

disaster mitigation measures such as increasing the kill-speed line as slaughterhouses see an uptick in 

work, more stressful travel time for animals, and the depopulation methods authorized by the American 

Veterinary Medical Association (AVMA) (ASPCA, 2020, April 16). Animal agriculture works on a “just-

in-time” system meaning, as Jayson Lusk puts it, “farms typically operate on the assumption that they’ll be 

able to send off mature hogs to slaughter so that hogs still being grown have room to live; there isn’t 

much excess capacity if the mature hogs have to stick around” (as quoted in Matthews, 2020). He puts 

it simply, “if the finished pigs….are unable to head to the packing plant, there is no room in the barn to 

receive the new batch of pigs from the nursery” (as quoted in Matthews, 2020). This raises questions 

surrounding the relationship between contract growers and integrators. Are integrators withholding new 
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batches of pigs? What about sow reproduction? Is the industry preventing news births by inducing 

miscarriages in sows? Lusk ruminates what this means for matters of space, labor, and food. 

Matthews states the “animal welfare costs of the Covid-19 outbreak are relatively 

underpublicized, and severe” as can be said about the mental health of farm workers (2020). Take for 

example overcrowding. The processing facilities’ “bottleneck” is mirrored in the farm. On average a pig 

gets 7.2 square feet and chickens have less than a standard sheet of paper (Matthews, 2020). 

Additional growth, albeit offset by attempts of mitigating weight gain by rationing food can result in 

competition, fighting, and possibly death, according to Candace Croney.  

The article states farmers can “theoretically” turn surplus animals outdoors but that introduces its 

own set of challenges. The question of Covid-19 and broiler chickens is unique in that broiler chickens 

live to the point of maximum profit, and then after that threshold, severe welfare concerns begin. Lusk 

states “the animal welfare problem with pigs is the backing-up issue, and the animal welfare problem 

with chickens is them getting too big” (as quoted in Matthews, 2020). 

         Specific information about faster speed lines, less oversight, and issues related to animal welfare 

remains purely speculative right now. As of May 13, 2020, over 200 USDA inspectors tested positive 

for Covid-19 (123 under quarantine; 171 absent from work) and four have died (Dorning, 2020).  

However, a USDA spokesperson told Food Dive, “despite these numbers our dedicated personnel is still 

meeting all of their inspection responsibilities so that consumers can continue to enjoy a safe supply of 

meat and poultry products” (Byington, 2020). USDA FSIS inspectors are classified as essential workers, 

however, an inspector interviewed said “moving inspectors exposed to an outbreak at one plant to 

another location isn’t safe because they could then be coronavirus carriers and further the spread” 

(Byington, 2020). Byington speculates that “as plants start to reopen, the smaller FSIS workforce would 

weigh on meat processors.” As of March 20, 2020, FSIS has allowed inspectors identified as high-risk 

to “self-certify their health status with their supervisor” enabling them to go on administrative leave 

(USDA, May 20, 2020). However, now that FSIS is providing face coverages, shields, and hand 

sanitizer inspectors are being called back to work (USDA, May 20, 2020; Axon, Bagenstose and 

Chadde, 2020). This inevitably will fill in the gap of absent workers to re-install inspectors. 
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         As for kill-speed lines, the only information we can find about that is related to worker advocates 

requesting slower lines to allow for social distancing within the plant (e.g., LULAC, League of United Latin 

American Citizens, personal communication). 

Depopulation has surfaced as one of the most important welfare concerns during Covid-19 as 

processing plant closures threaten the “just-in-time” production system of industrial animal agriculture. 

According to AVMA ‘Guidelines for the depopulation of animals 2019 edition,’ “depopulation refers to 

the rapid destruction of a population of animals to respond to urgent circumstances with as much 

consideration to the welfare of animals as practicable.” Depopulation contrasts euthanasia according to 

the AVMA by sheer urgency of the “circumstance[] [that] may frustrate adherence to the Animal Welfare 

Principles or humane methods outlined in the AVMA Guidelines for the Euthanasia of animals” (AVMA, 

2019, 4-5). Importantly, the AVMA (2019, 11) states, “the purpose of depopulation and why it must be 

done should be articulated transparently and judiciously to the public and to owners of animals that will 

be destroyed. Doing so will help to engender public support for a difficult decision and is an important 

aspect of the right procedure.” It remains uncertain how NCDA&CS will communicate depopulation.  

Below is a Review of Swine Guidelines for Depopulation from the AVMA: 

1. The AVMA outlines that disruptions to the market “could have a negative impact on animal 

welfare in a very short period of time” but does not explain specifics (AVMA, 2019, 40).  

Challenges to depopulation include: 95% of swine are raised on farms with over 2000 pigs 

in age-specific housing; the size of pigs determines available depopulation methods as pigs 

can range from 1lb to 600lb; housing creates a challenge to move pigs from pen to burial 

site; the mental health (inducing PTSD) of farmers and farm employees (AVMA, 2019, 42). 

The guidebook lists two types of depopulation methods, ones that are preferred, and others 

that are permitted in constrained circumstances: 

a. Preferred methods are: “given the highest priority and should be utilized 

preferentially when emergency response plans are developed and when 

circumstances allow reasonable implementation during emergencies” (AVMA, 

2019, 86). The methods according to age-group: 
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i. All age groups: gunshot, slaughter, carbon dioxide gas chambers, inhaled 

methods (noted as the most humane since there is no need for handling or 

restraint, 44). 

ii. Suckling and nursing pigs: Non-penetrating captive bolt, manual blunt force 

trauma 

iii. Nursery, Growing and mature pigs: Penetrate captive bolt, electrocution 

b. Permitted in constrained circumstances are “permitted only when the circumstances of 

the emergency are deemed to constrain the ability to reasonably implement a preferred 

method” (AVMA, 2019, 45). 

i. Ventilation shut down plus is when warehouses are closed, inlets shut and fans 

turned off. The body heat from the herd raises as does environmental 

temperature and the animals typically die from hyperthermia and suffocation 

from lack of C02. According to the AVMA (2019, 45), “In realistic terms, death 

may result from any combination of excessive temperature, CO2, or toxic gases 

from slurry or manure below the barn.” The age and size of the barn, insulation, 

the ventilation system, and ability to adequately seal fans, doors, windows will 

determine effectiveness. In ideal ventilation shut down the heat will result in 

>95% death rate in less than 1 hour. However, a case study in the UK 

demonstrated a 100% mortality rate was not achieved within 16-hours raising 

concerns over the effectiveness of this method. 

ii. Sodium nitrate has been employed in various bait forms for feral pigs. 

