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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: The Ulupono Initiative’s Proposal for Hawai‘i Dairy Farms on the Island of Kaua‘i
Dear Dr. Pressler and Mr. Glenn,
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 Ms. Bridget Hammerquist, the president of Friends of Maha‘ulepu, about the
proposal by The Ulupono Initiative to establish a dairy operation, Hawai‘i Dairy Farms (HDF), on the
island of Kaua‘i. In response to concerns conveyed by island residents, we have reviewed the Final
Environmental Impact Statement (FEIS). While we recognize that the proposed operation described in the
FEIS includes many elements that are consistent with pasture-based, sustainable production, we have
concerns regarding the feed and waste management plans should HDF expand to the contemplated herd
size. Although The Ulupono Initiative acknowledges that additional regulatory review, permitting and
public input would be required to expand the herd, some of the infrastructure required for an expansion is
included in the current proposal and FEIS. Expansion to the contemplated herd size would likely involve
implementation of some practices associated with industrial dairy operations. Should this occur, multiple
public health implications would need to be considered, many of which are described below. In an effort
to serve as a scientific resource, we have compiled and summarized research articles related to
environmental health risks associated with industrial food animal production (IFAP), with particular
emphasis on large-scale dairy operations. An annotated bibliography is provided on pages 6-16, and
Appendix A contains the abstracts from research articles focused on large-scale dairies (pages 17-23).
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Summary of Public Health Concerns Associated with IFAP
The primary human health concerns related to IFAP include: risk of infections resulting from
transmission of harmful microorganisms from animal operations to nearby residents, respiratory effects
from increased exposure to air pollution from animal operations, and multiple negative health impacts due
to exposure to ground and/or surface waters that can be contaminated by manure from animal operations.
These concerns are described in more detail below.
Disease Transmission
Conditions in IFAP operations typically include crowding. This characteristic presents opportunities for
disease transmission among animals, and between animals and humans.1,2 Nearby residents, especially
those living in close proximity to multiple operations, may have an increased risk of infection from the
transmission of harmful microorganisms from IFAP 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. It
is common for IFAP operations to administer antibiotics to animals at levels too low to treat disease (nontherapeutic use), and this practice fosters the proliferation of antibiotic-resistant pathogens. A growing
body of evidence provides support that antibiotic-resistant pathogens are found on animal operations that
administer antibiotics for non-therapeutic purposes10-12 and are also found in the environment in and
around production facilities,10 specifically in manure.11,12 Workers and community members can be
exposed to these resistant pathogens, and resistant infections in humans are more difficult and expensive
to treat2,8 and more often fatal9 than infections with non-resistant strains. It is our understanding that
antibiotics may not be used for non-therapeutic purposes on the proposed dairy operation.13 While this
may reduce the risk of infection with antibiotic resistant-bacteria to community members and workers
compared to other large dairies, pathogens can still spread from animal production operations to the
surrounding communities.14
Manure runoff from IFAP operations can introduce harmful microorganisms into nearby water sources.11
Land application of manure presents an opportunity for pathogens contained in the manure to leach into
the ground or run off into recreational water and drinking water sources, potentially causing a waterborne
disease outbreak.11 This is of particular concern for the approximately 8% of Kaua‘i County residents
who rely on private wells for drinking water and household use15; private wells are not monitored by
government agencies to ensure safe levels of pathogens.
