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Disclaimer: The opinions expressed herein are our own and do not necessarily reflect the views 
of The Johns Hopkins University. 
 
RE: Proposed Herbruck’s Poultry Ranch Egg-layer Poultry Operation 
 
Dear Mr. Rife, Mr. Funk, and Mr. Weller, 
 
We are researchers at The Johns Hopkins Center for a Livable Future, based at the Bloomberg 
School of Public Health in the Department of Environmental Health and Engineering. The 
Center engages in research, policy analysis, education, and other activities guided by an ecologic 
perspective that diet, food production, the environment, and public health are interwoven 
elements of a complex system. We recognize the prominent role that food animal production 
plays regarding a wide range of public health issues surrounding that system. 
 
We have been contacted by Franklin County residents about a proposed 2.4 million-layer 
capacity poultry operation in your jurisdiction. We understand that the county has a high density 
of industrial food animal operations, including dairy cows, hogs, broilers and layers, and that the 
proposed operation would more than double the layer inventory in this area. In response to 
concerns of county residents and in an effort to serve as a resource, we have summarized the 
primary public health concerns associated with industrial food animal production (IFAP), 
focusing specifically on poultry production.  
 
To date, few scientific investigations have explored the public health risks posed to neighboring 
communities by large-scale egg layer operations. While meaningful differences in the production 
of broiler chickens and layers exist, particularly with regard to methods for manure management 
and the lifespan of the animals, key similarities are also evident. These include heightened 
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animal density, the use of ventilation fans, and the generation of massive quantities of manure. 
For this reason, we assert that studies of the public health risks from broiler operations, in the 
absence of information specific to layers, are informative regarding community risks posed by 
layer operations. An annotated bibliography is provided on pages 6-15. 
 
Summary of Public Health Concerns Associated with IFAP  
 
The primary human health concerns related to IFAP include: infections resulting from 
transmission of harmful microorganisms from IFAP operations to nearby residents; respiratory 
problems resulting from increased exposure to air pollution from animal operations; and multiple 
negative human health impacts due to increased exposure to ground and/or surface waters that 
are contaminated by manure from IFAP operations. These concerns are described in greater 
detail below.    
 
Disease Transmission  
The poor conditions characteristic of IFAP operations, including crowding, present opportunities 
for disease transmission among animals, and between animals and humans. 1,2  Those living near 
IFAP operations are vulnerable, especially if they live in close proximity to multiple operations, 
and may have an increased risk of infection from the transmission of harmful microorganisms 
from operations via flies or contaminated air and water. 3-7   
 
Of additional concern is exposure to pathogens that are resistant to antibiotics used in human 
medicine. Administering antibiotics to animals at levels too low to treat disease (non-therapeutic 
use) is common practice in many IFAP operations to promote growth or prevent disease. This 
practice fosters the proliferation of antibiotic-resistant pathogens. Resistant infections in humans 
are more difficult and expensive to treat 8  and more often fatal 9  than infections with non-
resistant strains. A large body of evidence provides support that antibiotic-resistant pathogens are 
found in IFAP operations that administer antibiotics for non-therapeutic purposes 10  and that 
such pathogens are also found in the environment in and around production facilities, specifically 
in the litter 11,12  and on flies. 13   
 
Poultry operation workers are disproportionately exposed to these pathogens. 4,14  In a study on 
the Delmarva Peninsula, poultry workers were found to have 32 times the odds of carrying 
gentamicin- resistant E. coli compared with other residents in the community. 4  Colonized or 
infected workers may transport pathogens into their communities. 4  
 
Manure runoff from IFAP operations can introduce these harmful pathogens into nearby water 
sources. 11  Land application of manure presents a pathway for pathogens and chemicals 
contained present in the manure to leach into groundwater (which may be used for drinking 
water) or run off into recreational waters and drinking water sources, potentially causing a 
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waterborne disease outbreak. 11  The area proposed for the layer operation may be at particularly 
high risk of water contamination due to its location over a karst aquifer. 15,16  Sinkholes, sinking 
streams, open fractures and cracks characteristic of karst aquifers provide little to no filtration of 
incoming water, leaving groundwater in these aquifers even more vulnerable to pesticide, 
nutrient, and pathogen contamination from land use activities than other types of aquifers. 17 A 
review of groundwater quality in a Wisconsin karst aquifer found that the land application of 
animal waste in the area led to significant contamination of the aquifer and private wells by 
pathogens, pathogen indicators, and nitrates. 18  This is of particular concern for the 
approximately 31% of Franklin County residents who rely on private wells for drinking water 
and household use 19 ; private wells are not routinely monitored by government agencies to 
ensure safe levels of pathogens. 
 