 

World Animal Protection on April 22, 2020 wrote an open-letter to AVMA regarding two methods 

permitted under the 2019 ‘Guidelines for Depopulation of Animals’, requesting a meeting with AVMA 

about the permitted use of ventilation shut down and water-based foam. The organization maintains that 

both methods are inhumane as death is prolonged and that due to this “shedding and spreading” 

diseases are more likely to occur. The letter demands the AVMA remove both methods from available 

depopulation methods. 



143 

         For farms that are forced to depopulate the USDA’s Natural Resources Conservation Service 

(NRCS) is offering financial and technical assistance for swine producers impacted by Covid-19. To be 

eligible for the program the pigs have to be directly owned. The below chart provides an overview of 

funding available (USDA, 2020b): 

 
Conversion Factor: 1,000 lbs. = Animal Unit (AU) 
One Animal Unit= 80 weaned pigs; 3.5 market hogs; 2 sows 
 

We do know North Carolina allocated $15 million from the $1.57 billion federal aid package 

received (Grubb, 2020, May 8). Reardon stated farmers are actively adjusting feed to slow growth, 

destroying eggs to prevent the need for depopulation. Tom Butler, a contract farmer for Prestage Farms 

in an interview stated early May he processed and immediately added 8,000 pigs to his farm. 

However, he admitted contract pig farmers are not receiving much information regarding processing 

plants and Covid-19 (Grubb, 2020, May 8). However, Reardon on May 6, 2020, estimated meat 

production was reduced by 34-45% and as of May 28, 2020, was reduced by 30-40% (Grubb, 

2020, May 28).  

Reardon told The News and Observer that for the first time since the pandemic North Carolina 

farmers have had to depopulate 1.5 million chickens due to slowdowns in the meat processing facilities. 

Reardon did not disclose what counties were depopulating animals but said it was “farm-specific” 

(Grubb, 2020, May 28). The lack of information is what continues to concern Burdette who asks how 

will these animals be disposed of (Grubb, 2020, May 8)? However, Reardon states with confidence 

that animals will be rendered, placed into lined landfills, composted, or used in biogas production 

(Grubb, 2020, May 28). 
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As the threat of Covid-19 and North Carolina’s animal agriculture industry seems to be 

dissipating, a recent call by NASAAEP challenged those notions. Dr. Jennifer van de Ligt presented 

‘Covid-19 Near-term issue spotting: Meat Supply Chain’ (NASAAEP, 2020, June 10). Van de Ligt 

provided a succinct review of the national meat supply chain. Important to keep in mind is that the food 

system can be broken into two distinct markets: foodservice sector (e.g., restaurants, cafeterias, nursing 

homes, and any eat-away from the home sector) and food retail sector (e.g., grocery store). The two 

industries essentially follow different packing, regulatory, infrastructural, and legislative pathways making 

it difficult for food designated for one path to enter into the other. Van de Ligt presented nation-wide 

slaughter capacity reduction according to species. She maintains that turkey and broilers have been 

resilient to Covid-19 and that the cattle and dairy industry remains the most flexible due to husbandry 

methods. However, the pig industry represents an entirely different situation. As of May 3, 2020, 

slaughter capacity dropped by 40%. Important to note, before Covid-19 processing plants were 

operating at 95% capacity processing 510,070 pigs a day. However, because of the reduction in 

capacity 200,000 pigs per day reached market weight (~290lbs) yet missed their slaughter date. As of 

early June, 2020, slaughtering capacity increased to 90% however, challenges persist: 

1. Every day a pig at the market weight (290lbs) will gain 1-2lbs regardless of farmers 

changing feed and other mitigation efforts that are ill-effective. 

2. As of June 10th, over 3 million pigs missed their slaughter date moving into overstock. 

3. It is unreasonable to expect slaughterhouse capacity to exceed prior rates to make an 

impactful “dent” in the overstock in a timely fashion. 

4. It is assumed that by mid-October over 7 million pigs will be considered overstock. 

She also omitted in her presentation that counter to Reardon, Troxler, and media sources, North 

Carolina (and Iowa and Minnesota) is one of three states “really aggressively” culling young stock and 

sows at an estimated 10-15%. For example, in Minnesota, a slaughterhouse is killing between 10-

20,000 pigs each day in the front-end of the slaughterhouse, afterward sending them to render facilities 

or landfills. Moreover, she had insight regarding small-scale slaughterhouses filling in the gaps. 

According to her preliminary research “mom-and-pop” slaughterhouses are working above and beyond 

capacity and thinking of the long-term benefit of increasing capacity. 
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         During the end of the call, van de Ligt raised an interesting perspective about the second wave 

of Covid-19 disruption coming from animal rights advocates. She lamented that anti-animal agriculture 

animal activists have co-opted Covid-19. COVID-19’s origin story points to a ‘dangerously intimate’ 

relationship with food animals. Following Covid-19 there have been numerous educational campaigns 

connecting the relationship between pandemics and human-animal relations. For example, the Anti-

Pandemic Diet was launched by researchers to inform the public about Covid-19 and other pandemics' 

relationship to dietary behavior (Anti-Pandemic Diet, 2020, ‘About’). Initiatives like this are guided by the 

statistic that “3 out of every 4 new or emerging infectious diseases in people come from animals” (CDC, 

2020, ‘Zoonotic Diseases’).  

 The second threat van de Ligt raised is the launch of Project Counterglow. Project Counterglow 

is an online interactive and collaborative mapping project that pins farms and invites users to submit 

investigations to create a ‘paper trail’ (Counterglow, 2020, ‘Papertrail’). Currently, the map has over 

27,000 factory farms across the US recorded. Significantly, the map includes 5,812 farms previously 

not on the public record (Pritchett, 2020). 

The third concern is related to a recent investigation at one of Iowa Select’s farms. On May 29, 

2020, for the first time public whistleblower footage was released of a pig ventilation system shutdown. 

Direct Action Everywhere (DXE) obtained video footage from an Iowa Select Farm that was then 

released online and covered extensively by The Intercept. The video includes audio recordings of the 

ventilation shutdown that continued into the morning prompting workers to use bolt guns to kill pigs 

languishing. It is possible that workers did not successfully kill all pigs and some would be hoisted into a 

bulldozer and buried alive. The whistle-blower stated the farm began smaller trials in late April. 

Unsatisfied with the results Iowa Select Farms “began injecting steam to accelerate the accumulation of 

heat and humidity” (Greenwald, 2020). 