Air Pollution
Community members living near IFAP operations can also be exposed to air pollution from these
operations, which can cause or exacerbate respiratory conditions including asthma, bronchitis and allergic
reactions.16,17 Air emissions include particulates, volatile organic compounds, and gases such as nitrous
oxide, hydrogen sulfide, and ammonia.16,18 Odors associated with air pollutants from IFAP operations
have been shown to interfere with daily activities, quality of life, social gatherings, and community
cohesion.19 Furthermore, IFAP air emissions pose a risk to susceptible populations residing beyond the
immediate vicinity of these facilities, including children and the elderly.16

3
Contaminated Ground and Surface Water
The increase in geographic concentration of livestock and transition to large, high-density, confined
animal feeding operations over the last several decades has resulted in the concentration of animal waste
over small geographic areas.11 Although animal manure is a useful fertilizer, the vast quanitities of waste
produced by IFAP operations represent a public health and ecological hazard due to degradation of
surface and ground water resources.11
Manure from IFAP operations have contaminated ground and surface waters with nitrates, drug residues,
and other hazards,4,20-22 and studies have demonstrated that humans can be exposed to waterborne
contaminants from livestock operations through the recreational use of contaminated surface water and
the ingestion of contaminated drinking water.21-23 Exposure to elevated levels of nitrates in drinking water
is associated with adverse health effects, including cancer,24-27 birth defects and other reproductive
problems,28,29 thyroid problems,23,24 and methemoglobinemia (i.e., blue baby syndrome).23,30
Nutrient runoff (including nitrogen and phosphorus) has also been implicated in the growth of harmful
algal blooms,11,31 which 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. 32,33
Concerns Regarding Hawai‘i Dairy Farms
In 2013, The Ulupono Initiative proposed to build a large dairy operation, Hawai‘i Dairy Farms (HDF),
on the island of Kaua‘i. The public health concerns summarized above are associated with many types of
IFAP operations, including large-scale dairies, and could be relevant concerns for the operation proposed
by HDF (for specific research regarding large-scale dairy operations, please refer to Appendix A). HDF
has proposed an initial herd size of 699 mature dairy cows,13 which is one head under the number
requiring a concentrated animal feeding operation (CAFO) permit by the State Department of Health.34
HDF has indicated, however, that they may expand the herd to 2,000 cows once the initial herd is
established.13 The concentration of a large number of animals on a typical IFAP operation can present
waste management challenges. Based on manure production data from the American Society of
Agricultural Engineers, a herd of 2,000 mature dairy cows would produce an estimated 300,000 pounds of
waste per day (150 lbs. per cow per day),35 more than the total daily human waste generated by the entire
population of Kaua‘i, which amounts to just under 250,000 pounds for the 67,091 residents of the island
(3.72 lbs. per person per day).15,36 As described above, manure can contaminate ground and surface
waters, posing health risks for people exposed to these waters.11, 21-23
In addition, we have concerns regarding some inconsistencies in the feed and waste management plans
described in the FEIS. HDF proposes to establish and operate their pastoral rotational-grazing dairy farm
with a herd size of 699 to 2,000 dairy cows on 469.9 acres of land.13 Herd size sustainability is dependent
on pasture productivity, and the kikuyu grass trials at HDF produced yields of 16.3 tons of grass per
acre.13 Based on United States Department of Agriculture (USDA) data and the kikuyu grass trials, a herd
of 699 mature dairy cows requires 431 acres of grazing land; however, the required acreage increases to
1,232 acres with a herd size of 2,000 cows.35,37 At current grass yields, HDF’s proposed 469.9 acres of
pasture could support a maximum of 763 cows.35,37 Even with the anticipated future yields of 20 tons of
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grass per acre, a pasture of this size can only support 936 cows, which implies more than 50% of the
2,000 cows in the contemplated herd would require feed imported from the mainland.35,37 In the FEIS,
HDF states that one of the main advantages of their proposed operation compared to conventional feedlot
dairy operations is that the pasture-based design greatly reduces reliance on imported feed.13 While it is
not uncommon for pasture-based operations to supplement animal diets with outside feed, HDF’s reliance
on imported feed would increase greatly if expanded to the contemplated herd size due to the inability of
the proposed pasture acreage to support this larger herd. Furthermore, by consuming more food than the
land provides, the herd will inevitably produce amounts of waste in excess of what the land is capable of
absorbing.