Air Pollution 
Poultry workers and community members living near IFAP operations also face increased 
exposure to air pollution from these operations, which can cause or exacerbate respiratory 
conditions including asthma, 20-22  bronchitis, and allergic reactions. 21  Air emissions from 
poultry IFAP operations include particulates, volatile organic compounds, and gases such as 
ammonia. 20,22,23  Harmful microorganisms have been found in the air up to 3,000 meters from 
poultry operations, and variations in wind patterns make it difficult to predict which residents 
might be most affected. 5  Harmful bacteria such as Campylobacter have been reported to enter 
and leave poultry operations via insects and massive ventilation systems, 7  and infectious agents 
have been found on deposits of particulate matter several miles from operations. 5   
 
Contaminated Ground and Surface Water 
A transition over the last several decades to large, high-density, confined animal feeding 
operations that tend to be clustered near processing facilities has resulted in the concentration of 
animal waste over small geographic areas. 11  Based on manure production data from the 
American Society of Agricultural Engineers, 24  a 2.4 million-layer operation would produce an 
estimated 456,000 pounds of waste per day (0.19 lbs. per hen), or roughly two and half times the 
equivalent amount of human waste generated daily by the entire city of Harrisburg, 
Pennsylvania. Although animal manure is an invaluable fertilizer when used in moderation, 
waste quantities of the magnitude produced by IFAP operations represent a public health and 
ecological hazard through the degradation of surface and ground water resources. 11   
 
Litter from IFAP operations can contaminate ground and surface waters with nitrates, 25  drug 
residues, and other hazards, 6,26  and studies have demonstrated that humans can be exposed to 
waterborne contaminants from livestock and poultry operations through the recreational use of 
contaminated surface water and the ingestion of contaminated drinking water. 27  Studies of 
community water systems in Maryland found that poultry and corn production are associated 
with higher nitrate concentrations (naturally occurring in manure) in surface and groundwater  25  
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and drinking water wells. 28  Exposure to elevated levels of nitrates in drinking water is 
associated with adverse health effects, including cancer, 29-32  birth defects and other reproductive 
problems, 27,29,33,34  thyroid problems, 27,29  and methemoglobinemia (a condition that can be fatal 
to infants). 27,35  
 
There also may be health risks associated with exposure to drug residues and excreted hormones 
found in ground and surface water contaminated by poultry manure. Of particular concern is 
estradiol, which is naturally found at high levels in poultry manure and is an endocrine-disruptor 
in humans. 36  Environmental estrogens such as estradiol may be linked to increased incidence of 
male reproductive tract disorders, reduced sperm counts, and increases in the frequency of 
female breast cancer. 36  
 
Nutrient runoff (including nitrogen and phosphorus) has also been implicated in the growth of 
harmful algal blooms, 11,37  which may pose health risks for people who swim or fish in 
recreational waters, or who consume contaminated fish and shellfish. Exposure to algal toxins 
has been linked to neurological impairments, liver damage, gastrointestinal illness, severe 
dermatitis, and other adverse health effects. 38,39  
 
We hope that this description of public health concerns associated with IFAP is helpful. Through 
our research, we know that local agencies can face many barriers in addressing issues associated 
with IFAP operations due to narrow regulations and/or limited resources for monitoring impacts 
to public health and/or the environment. 40,41  Please do not hesitate to contact us if you have any 
questions. 
 
Sincerely, 
 
James D. Yager, PhD 
Edyth H. Schoenrich Professor Emeritus 
Acting Director, Johns Hopkins Center for a Livable Future 
Professor & Deputy Chair, Department of Environmental Health & Engineering 
Senior Associate Dean for Academic Affairs (2000–2013) 
Johns Hopkins Bloomberg School of Public Health 
Johns Hopkins University 
 
Robert S. Lawrence, MD, MACP 
The Center for a Livable Future Professor Emeritus in Environmental Health & Engineering 
Founding Director, Johns Hopkins Center for a Livable Future 
Johns Hopkins Bloomberg School of Public Health 
Johns Hopkins University 
 
Robert Martin 
Senior Lecturer, Department of Environmental Health & Engineering 
Johns Hopkins Bloomberg School of Public Health 
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Program Director, Food System Policy 
Johns Hopkins Center for a Livable Future 
Johns Hopkins University 
 
Jillian P. Fry, PhD, MPH 
Assistant Scientist, Departments of Environmental Health & Engineering and Health, Behavior 
and Society 
Johns Hopkins Bloomberg School of Public Health 
Project Director, Food Production and Public Health 
Johns Hopkins Center for a Livable Future 
Johns Hopkins University 
 
Carolyn Hricko, MPH 
Research Assistant, Food System Policy 
Johns Hopkins Center for a Livable Future 
Johns Hopkins University 
Department of Environmental Health & Engineering 
Johns Hopkins Bloomberg School of Public Health 
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