These three concerns were put into sharp relief when the industry caught sight of Animal 

Liberation Front activists’ presence at a Black Lives Matter event. Van de Ligt states it demonstrates the 

willingness of anti-agriculture advocates to escalate violence against farmers. So much so that a recent 

call she sat on including the FBI, Animal Agriculture Alliance, and other agencies discussed the recent 

decision to mandate the FBI coordinator of weapons of mass destruction to be responsible for fostering 

relationships with livestock producers to develop rapport. 
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         The experience of workers and animals in North Carolina in the context of Covid-19 has been 

incredibly difficult to parse. There are conflicting testimonies (Reardon and van de Ligt) of the extent of 

depopulation happening in North Carolina. Considering that disclosure of data is voluntary, much 

remains unclear and most likely it will take months to find out how much of the $15 million-dollar 

mortality fund was spent. Reardon on May 6, 2020, estimated meat production was reduced by 34-

45% and as of May 28, 2020, was reduced by 30-40% (Grubb, 2020, May 28). It is unlikely that the 

only incidence of depopulation was 1.5 million chickens. We will continue tracking this question and 

admit nothing definite can be stated until we interview people on the ground and as more times passes 

and impacts are felt as animals grow and continue to miss their slaughter-date. 

 

Questions Remaining from the Desk Research that were Pursued through Interviews 

1. A significant number of pigs were transported to Iowa for fattening and slaughter. How has 

this been impacted during Covid-19? 

2. What else can we find out about the 1.5 million chickens killed from the “specific  

farm”? 

3. Similarly, to disaster relief federal funds are contract farmers benefiting from any of the 

available Covid-19 financial assistance? What challenges are they facing? 

4. Is there evidence of overcrowding? The “just-in-time” production scheme with a significant 

reduction in slaughter capacity suggests overcrowding or depopulation. 

5. What are the environmental consequences of Covid-19?  

6. Did World Animal Protection  successfully discuss depopulation methods with AVMA? 

7. How much did producers in NC receive from the federal COVID programs? 

8. A contract farmer said there is little communication between contract farmers and potential 

processing facility interruptions. Have integrators ‘skipped’ new generations of animals to 

contract farms (we know this happens sometimes outside of Covid-19)? 
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Summary of Findings from Interviews 

Anticipating the Unknown  

  The impact of COVID-19 on animal agriculture in the context of North Carolina continues to 

unfold, as anticipated long-term impacts remain unknown in part because of the protection the industry 

has received from being transparent about the reduced capacity of processing plants and the need for 

depopulation and burial. In this section we will share the perspectives from participants related to 

COVID-19, and the near-future of animal agriculture in North Carolina. 

         The impacts of COVID-19 remain unknown in many ways because depopulation and mass 

burial are designated as ‘sensitive information’. According to an animal rescue worker Christan, “the 

heresy that we just learned from one of the hog farmers who is regularly in contact with us, even though 

the slaughterhouse is shut down or reduced capacity” integrators are still “trucking them to the 

slaughterhouse and killing them there, they are just not processed there. They are trucked right back out 

there into a landfill. With the whole point being to keep it as quiet and un-documentable as possible.” 

  While euthanasia is a common occurrence on industrialized farms, such as the regular rounds 

poultry farmers will take each day dislocating the necks of sick birds, the scalar demand on contract 

farmers in the instance of a disaster is very different. Contract growers as described by Christan, “take 

pride in providing care of these animals and to raise them as piglets or chicks, they are not usually 

involved in the killing of these animals.”  In our research and interviews we have heard integrators will 

either send a letter to contract growers demanding depopulation and disposal or a set of slowing-

growth strategies. 

  The slow-growth strategies we have heard used in North Carolina relate less to the physical 

growth of the animal but rather relate to the inventory. For example, administering aborticides to sows, 

described by Christan, has enabled the industry to “basically skip a generation of pigs that would have 

been a problem down the line, pigs that would have been raised with nowhere to go.” We also heard 

of measures such as ‘thinning’ poultry flocks out. This would involve a contract grower having to 

depopulate a percentage of their on-farm flock to better meet the processing plants capacity (as 

described by Noah, a farmer advocate). A similar strategy we have read about relates to integrators 

adjusting their own inventory by not replenishing contract growers’ barns after animals were sent to 

market and/or depopulated (Whitley, 2020, April 3). For example, Louis, a government worker, 
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described that while poultry contract growers could safely hold birds for one week after reaching 

market weight without seeing mass mortality, integrators would follow-through by not sending eggs to 

replenish that barn, altering the normal production rate. 

  There were some instances when integrators stepped in to find alternative markets and strategies 

that proved to benefit contract farmers. For example, a government worker, Lawrence, described how a 

major poultry integrator was loading trucks full of $40 boxes of chicken breast and selling to 

communities, allowing them to clear their cold storage. She describes this too as an act of “community 

involvement…they could get out and meet people in the community. They could assure that people, had 

cheap and available protein sources can't find it anywhere else in the grocery store. And it also helped 

them kind of move the product forward. And so, we did see a lot of that.” Integrators were also able to 

sell directly to meat counters in grocery stores who would divide bulk chicken into non-branded 

packaging and sell. We were also told by Louis, an extension agent that specifically spoke to the 

poultry integrators, some facilities added extra shifts, or other instances where processors would work 

together, explaining, “the companies who either exchange truckloads of animals or they'll set a fee or 

for the process or by-product from other growers in order to make sure those birds get processed and 

are not euthanized.”   

  Unfortunately, we were not able to validate such strategies as information related to processing 

plants remains clandestine. In an interview with a swine contract farmer, Timothy, he spoke of how the 

animal agricultural “chain broke” but on the processing side, rather than the production side. From our 

research and interviews, the production side of animal agriculture has developed over the years a 

robust response to disasters and interruptions, however, less attention to the processing side. Alejandra, 

a swine contract farmer, reflected on how the industry has a lot of “management plans for pig diseases,” 

however, Covid-19 “really impacted the ability of the packing plants to harvest the pigs.”  It is expected 

that in the event of a massive weather event like a hurricane, processing plants would be out of 

commission for maximum 5-days and preparatory measures were taken before and/after to ‘catch up’. 

Covid-19 demonstrates there is a desperate need to address workers conditions, especially in light of 

the many potential exposure to zoonotic diseases. This perspective was shared by Elle, a One Health 

researcher, when she said Covid-19 is a “wakeup call for improving workers’ conditions though a One 

Health perspective.”   
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         It was very difficult to find specific numbers related to swine depopulation; however, a swine 

contract grower imagines it must be high. From his knowledge the Tar Heel Smithfield processing plant 

was 6-8 days behind schedule at the time of our interview in August 2020. He said then multiply the 32-

36,000 hogs per day by 6-8 days, “that’s how many they are behind. Instead of culling, they are still in 

our barns.” Another participant involved in environmental justice recounted how a couple months ago 

she reported an on-site burial to the Waterkeepers. Upon looking into the investigation, the pilot would 

see land disturbance, but not much more as trees were blocking the view. In an interview with a 

Waterkeeper, he explained how COVID-19 has given the industry the benefit of not being documented. 