While some manure will be deposited directly on the pasture during grazing, the FEIS also outlines plans
for effluent storage ponds, or lagoons, characteristic of traditional IFAP operations.13 The FEIS states that
these lagoons will be utilized to collect the effluent from the milking parlors and will allow dairy
management to control the timing and application of manure to forage fields. 13 While lagoons designed to
hold waste from the milking parlor may be necessary, HDF’s infrastructure plans describe the
construction and utilization of an effluent storage system large enough to contain all wastewater, manure,
clean water, solids, rainfall and runoff for the entire operation for a 30-day period.13 The extent and
capacity of HDF’s proposed lagoons present a system which utilizes waste management practices similar
to a conventional large-scale dairy, not a pasture-based operation. This discrepancy between the capacity
of the proposed lagoons and the lagoon requirements of a pasture-based dairy operation should be
clarified. Lagoons can be susceptible to leaks and flooding, and the dispersion of lagoon effluent on an
oversaturated pasture can result in many of the public health and environmental risks described above.11
Several of the environmental impacts associated with IFAP outlined above have occurred on the nearby
island of Hawai‘i, underlying the importance of using precaution in reviewing permitting applications for
animal operations. The town of O‘okala experienced contamination of its water supply by animal waste
discharged from Big Island Dairy, a dairy CAFO with about 2,000 cows.38 The Hawai‘i Department of
Health fined the CAFO $25,000 for discharging animal wastewater, biosolids, and dirt into state waters
and ordered corrective action to prevent further pollution.39 The Center for Food Safety and the
community group Kupale O‘okala, Inc. have filed a lawsuit, Kupale O‘okala v. Big Island Dairy, to halt
Big Island Dairy’s wastewater discharge.38 Although the operation and management practices are
potentially different between HDF and Big Island Dairy, this situation is an example of the environmental
impacts and resulting public health risks that can result from large-scale dairy operations.
We hope that this description of public health concerns associated with IFAP is helpful. Through our
research, we know that state and local agencies can face many barriers in addressing issues surrounding
IFAP due to narrow regulations and limited resources,40,41 and we would be happy to consider a request
for technical assistance if needed. In addition to relevant studies included in Appendix A, we are also
attaching a copy of a local ordinance that establishes health, safety, and welfare regulations for large-scale
animal production as an example of measures that have been taken by other local governments. Please do
not hesitate to contact us if you have any questions.
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Sincerely,
Robert Martin
Senior Lecturer, Department of Environmental Health & Engineering
Johns Hopkins Bloomberg School of Public Health
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 Program Manager, 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
Jennifer Anderson
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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The relationship between maternal exposure to nitrates through drinking water and adverse
reproductive and developmental outcomes was reviewed in this study. Animal studies support the
association between nitrate exposure and adverse reproductive effects, and some studies report an
association between nitrates in drinking water and spontaneous abortion, intrauterine growth
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unclear and there is insufficient evidence to establish a causal relationship.
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contaminated recreational and drinking water. The control and management of blooms, and their
negative outcomes, must include nutrient input constraints, particularly on nitrogen and
phosphorus.
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waste they generate, findings of key research on CAFOs' health and environmental impacts,
EPA's progress in developing CAFO air emissions protocols, and effects of recent court decisions
on EPA's regulation of CAFO water pollutants. The GAO recommends that the EPA complete its
inventory of permitted CAFOs, reassess the current nationwide air emissions monitoring study,
and establish a strategy and timetable for developing a process-based model for measuring CAFO
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The role of local and state health departments in responding to and preventing community
concerns with industrial food animal production are explored in this study through qualitative
interviews with state and county health department staff and community members in eight states.
Political barriers, lack of jurisdiction, and limited resources, expertise and staff all limit health
departments’ ability to respond to IFAP concerns, while impacted community members reported
difficulty engaging health departments. These limitations and difficulties contribute to limited
health department engagement on these issues.
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PloS one. 2014;9(2):e89870.
Link: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0089870
This study explored how state permitting and agriculture agencies respond to environmental
public health concerns regarding industrial food animal production through qualitative interviews
with state agency staff in seven states. The study found that the agencies were unable to
adequately address these environmental public health concerns due to narrow regulations, limited
resources and a lack of public health expertise. When these constraints are considered alongside
those faced by health departments, it is clear that significant regulatory gaps exist that impact the
ability to respond to and prevent public health concerns and issues.
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Appendix A: Research Articles Related to Dairy Production and Environmental and/or Public
Health Risks
We have underlined sections of the abstracts in the appendix to highlight main points.
Burgos, J. M., B. A. Ellington, and M. F. Varela. "Presence of multidrug-resistant enteric bacteria in dairy
farm topsoil." Journal of Dairy Science 88.4 (2005): 1391-1398.