Much of the documentation of on-farm violations occurs from aerial documentation, as it is illegal to 

document from the ground. However, as most airports are at reduced capacity or closed, this tool has 

been removed from citizens and environmental advocates. 

  While articles online have discussed possible slow-growth strategies such as reducing protein 

sources and certain amino acids, which allowed some producers to hold pigs for an additional 3.5-4 

weeks with limited growth, there is a limited discussion to animal welfare beyond the pigs bodily 

performance (ter Beek, 2020, July 15). When talking to Justin, a swine contract farmer, he described his 

personal situation as growing dire. At the beginning of the COVID-19 pandemic, Justin sent his market-

hogs to slaughter and received new pigs, what he described as “good timing” as his 5-month contract 

was reset, allowing him to hopefully avoid the immediate crisis. At the time of our interview, the pigs 

placed on his farm at the beginning of COVID-19 had already extended their stay by two-weeks, the 

expectation was that they would remain on the farm for an additional two-weeks. In our interview, he 

alluded to the limitations of strategies that try to slow the growth of animals. While he implemented a 

feed-ration regimen for the pigs on his farm that were two-weeks past their market date, he took notice of 

their behavioural changes. Justin described “high mortality” on his farm from pigs being frustrated, 

destroying equipment, crowded and stressed, citing those as the reasons the pigs are dying. He 

explained how for the past two weeks they have “built in euthanasia”, resulting in 40 market weight 

hogs dying a day. It was unclear if he was referring to human intervention (euthanasia) or if “dying 

because of stress” alluded to pigs fighting one another. He described mortality as normally 2-5% of his 

inventory, however with Covid-19 and its implications he was expecting more than 10-15% mortality 

rate. The high mortality rate is further complicated by it happening in market-weight hogs. He said it is 
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“the worst time to lose a pig” both gesturing to the loss in income and additional challenges of disposing 

of a near 300-lb pig. When asked how he would respond to a letter from his integrator demanding the 

depopulation of his pigs, he said he would refuse. He said he would not kill a perfectly healthy animal 

for no reason. 

 Although we were not able to follow-up with Justin regarding “on-farm built in euthanasia,” we 

were able to ask Alejandra, a pig contract farmer, about her mortality management plans on her farm. 

She said that in North Carolina there has been a concerted effort between the state and pig producers 

to install “euthanasia boxes” on individuals farms. She described the boxes as, “there's a conveyor in 

there where through CO2, you can put them to sleep.” She said that despite being prepared on her own 

farm for depopulation due to Covid-19, she has been able to avoid having to make this decision.  

 As for other strategies we heard from producers, Timothy, a swine contract farmer, said he has 

also had to avoid depopulation, however it has come at the cost of holding pigs on his farm past their 

market date. He said that one of his main strategies was to change the feed to a different type of corn. 

However, a combination of changing the feed, outgrowing the limited amount of space pigs already 

have access to, “they were beating up the barns.”  

  Sally, a government worker, also spoke to welfare concerns related to keeping pigs on farms 

past their market-weight date. She said on-farm decisions will be made by the “integrator” as contract 

growers are just instructed on how to care and manage the “integrators” commodities. However, similar 

to Justin’s sentiments, Sally said there is “not a whole lot you can do, if you have no place to go, could 

thin out” as you cannot “increase ventilation.” She continued if you keep pigs an extra 4-6 weeks, which 

was common at the time of the interview in September 2020, you have pigs near 300 lbs in a “barn 

designed for smaller animals” lacking the ventilation capacity resulting in the heating up of the barn 

which is associated with stress, aggression, and increased mortality. 

  As with the event of a hurricane, concerns relate to what mass burial methods are being used. In 

an interview with Sophie, a legal representative, she mentioned her concern regarding ractopamine as 

described in our desk research, but more so what is being buried with these animals in the event of mass 

depopulation? She continues, “we want information not only about the treatment of animal carcasses, 

but also about the methods that folks relied on to kill those animals.” For example, she states if “birds are 

shot with lead ammunition and then buried in unlined pits, there might be confirmation that some of that 
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lead will leach into water.” Or, another available method that concerns here is the use of fire foam that 

contains PFOS that is used to suffocate poultry. Although it is difficult to pinpoint what methods are being 

widely used in the context of North Carolina and what extent, this speaks to larger concerns about how 

there is “no transparency” as Sophie concluded.   

         In an article on Civil Eats, Tyler Whitley, a staff member at RAFI-USA, a farmer advocacy group 

writes about the COVID-19 as being brutally transparent about the greatest “weakness of the food 

system” (Whitley, 2020, April 30). Many of the conversations surrounding COVID-19 have turned the 

public’s attention to the slaughterhouses, albeit necessary, however incomplete in its critique. As Whitley 

states, you have to back-up and look at the “contract-integrator relationship” (Whitley, 2020, April 30). 

Whitley explains how every time the USDA, APHIS, or other government organizations insist on working 

with farmers to find new markets, assist in depopulation or burial they fail to “recognize that farmers 

cannot find new markets” or make these decisions (Whitley, 2020, April 30). For example, the swine 

contract farmer, Justin, who said he would refuse to euthanize healthy pigs, and instead re-home them in 

his community, would be committing an act of theft against the integrator. Instead of carrying out the 

animals intended purpose, the integrator, to recuperate loss as they could apply to COVID-19 relief, 

would see to it the contract growers have to depopulate healthy animals and subsequently be 

responsible for mass burial. When speaking with a retired poultry contract farmer, he shared with us: 

What I am hoping is that Covid has exposed this industrial type food system and it will drive 
farmers away from this type of farming, that is my personal preference...What I hope is we get 
more farmers on more diverse farms, and that the farmers are integral to their business and 
getting paid what they’d be worth. I hope that is on the other side of Covid.  

 

As demonstrated in our report, the failure to recognize the contract-integrator relationship continues to 

prevent meaningful action for animals, the environment, and communities including those employed by 

the industry. 
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I: Recommendations  
Introduction  
  We had envisioned that we would be recommending a set of technical solutions, with straight-

forward fixes, that would just need to be funded. However, every one of those technical fixes, like 

moving animals or implementing environmentally superior technologies, has roadblocks that are built into 

the fabric of complex political and economic relationships. Based on our research, we found that our 

key recommendations are focused on creating the conditions for collaboration, research, information 

and data gathering that have been shown to empower scientists, organizations, and communities, and 

shift the power balance out of the sole hands of integrators, to make promising technical and other 

solutions possible. As one interview participant said, “the greatest health threat associated with the hog 

industry is politics and the power of the industry.” Power, through knowledge, money, and research, has 

to be given to certain agencies and stakeholders such as contract growers, environmental justice 

advocates, Waterkeepers, and others, to be weaponized against the industry. Groups cannot work 

alone, however, they must pool their resources through collective action, data gathering, research, tool 

development, strategy sharing, and more. These coalitions exist and can grow and become more 

powerful with additional engagement by stakeholders, including World Animal Protection. They are key 

to change—and have so much potential to make a real difference.  

 

Our recommendations include: 

 

1. Support Efforts to Create a Statewide Nutrient Audit and Nutrient Management Plan  

According to one interview participant, and supported through data and other interview data, 

the land application of swine and poultry waste results in excess phosphorus and nitrogen in the soil, 

which runs off into local waterways, negatively impacting the health of wildlife, humans, and local 

ecosystems. While contract CAFO farmers apply animal waste to their farms, they also bring in income 

by allowing other waste to be applied to their farms, such as animal waste from other farms and 

municipal waste. While there are rules and permits that manage land application of different sources of 

waste, there is no permitting or monitoring of the application of multiple sources of waste. One 

participant explains: “ I've been talking to folks at environmental management commission, and [I] still 
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am, and [I] talk to industry folks—swine—about an idea of a state wide nutrient management initiative, 

where anything land applied has to be permitted, so we know as a state how much and where applied, 

how [much] municipal waste applied to agriculture land. Some have no permits, some have them, and 

[there is] no way to keep track. [I am] out there getting materials from different waste streams going onto 

different fields and keep hoping that it will gain traction. With just animals, we have way more than we 

can put on agriculture land, and we have known this for 30 years. Extension folks have been talking 

about this in the 1980s, and did nutrient balance, and said not enough land to utilize manure, but we 

continue to grow and expand and let poultry continue to grow.”  

This participant continues to explain the political benefit of this approach. “While this is a major 

problem in terms of nutrient pollution, it also provides an opportunity to frame this as a nutrient pollution 

issue, and not a CAFO nutrient issue, which is highly politicized, which is and will continue to be a major 

roadblock to progress, due to the funding and political backing of supportive policy makers by the 

industry. Supporting a statewide nutrient audit through funding, cooperation, collaboration, positive 

press, etc. could result in a nutrient audit and management plan that could result in a reduction of nutrient 

pollution and associated harms to humans, animals, and the environment.”  This participant is a key 

player and well respected by folks on all sides. Based on our research and conversations with a wide 

set of stakeholders and players, we believe this is a very strong recommendation. 

 

2. Join and Influence Current Effective Collaborations and Provide Resources  

Nuisance lawsuits have been shown to be an effective and powerful tool in North Carolina 

over the past two decades. These lawsuits, however, require extensive, detailed, and solid data. This 

data is needed to go up against powerful integrators, and to win in a context where those who lose 

have to pay for the legal fees of the industry. The North Carolina Environmental Justice Network 

(NCEJN) has developed powerful collaborations with law firms, university researchers, the 

Waterkeepers, community organizers, and other key stakeholders. While they collaborate year round, 

they come together to set goals for research and other actions, and present research and progress from 

the previous year in their annual summit. The successful nuisance lawsuits were born out of the summits 

and collaborations. 
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In an article by Sarah Rhodes, KD Brown, Larry Cooper, Naeema Muhammad, and Devon Hall 

(2020) collectively reflect on lessons learned from doing CDPR research and organizing in North 

Carolina. They forward six lessons to academic researchers or others interested in forming coalitions 

with the North Carolina environmental justice communities. The six lessons are as follows:1) promote 

research equity which foregrounds the communities lived experiences; 2) engaging in participatory 

research design and budgeting; 3) respect non-research objectives of community partnership which calls 

upon the reflection “can my research influence or be used in legal action, organizing, education, or 

policy efforts?” (110); 4) acknowledge historic mistreatment of communities of colour by research 

institutions; 5) acknowledge the impact and limitations of research studies; and 6) establish trust and 

prioritize community comfort (Rhodes et al., 2020).  All of these lessons point to sustained involvement in 

communities in North Carolina, as we have stated, a first step in being able to make improvements for 

farm animals in events of disasters.  

 

Key organizations to develop mutual working relationships with. 

1. The North Carolina Environmental Justice Network (NCEJC) 

2. The Rural Empowerment Association for Community Help (REACH) 

3. The Waterkeeper Alliance  

4. Coastal Carolina Riverwatch 

5. North Carolina Conservation Network 

6. The Environmental Working Group (EWG) 

7. Rural Advancement Foundation International (RAFI-USA) 

8. Energy Justice NC  

9. The Food Integrity Program (a part of the Government Accountability Project). 

10. Brother Wolf Animal Rescue (their mission is to care and rescue companion animals, 

however, have been involved in farmed animal rescues during disasters such as 

Florence even if it falls out of their ‘rescue mandate’) 

 

Key Campaign to Currently Get Involved with and Provide Resources for 
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From our research, one of the most active campaigns to get involved with relates to the 

development of biogas technology, or pig waste-to-energy projects as being rapidly developed by 

Smithfield Foods and has been given social license by the North Carolina Energy Council. In an 

interview with a member of the NCEJN, she lamented that, “climate justice became a major 

conversation, [everyone] jumped on that bandwagon, still talking about climate justice and not 

environmental injustice. I always say how can you talk about climate justice and not environmental 

injustice. Talking about a whole population of people devastated by climate justice and because of 

environmental injustice communities are ticking time bombs?” The development of this technology is a 

blatant disregard of the past 20 years of mobilization against the spray field lagoon waste management 

system. In a statement drafted by the Southern Environmental Law office, representing key organizations, 

they outlined the environmental harms pig waste biogas projects either create or exacerbate. Echoing 

the statement made by the NCEJC member, the document declares the “environmental benefits from 

biogas production and distribution are outweighed by significant environmental and public health 

impacts” (Southern Environmental Law, 2020). If the biogas projects are permitted and reach the 

projected scale in the state, numerous environmental, social, and animal welfare violations persist.  