Link: https://www.ncbi.nlm.nih.gov/pubmed/15778307
In addition to human and veterinary medicine, antibiotics are extensively used in
agricultural settings, such as for treatment of infections, growth enhancement, and
prophylaxis in food animals, leading to selection of drug and multidrug-resistant
bacteria. To help circumvent the problem of bacterial antibiotic resistance, it is first
necessary to understand the scope of the problem. However, it is not fully
understood how widespread antibiotic-resistant bacteria are in agricultural settings.
The lack of such surveillance data is especially evident in dairy farm environments,
such as soil. It is also unknown to what extent various physiological modulators,
such as salicylate, a component of aspirin and known model modulator of multiple
antibiotic resistance (mar) genes, influence bacterial multi-drug resistance. We
isolated and identified enteric soil bacteria from local dairy farms within Roosevelt
County, NM, determined the resistance profiles to antibiotics associated with mar,
such as chloramphenicol, nalidixic acid, penicillin G, and tetracycline. We then
purified and characterized plasmid DNA and detected mar phenotypic activity. The
minimal inhibitory concentrations (MIC) of antibiotics for the isolates ranged from
6 to >50 microg/mL for chloramphenicol, 2 to 8 microg/mL for nalidixic acid, 25
to >300 microg/mL for penicillin G, and 1 to >80 microg/mL for tetracycline. On
the other hand, many of the isolates had significantly enhanced MIC for the same
antibiotics in the presence of 5 mM salicylate. Plasmid DNA extracted from 12
randomly chosen isolates ranged in size from 6 to 12.5 kb and, in several cases,
conferred resistance to chloramphenicol and penicillin G. It is concluded that
enteric bacteria from dairy farm topsoil are multidrug resistant and harbor
antibiotic-resistance plasmids. A role for dairy topsoil in zoonoses is suggested,
implicating this environment as a reservoir for development of bacterial resistance
against clinically relevant antibiotics.
Casey JA, Curriero FC, Cosgrove SE, Nachman KE, Schwartz BS. High-Density Livestock Operations,
Crop Field Application of Manure, and Risk of Community-Associated Methicillin-Resistant
Staphylococcus aureus Infection in Pennsylvania. JAMA Intern Med. 2013 Sep 16; 21205(21):1980–90.
Link: https://www.ncbi.nlm.nih.gov/pubmed/24043228
Nearly 80% of antibiotics in the United States are sold for use in livestock feeds.
The manure produced by these animals contains antibiotic-resistant bacteria,
resistance genes, and antibiotics and is subsequently applied to crop fields, where
it may put community members at risk for antibiotic-resistant infections. The
objective of this study was to assess the association between individual exposure
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to swine and dairy/veal industrial agriculture and risk of methicillin-resistant
Staphylococcus aureus (MRSA) infection. This study was a population-based,
nested case-control study of primary care patients from a single health care system
in Pennsylvania from 2005 to 2010. Incident MRSA cases were identified using
electronic health records, classified as community-associated MRSA or health
care–associated MRSA, and frequency matched to randomly selected controls and
patients with skin and soft-tissue infection. Nutrient management plans were used
to create 2 exposure variables: seasonal crop field manure application and number
of livestock animals at the operation. In a substudy, we collected 200 isolates from
patients stratified by location of diagnosis and proximity to livestock operations.
The study measured community-associated MRSA, health care–associated
MRSA, and skin and soft-tissue infection status (with no history of MRSA)
compared with controls. From a total population of 446,480 patients, 1,539
community-associated MRSA, 1335 health care-associated MRSA, 2895 skin and
soft-tissue infection cases, and 2914 controls were included. After adjustment for
MRSA risk factors, the highest quartile of swine crop field exposure was
significantly associated with community-associated MRSA, health care-associated
MRSA, and skin and soft-tissue infection case status (adjusted odds ratios, 1.38
[95% CI, 1.13-1.69], 1.30 [95% CI, 1.05-1.61], and 1.37 [95% CI, 1.18-1.60],
respectively); and there was a trend of increasing odds across quartiles for each
outcome (P ≤ .01 for trend in all comparisons). There were similar but weaker
associations of swine operations with community-associated MRSA and skin and
soft-tissue infection. Molecular testing of 200 isolates identified 31 unique spa
types, none of which corresponded to CC398 (clonal complex 398), but some
have been previously found in swine. Proximity to swine manure application to
crop fields and livestock operations each was associated with MRSA and skin and
soft-tissue infection. These findings contribute to the growing concern about the
potential public health impacts of high-density livestock production.