Amongst the industry and state departments, there is a verdict that biogas projects will contribute 

to disaster mitigation in three ways. First, the development of biogas contributes to the climate strategy as 

outlined in the clean energy plan by the NCDEQ which broadly wants to reduce emissions by 40% 

from all economic sectors as mandated by the Executive Order 80 (NCDEQ, 2019, ‘North Carolina 

Clean Energy Plan’). Additionally, the high-density polyethylene lagoon cover will prevent lagoon 

breaches during the event of a flood event. Smithfield Foods, the leader in pig biogas projects in the 

state highlighted in their 2017 annual report that lagoon covers would address the “discharge of 

effluents or other waste” in the event of a natural disaster (Smithfield Foods, 2017, ‘Annual Report’). A 

third benefit reported is being construed as a ‘solution’ to power failures in the event of a disaster as with 

the development of biogas comes the infrastructure of microgrids. Microgrids are identified as a way to 

“improve resiliency” (NCDEQ, 2019, ‘North Carolina Clean Energy Plan’). This could be extrapolated 

as preserving animal welfare during a disaster as power failures occur and one of the primary concerns 

of integrators and contract farmers as demonstrated by the critical necessity of back-up generators and 

fuel.  
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With the three reported benefits that address climate change and build resiliency into the state in 

the event of a disaster, the development of biogas seems pragmatic. However, as the Southern 

Environmental Law organization and others have raised biogas further entrenches an industry that has 

failed to address the environment, and social harms as decreed in the Smithfield Agreement, and the 

moratorium on swine lagoons. Important to note is that of the proposed biogas projects thus far, the 

digester lagoon will be covered but supplementary storage lagoons remain uncovered calling into 

question the co-benefit of weather-protection Smithfield outlined.  There are several emerging 

opportunities to work with the communities advocating against the development of this project for the 

well-being of communities and the environment. The emerging critique of biogas has yet to take on the 

‘animal question’. Examples of questions to ask are: how does this project impact the welfare of pigs? 

How does this project give social license to the confinement of pigs and what are the long-term 

impacts? 

 

3. Support the use of SMEs or other Entities to Increase Oversight of Carcass Disposal 

One participant explains, “What amazes me more than anything else, is no one other than the 

state vet has authority to go onto these facilities and oversee the burial. But they are not overseeing, they 

are simply leaving it up to growers. Each county in North Carolina, has an elected health director, and 

that county directs responsibility to watch out for local citizens, the local county and that is their job. We 

have petitioned after every storm to allow the county health director to oversee burials. Are animals 

being buried in the groundwater? Yes, because we have that documented. Are they being buried near 

lakes and streams, well yes, because we got that documented. But they are not supposed to be doing 

that, but the local county health director has no authority to go into confinement, or to inspect the fields 

for burial, even though it affects the drinking water or the wells for the people in the adjoining area. 

There is one law in North Carolina, where the governor can use his emergency powers upon request to 

let the local health director go in, and I think X had a petition, during PED or a hurricane but I remember 

X sending the letter - evoke these emergency measures so we can go in and see, but the governor 

refused. When it comes to the disposal of these animals- the industry gets to do what they damn please.” 

Currently, there is some oversight of composting by hired, 3rd party SMEs. Perhaps there are ways to 

increase the extent of SME oversight by collaborating with government agencies that support the 
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industry. SMEs were key to the poultry composting program, which brought a lot of positive press. 

Could SMEs be rolled out on a larger scale? There are training programs for them and multiple 3rd 

party companies that supply them.  

 

4. Support the Development of a Buy-Out Program for Contract Poultry Growers 

In both our interviews and research, the Floodplain Swine Buyout Program initiated after 

Hurricane Floyd is reported to be the most impactful mitigation measure for swine producers, and the 

associated environmental, animal welfare, and public health harms in the event of a disaster. However, 

the same problems persist for poultry growers that are still situated within the 100-floodplain, as no site 

restrictions exist. This has permitted poultry producers to be in what is considered incredibly vulnerable 

areas, undermining the broad goal of the swine floodplain buyout program. In our interviews, we were 

given the impression that the buyout program was particularly sensitive to the issue of swine waste, or the 

lagoon infrastructure. However, now more than ever there is an equal and if not greater concern 

regarding poultry litter as demonstrated in reports from the EWG, as cited in our report. From our 

understanding, the greatest federal and state intervention made for poultry producers relates to mortality 

management, which subsumes litter in the composting process. However, that is not an intervention rather 

a response to a ‘permissible disaster’. In our interviews, a government worker shared with us that poultry 

producers at times contact the department responsible for the buyout program asking if poultry 

producers can apply. As it stands poultry producers are not included, and as Zahra shared in her 

interview, regulations, and permits would have to be put in place before a site-restriction criterion could 

be applied to poultry farms. We did not hear of plans to introduce such permits. 

A recommendation, albeit not a solution would be to form a similar buyout program for poultry 

producers. How one could do that remains a challenge, but there are instances of farmer transition 

programs out there. For example, Mercy For Animals has a ‘Transfarmation Project,’ that is mandated “to 

support farmers in transitioning out of animal agriculture and into growing crops used for plant-based 

products” (Mercy for Animals, 2020 ‘Transfarmation Project’). Another possible avenue is to work with 

the Debt Collective.  In a recent talk hosted by “Animals, Climate Change, and Global Health,” Astra 

Taylor, a key member of the Debt Collective, a union that mobilizes against predatory debt collection, 
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said her organization would be willing to work with contract farmers who are trapped by debt and lack 

of agency.   

This could be a potential intervention for poultry farmers that remain in the 100-year floodplain, 

however, for such a program to have a substantial impact, it would have to be matched by poultry site 

restrictions to prevent what we have seen play out with the swine floodplain Buyout Program; where 

poultry farms develop adjacent to land that has been decommissioned from confinement animal 

agriculture.   

 

5. Educational Campaign Uplifting the Challenges of Contract Growers Facing Disasters 

From our research and interviews, we have identified one of the most critical obstacles to 

improving animal welfare on CAFOs, specifically in disaster events, is due to the limitations inherent in 

the contract grower and integrator relationship. There are notable instances where animal welfare 

organizations have worked with contract growers to illuminate the lives of animals grown under this 

intensive system, however not to the point of ‘disaster events’. A focus on farmed animals in disasters 

could fill in this unique gap to tell the story of contract farmers’ experience with disasters to tell yet 

another powerful narrative about the problems of the contract-integrator structure. From our interviews 

with contract farmers, and folks that work with them in non-government support networks, there is 

consistently a real need for more platforms to mobilize, empower and generate educational campaigns 

that take on this poorly understood dynamic of our food system. Such an educational campaign would 

have to involve collaboration with contract growers and various groups in North Carolina such as RAFI-

USA, NCEJN, and others.  

However, anyone in contact with these farmers would need a very robust and strict 

understanding of the need to be overly cautious to protect farmer anonymity, and the real risks farmers 

face by being a whistleblower. We saw this firsthand with a farmer whom we met through a connection 

to an environmental group. The farmer had also been introduced to an animal welfare group, not 

knowing they were an animal welfare group. They assumed based on the conversation and connection 

that the group was pro-farmer and pro-environment. However, the group took photos of the farmers' 

animals—ones who were sick, and whom the group asked to take to be cared for. The farmer did not 

know that the photo was taken or that it would be published. They thought they were giving the group a 
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few birds that were going to die and give them a chance elsewhere. As a result of these published 

photos, and photos that revealed where the animals came from, the farmer was seen to be in violation 

of his contract, and his contract was violated. This left him and his family without an income and faced 

with a lawsuit. The farmer was no longer able to talk with us, and news of this has surely frightened other 

farmers from coming forward. Organizers will need to work to build long standing relationships with 

farmers, and protect farmers, in order to get the information needed to support them and create pressure 

to change the industry. 

 

6. Standard Operating Procedures (SOPs): Access and Influence 

In our report, we detail how the most critical decisions and standardizing practices are made at 

the level of the integrator. However, just as difficult to access as contracts, the “Standard Operating 

Procedures” are not privy to public review. During our desk research and deep reading of disaster 

management guides from both federal agencies (ie. USDA) and guides specific to North Carolina (ie. 

NCDA&CS), SOPs were absent. However, during our interviews, they were the most cited resource for 

contract growers. If SOPs are more significant than other resources, it would be worthwhile to find ways 

in which SOPs are made transparent or how to influence them. The SOPs, as described to us, include 

multiple disaster scenarios and action plans, which may be an obstacle for viewing them. Until SOPs are 

transparent, it remains difficult to make meaningful interventions in how contract farmers prepare and 

respond to disasters.  

Also, another recommendation involves advocating for explicit mention of such resources in 

broader disaster management resources. This has both discursive and material consequences. First, it 

would foreground the lack of agency contract growers have in decision-making processes. In literature 

broadly, the responsibility is still placed on the ‘individual farmer’ even in the most recent commodity 

guides produced by the USDA Climate Hub (in our report we reviewed the Swine and Poultry 

Producers guides specific to North Carolina). By not acknowledging this relationship, contract growers 

are both held responsible and carry the brunt of the aftermath of the disaster, both of which are grossly 

misplaced. It also serves to further alienate and repress contract growers in society, a problem we 

discussed at length in our report. Further, by re-orienting the onus to the integrator, there is a greater 

chance intervention and change can happen. As it stands most preparation and post-disaster resilience 
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measures are directed to individual contract growers, which inevitably have no real consequences. It is 

possible by shifting conversations from individual producers to the integrator, greater pressure can be 

applied when it comes to how pigs, turkeys, chickens, cows, and other farmed animals experience 

disasters in the state of North Carolina and beyond.  

One more recommendation could be to have integrators like Smithfield Foods and its 

subsidiaries, Perdue Farms, Tyson Foods, Prestage Farms, House of Raeford Farms, and others make 

public statements about how the companies envision developing climate and disaster-resilient strategies 

going forward.  

 

7. Insurance, SOPs, and embedding Resilience 

Drawing on the recommendations around the SOPs, it would be beneficial to obtain a copy of 

an SOP from a farmer, using connections through the collaborators. A sample SOP could be used to 

look for areas to increase resilience. Insurance policies of the integrator inform the SOP and the 

contract. For example, to get coverage, the integrator has to have backup generators. So, the integrator 

requires or supplies the generator. Through identifying what can lead a contract grower or integrator to 

get preferred status (because of reduced risk) and seeing existing SOPs, there may be opportunities to 

promote resilience in these spaces through using science and numbers to show the economic benefit. 

Scott Marlow writes a lot about the need for advocates to quantify financial savings as a result of 

resilience. Funding is needed for the collection and analysis of this quantitative data, use it to encourage 

insurance companies and integrators (who can be deeply connected), perhaps they could influence 

SOPs or insurance offerings to support resilience.  

Agents were difficult, if not impossible to talk to. We recommend identifying ways to continue 

pursuing agents—perhaps in another state to begin or via the agent of an engaged farmer. We 

recommend collaboration with someone in insurance law to better read and interpret both integrator 

policies and contract farmer policies, or as much as there is to find commercial agriculture policies, like 

the confinement insurance policy described here, here, here, or this one targeting integrators specifically. 

We believe there are some incentives offered by insurers for those insured to get a preferred class status 

if they show they are managing risk. We got the impression that if a farmer can show they are managing 

risk, through covered lagoons, or the use of Barn Scrapers (see below), that they could get preferred 

https://www.snipesinsurance.com/agricultural/
https://insurance.indianafarmers.com/products/farm-insurance/hog-confinement
https://specialtyriskinsuranceagency.com/services/farm-and-ranch/swine
https://s0.hfdstatic.com/sites/the_hartford/files/swine-flyer.pdf
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class status. We think pursuing insurance, in conjunction with SOPs, that there could be ways to increase 

resilience strategies. However, the politics would have to be carefully navigated: for example, 

supporting the specialized research and sending the information to be pitched by a respected extension 

agent or government worker. 

Additional insurance/risk reduction recommendations around the politics surrounding insurance 

in the future, according to an article by Mushtaq et al., (2020), “climate change will significantly impact 

the future viability and security of food production systems”, including extreme climatic events like 

hurricanes (465). Mushtaq and colleagues argue that this creates an impetus to promote novel 

approaches that “integrate risk management and risk transfer strategies, such as insurance” (465). 

However, they warn that this may “dissuade farmers from investing in climate adaptation” (Mushtaq et 

al., 2020, 465). The article discusses a resilience-based conceptual framework for integrating the two 

strategies to “substantially reduce future economic losses for farmers, while also enhancing food security 

under climate change” (475).  These authors describe these strategies as the following: a) “proactive 

investments in farmer climate adaptation, rather than reactive disaster relief”; and b) “structuring of 

government subsidies around insurance and climate disaster relief to incentivize farmer climate 

adaptation”; c) “reward efforts to adapt with cheaper insurance premiums for those that adapt”, and d) 

“recognizing investments in the integration of farm climate adaptation and risk transfer schemes.”   