Donham KJ, Wing S, Osterberg D, al et, Flora JL, Hodne C, et al. Community health and socioeconomic
issues surrounding concentrated animal feeding operations. Environ Health Perspect. 2007
Feb;115(2):317–20.
Link: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1817697/
A consensus of the Workgroup on Community and Socioeconomic Issues was that
improving and sustaining healthy rural communities depends on integrating
socioeconomic development and environmental protection. The workgroup agreed
that the World Health Organization's definition of health, "a state of complete
physical, mental and social well-being and not merely the absence of disease or
infirmity," applies to rural communities. These principles are embodied in the
following main points agreed upon by this workgroup. Healthy rural communities
ensure a) the physical and mental health of individuals, b) financial security for
individuals and the greater community, c) social well-being, d) social and
environmental justice, and e) political equity and access. This workgroup

19
evaluated impacts of the proliferation of concentrated animal feeding operations
(CAFOs) on sustaining the health of rural communities. Recommended policy
changes include a more stringent process for issuing permits for CAFOs,
considering bonding for manure storage basins, limiting animal density per
watershed, enhancing local control, and mandating environmental impact
statements.
Jahne, Michael A., et al. "Emission and Dispersion of Bioaerosols from Dairy Manure Application Sites:
Human Health Risk Assessment." Environmental Science & Technology 49.16 (2015): 9842-9849.
Link: http://pubs.acs.org/doi/pdfplus/10.1021/acs.est.5b01981
In this study, we report the human health risk of gastrointestinal infection
associated with inhalation exposure to airborne zoonotic pathogens emitted
following application of dairy cattle manure to land. Inverse dispersion modeling
with the USEPA’s AERMOD dispersion model was used to determine bioaerosol
emission rates based on edge-of-field bioaerosol and source material samples
analyzed by real-time quantitative polymerase chain reaction (qPCR). Bioaerosol
emissions and transport simulated with AERMOD, previously reported viable
manure pathogen contents, relevant exposure pathways, and pathogen-specific
dose-response relationships were then used to estimate potential downwind risks
with a quantitative microbial risk assessment (QMRA) approach. Median 8-h
infection risks decreased exponentially with distance from a median of 1:2700 at
edge-of-field to 1:13 000 at 100 m and 1:200 000 at 1000 m; peak risks were
considerably greater (1:33, 1:170, and 1:2500, respectively). These results indicate
that bioaerosols emitted from manure application sites following manure
application may present significant public health risks to downwind receptors.
Manure management practices should consider improved controls for bioaerosols
in order to reduce the risk of disease transmission.
Schmalzried, Hans D., and L. Fleming Fallon Jr. "Proposed Mega-Dairies and Quality-of-Life Concerns:
Using Public Health Practices to Engage Neighbors." Public Health Reports 125.5 (2010): 754.
Link: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2925014/
This article describes the steps taken by the Henry County Health Department
(Ohio) to engage with concerned community members by collaborating in baseline
data collection prior to the arrival of a large-scale dairy operation. Data collection
included water quality testing of residential wells neighboring the dairy operation,
a fly trapping and counting program, and a review of local property values. As a
dairy with 690 cows will have average water requirements of 35,000 gallons/day,
the Health Department coordinated a pumping test to assess groundwater levels and
found that groundwater volumes were sufficient to supply the needs of the dairy
and the surrounding residential wells. Residential wells were tested for coliform
bacteria and field-tested for nitrates and hydrogen sulfide gas, and some of the
wells tested unsafe for bacteria. In these cases, homeowners were given
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instructions on how to disinfect their wells and advised to do follow-up testing. The
narrative concludes that data obtained prior to operations can be very useful and
that local health departments can work with neighbors and facility operators to
ensure that appropriate preventive measures are in place before operation to protect
the public.
Showers, William J., et al. "Nitrate contamination in groundwater on an urbanized dairy farm."
Environmental Science & Technology 42.13 (2008): 4683-4688.