 

8. Support the Implementation of Barn Scrapers 

 Barn scrapers are a unique piece of technology that could be employed in farms in North 

Carolina that are demonstrated to reduce barn odor for both the surrounding communities, farmworkers, 

and the pigs. The barn scrap technology replaces pre-existing flush systems by installing scrapping 

devices in the manure pits below the grid floors upon which pigs are.  

According to a study completed in Missouri, barn scrapers can “reduce the measured odor 

concentrations by 59-87 percent” (Lim & Parker, 2010). The benefits of this technology include a 

reduction in ammonia emissions and odor both inside the barn and from the exhaust fans (Brumback, 

2014). Smithfield Foods Inc. was legally required to install barn-scrapers, a “next-generation technology 

for manure management” on all company-owned and contracted pig farms in the state of Missouri 
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(Freese, 2018). Smithfield Foods at first was discouraged by this legal requirement, however, now state 

barn scraper technology is “key to its biogas operations in Missouri.”  

From our findings, barn scrapers remain an anomaly in North Carolina, are not considered as 

EST technology, nor are being pursued by Smithfield Foods biogas projects. However, one key 

research find relates to one of the only known farms in North Carolina that has installed this technology. 

Storm Farms installed barn scrapers and were able to “cut its lagoon footprint by 6 lagoons to just one” 

through the reduction of water-use and to make a “healthier environment for the hogs” (Harjer, 2010). 

For over ten years, the industry has made improvements in developing barn scrapers that can be 

retrofitted to pig facilities. As the technology is widely available now, in our interviews, various people 

were surprised that Smithfield Foods was not incorporating this technology into the biogas project plans 

in the state. From the observed support by the community and the compounded benefits for the contract 

grower, farmworkers, and animals in both the reduction of odor and the potential for decommissioning 

lagoons as demonstrated on Storm Farms, it would be worthwhile to support initiatives like this.   

 

9. Sustained Research Opportunities and Collaborations  

  When conducting research, it is critical to focus on ways in which your research, in both the 

process and sharing stages, benefits the community on which the work focuses on. In particular, when 

working with marginalized, racialized, and vulnerable communities—both human and non-human—the 

need to foreground real, tangible, meaningful benefits for participants is paramount to work towards 

justice. From our research and interviews, it became apparent that to work in such communities, rapport 

has to not just be established but sustained through ongoing collaboration. Writing from the experience 

of being a research assistant on this project, I (Stephanie Eccles) was given the impression from our 

interviews that all sorts of folks wanted to have long-term conversations and collaborations about how 

North Carolina can continue to respond and build resiliency into the farm management practices under 

the real and acknowledged threat of climate change. From first-hand experience, government workers, 

environmental advocates, legal scholars, contract growers, and animal rescue workers were enthused to 

talk about ‘animals in disasters’. Most approached our interviews with excitement, experiential 

knowledge, and most importantly have deep concerns that hurricanes and climate change-induced 

change. A recommendation is then to have a permanent or rolling research assistant position to continue 
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sustaining relationships and collaborating in projects that have the dual benefit to both the vulnerable 

human and animal communities. 

For example, I (Stephanie Eccles) the research assistant to this project, decided to change my 

dissertation research (related to recommendation 2 - biogas development) to continue this research after 

hearing the value and ethical necessity of long-term research and relationships. After pouring through 

various literature on animals in disasters and speaking with leading academics in the field, I realized 

how current research is slim, and there is a real necessity to continue having these conversations as the 

nexus between climate change, animal agriculture, and disasters are guaranteed. In particular, I see this 

as a critical access point to work with various stakeholders involved in animal agriculture in North 

Carolina, and how doing multi-stakeholder research will bring about the most profound material 

changes for farmed animals. Thus, long-term collaboration with various organizations highlighted in the 

report (ie. RAFI-USA, Waterkeepers, NCEJN) and sustained research will be the most productive 

relationships to have a profound influence and impact on the lives of farmed animals.  

 

10. Help to Fund Detection Technologies 

Pigbac 2 has been used successfully to distinguish hog waste from other types of waste in 

waterways, as well as in the homes of people in environmental justice communities. This has been 

weaponized successfully in lawsuits against integrators. Other detection technologies, like fluorescence, 

have the ability to distinguish between poultry and swine waste. However, it as a tool is yet to be made 

accessible to the public but will be operationalized by the DEQ partnered program called ModMon, a 

routine monitoring program of the Neuse River. In interviews with members of the Waterkeepers, they 

did not use Pigbac 2 technologies post-Florence because they couldn’t afford it. Funding the use of 

these technologies by scientists can elevate their use in highlighting violations and to support nuisance 

lawsuits, among other actions.    

 

11. Support Alternative, Welfare Friendly Hog Producers 

There are a growing number of outdoor, animal-welfare driven swine growers in Eastern North 

Carolina (and elsewhere in the state). These growers have shown that their methods and animals are 

significantly more resilient in the face of disasters. As Marlow stated in an article referenced in the report. 
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Resilience is not about how well you can build the wall, but how well you fail. In an interview with a 

pasture and woods-based farmer Billy, she described how she was better positioned to preserve the 

welfare of the hundreds of pigs on her farm during a disaster such as Hurricane Florence. She attributes 

this to her pigs having the opportunity for frequent movement, novel experiences, and are often exposed 

to different climates. She described how pigs living in CAFOs are dependent on “infrastructure and 

electricity.”  Their bodies are “bred to not have to” adjust to diverse environments and climates. 

Whereas in the event of a disaster, her pigs can find their way to higher land and “fend for themselves.” 

To prepare for a hurricane she ensures that she has a surplus of straw to absorb flood waters and to 

also provide warmth if needed. She ensures “fences and huts are positioned for worse case scenarios to 

account for the direction of wind and rain,” an impossible preparation measure on a CAFO where 

buildings and infrastructure cannot be moved or altered much. Billy lost farm infrastructure (huts and 

fences) and experienced damage to her property, such as the complete destruction of her grasses. 

However, she stated that her animals, and the animals of other similar farms, were fine “across the 

board” during Hurricane Florence.  

These farmers, however, lack the coordination and large scale organizing that the industry has. 

For example, they can’t meet big orders in grocery stores at an affordable price as individuals, but 

perhaps they could if they operated as a cooperative. Niman Ranch provides one model. Alternatively, 

and likely more productive, would be bringing these farmers together and asking them how they are 

struggling, and what types of support they would like. This could lead to helping to push particular 

policies, offering grant programs to farmers, and more. 

 Finally, we the two authors, continue to be dedicated to this work personally and professionally. 

We are happy to remain as collaborators, resources, and connection points moving forward.  

 

  

https://www.nimanranch.com/
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