Link: http://pubs.acs.org/doi/full/10.1021/es071551t
Urbanization of rural farmland is a pervasive trend around the globe, and
maintaining and protecting adequate water supplies in suburban areas is a growing
problem. Identification of the sources of groundwater contamination in urbanized
areas is problematic, but will become important in areas of rapid population growth
and development. The isotopic composition of NO3(δ15NNO3 and δ18O NO3),
NH4 (δ15NNH4), groundwater (δ2Hwt and δ18Owt) and chloride/bromide ratios
were used to determine the source of nitrate contamination in drinking water wells
in a housing development that was built on the site of a dairy farm in the North
Carolina Piedmont, U.S. The δ15NNO3 and δ18O NO3 compositions imply that
elevated nitrate levels at this site in drinking well water are the result of waste
contamination, and that denitrification has not significantly attenuated the
groundwater nitrate concentrations. δ15NNO3 and δ18ONO3compositions in
groundwater could not differentiate between septic effluent and animal waste
contamination. Chloride/bromide ratios in the most contaminated drinking water
wells were similar to ratios found in animal waste application fields, and were
higher than Cl/Br ratios observed in septic drain fields in the area. δ18Owt was
depleted near the site of a buried waste lagoon without an accompanying shift in
δ2Hwt suggesting water oxygen exchange with CO2. This water−CO2 exchange
resulted from the reduction of buried lagoon organic matter, and oxidation of the
released gases in aerobic soils. δ18Owt is not depleted in the contaminated
drinking water wells, indicating that the buried dairy lagoon is not a source of
waste contamination. The isotope and Cl/Br ratios indicate that nitrate
contamination in these drinking wells are not from septic systems, but are the result
of animal waste leached from pastures into groundwater during 35 years of dairy
operations which did not violate any existing regulations. Statutes need to be
enacted to protect the health of the homeowners that require well water to be tested
prior to the sale of homes built on urbanized farmland.
Wichmann, Fabienne, et al. "Diverse antibiotic resistance genes in dairy cow manure." MBio 5.2 (2014):
e01017-13.
Link: http://mbio.asm.org/content/5/2/e01017-13.short
Application of manure from antibiotic-treated animals to crops facilitates the
dissemination of antibiotic resistance determinants into the environment.
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However, our knowledge of the identity, diversity, and patterns of distribution of
these antibiotic resistance determinants remains limited. We used a new
combination of methods to examine the resistome of dairy cow manure, a
common soil amendment. Metagenomic libraries constructed with DNA extracted
from manure were screened for resistance to beta-lactams, phenicols,
aminoglycosides, and tetracyclines. Functional screening of fosmid and smallinsert libraries identified 80 different antibiotic resistance genes whose deduced
protein sequences were on average 50 to 60% identical to sequences deposited in
GenBank. The resistance genes were frequently found in clusters and originated
from a taxonomically diverse set of species, suggesting that some microorganisms
in manure harbor multiple resistance genes. Furthermore, amid the great genetic
diversity in manure, we discovered a novel clade of chloramphenicol
acetyltransferases. Our study combined functional metagenomics with thirdgeneration PacBio sequencing to significantly extend the roster of functional
antibiotic resistance genes found in animal gut bacteria, providing a particularly
broad resource for understanding the origins and dispersal of antibiotic resistance
genes in agriculture and clinical settings. The increasing prevalence of antibiotic
resistance among bacteria is one of the most intractable challenges in 21st-century
public health. The origins of resistance are complex, and a better understanding of
the impacts of antibiotics used on farms would produce a more robust platform for
public policy. Microbiomes of farm animals are reservoirs of antibiotic resistance
genes, which may affect distribution of antibiotic resistance genes in human
pathogens. Previous studies have focused on antibiotic resistance genes in
manures of animals subjected to intensive antibiotic use, such as pigs and
chickens. Cow manure has received less attention, although it is commonly used
in crop production. Here, we report the discovery of novel and diverse antibiotic
resistance genes in the cow microbiome, demonstrating that it is a significant
reservoir of antibiotic resistance genes. The genomic resource presented here lays
the groundwork for understanding the dispersal of antibiotic resistance from the
agroecosystem to other settings.
Williams, D’Ann L., et al. "Cow allergen (Bos d2) and endotoxin concentrations are higher in the settled
dust of homes proximate to industrial-scale dairy operations." Journal of Exposure Science and
Environmental Epidemiology 26 (2014): 42-47.
Link: https://www.nature.com/articles/jes201457
Airborne contaminants produced by industrial agricultural facilities contain
chemical and biological compounds that can impact the health of residents
living in close proximity. Settled dust can be a reservoir for these contaminants
and can influence long-term exposures. In this study, we sampled the indoorand outdoor-settled dust from 40 homes that varied in proximity to industrialscale dairies (ISD; industrial-scale dairy, a term used in this paper to describe a
large dairy farm and adjacent waste sprayfields, concentrated animal feeding
operation or animal feeding operation, that uses industrial processes) in the
Yakima Valley, Washington. We analyzed settled dust samples for cow
allergen (Bos d2, a cow allergen associated with dander, hair, sweat and urine,
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it is a member of the lipocalin family of allergens associated with mammals),
mouse allergen (Mus m1; major mouse allergen, a mouse urinary allergen, in
the lipocalin family), dust mite allergens (Der p1 (Dermatophagoides
pteronissinus 1) and Der f1 (Dermatophagoides farinae 1)), and endotoxin (a
component of the cell walls of gram negative bacteria, lipopolysaccharide,
which can be found in air and dust and can produce a strong inflammatory
response). A concentration gradient was observed for Bos d2 and endotoxin
measured in outdoor-settled dust samples based on proximity to ISD. Indoorsettled dust concentrations of Bos d2 and endotoxin were also highest in
proximal homes. While the associated health effects of exposure to cow
allergen in settled dust is unknown, endotoxin at concentrations observed in
these proximal homes (100 EU/mg) has been associated with increased negative
respiratory health effects. These findings document that biological
contaminants emitted from ISDs are elevated in indoor- and outdoor-settled
dust samples at homes close to these facilities and extend to as much as three
miles (4.8 km) away.
Relation between Nitrates in Water Wells and Potential Sources in the Lower Yakima Valley,
Washington State. U.S. Environmental Protection Agency, Washington, D.C., 2012.
Link: https://www3.epa.gov/region10/pdf/sites/yakimagw/nitrate_in_water_wells_study_9-27-2012.pdf
Several investigations relating to nitrate contamination in the Lower Yakima
Valley in Washington State have shown nitrate levels in drinking water above the
U.S. Environmental Protection Agency (EPA) maximum contaminant level (MCL)
of 10 mg/L. From February through April 2010, EPA conducted sampling of
drinking water wells and potential sources of nitrate contamination in the Lower
Yakima Valley, in central Washington State. This report presents the results of
these sampling efforts. EPA collected over 331 samples from residential drinking
water wells for nitrate and bacteria, and multi-parameter sampling on 29 water
wells (26 residential drinking water wells and three dairy supply wells), 12 dairy
lagoons (15 samples), 11 soil samples (five at dairy application fields and six at
irrigated and fertilized crop fields), five dairy manure pile samples, and three
wastewater treatment plant (WWTP) influent samples. EPA’s data provide some
indication of the likely nitrate sources for seven of the 25 residential wells tested-animal waste was determined to be the source for six of the wells, and synthetic
fertilizer the source for one of the wells. Given the historic and current volumes of
wastes generated and stored by dairies, and the application of nitrogen-rich
fertilizers including dairy waste in the Lower Yakima Valley, it is expected that
dairies are a likely source of high nitrate levels in downgradient drinking water
wells. The total nitrogen, major ions, alkalinity and barium data provide strong
evidence that the dairies evaluated in this study are likely sources of the high nitrate
levels in the drinking water wells downgradient of the dairies. Additional
information that supports this conclusion includes: there are few potential sources
of nitrogen located upgradient of the dairies; the dairy lagoons are likely leaking
large quantities of nitrogen-rich liquid into the subsurface; and Washington State
Department of Agriculture inspectors have reported elevated levels of nitrogen in
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application fields of the dairies in the study. Evaluating actions to reduce nitrate
concentrations in residential drinking water wells was beyond the scope of the
EPA’s report. EPA concluded that actions to reduce nitrate levels are needed,
although it may take many years to reduce nitrates in residential drinking water
wells to safe levels because of the extent of the nitrate contamination in the Lower
Yakima Valley and the persistence of nitrate in the environment.

