Science Team Report and Recommendations
(Findings of Fact)

Environmental Human Health & Safety Risk

To Water Quality, Air Quality, Soil Quality, and Natural Areas
From Concentrated Animal Feeding Operations (CAFOs)*

Town of Sylvester, Green County, Wisconsin

l. Introduction

A Science Team (the Team) was formed to prepare this report for the Town of Sylvester? Board
of Supervisors and its appointed Large-scale Livestock Siting Committee (the Committee),
summarizing natural resource information and relevant scientific literature regarding the
impacts of large-scale livestock facilities and associated offsite operations on key resources,
including ground and surface waters, soil health, and air quality, and resulting risks to human
health and safety posed by these impacts. The geographical context of the report is inclusive of
the Town of Sylvester (hereafter also referred to as the Township or Town) and of Green
County (the County). Included in the report are recommendations, based on the scientific
findings, intended to assist the Committee, Town, and County in developing appropriate
regulatory approaches to address and thereby minimize the impacts and risks to the health and
safety of the citizens of the Township and County from the siting and operation of such facilities
now and into the future.

For purposes of this review, the Team developed a set of guiding principles and a preliminary
scoping matrix to ensure objectivity and to focus the review and reporting process on the
Team’s principle tasks: 1) identify, characterize, and illustrate the physical landscape conditions
in Sylvester Township and Green County that contribute to and amplify health and safety risk
from exposure to contaminated water, soil, and air, 2) provide a concise summary of existing
and probable environmental and human health and safety impacts from the siting of large-scale
livestock facilities and the land spreading of large quantities of livestock waste in the Town and

YIn this document, we use the Wisconsin DNR Chapter NR 243 definitions for CAFO and AFO as follows:
“Concentrated animal feeding operation” or “CAFO” means an animal feeding operation with 1,000 animal units or
more at any time and stores manure or process wastewater in a below or at grade level storage structure or land
applies manure or process wastewater; “Animal feeding operation” or “AFO” means a lot or facility, other than a
pasture or grazing area, where animals have been, are or will be stabled or confined, and will be fed or maintained
for a total of 45 days or more in any 12-month period. We refer the reader to Wisconsin Chapter NR 243 Animal
Feeding Operations for further details. Because states have different minimum thresholds either defined by the
number of animals or animal units, and because the numbers vary widely by livestock species and geography, we
have reviewed any farm operation referenced as a CAFO or AFO in the technical literature.

> Town of Sylvester referenced in this document refers to the legal entity and, with respect to scientific findings
and observations, to the entire 36 square miles identified on cadastral surveys of Wisconsin.
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County based on the available scientific literature, and 3) provide science-based
recommendations for consideration and use by the Township and County for the development
of policy and regulatory programs.

Direct and Indirect Exposures

Health and safety risk includes both direct and indirect impacts. A direct exposure, such as a
toxic spill that releases hydrogen sulfide into the air, may result in the immediate loss of life
(citizens, livestock, and wildlife) as has occurred in California, North Carolina, and other
locations. A chronic, indirect exposure to contaminants over several years may, as one
consequence, increase the cancer rate, from several persons per thousand inhabitants to over
100 recorded cases per 1000 citizens. An indirect impact may result from surface-applied
manure leaching nitrates or coliform bacteria into groundwater. One example is the condition
methemoglobinemia, or "blue-baby syndrome". When groundwater that is contaminated with
nitrates is used daily with baby formula fed to an infant, methemoglobinemia can occur and can
result in death. This is an example of a very high risk condition resulting from increased nitrate
levels in groundwater. Other indirect impacts may be more chronic in nature and contribute to
the ongoing debilitation of humans, livestock, and wildlife. For example, continuous exposure
to low doses of skin, eye, and lung irritants, such as ammonia, ammonium, methane, nitrous
oxide, and sulfur mercaptan compounds found as either solubles in drinking water or as
aerosols in bathing water, have been associated with many human illnesses and increased
death rates. Some contaminant exposures, such as bacteriological exposures (e.g., from
Salmonella, Escherichia coli (E. coli), Cryptosporidium, and Campylobacter) occur through direct
exposure to diseased animals or manure, through the air, or in the drinking water. In addition
to these microbes, inhaled fungal spores and ingested viral organisms can, and do, cause
serious human illness, disablement, and even death.

Antibiotics and hormone supplements given to livestock, which subsequently pass into the
environment via manure and urine, can pose an even more insidious risk to the health of
humans, livestock and wildlife. Such cases have been increasingly documented in Wisconsin
and throughout the United States. As the Center for Disease Control (CDC), local and state
health agencies, and physicians amass human health data, they are finding increased human
health and safety risk concerns. Endocrine disruption diseases, impaired human growth,
increased rates of rare cancers, ovarian and cervical diseases, abnormal hormonal behaviors,
and the trend toward earlier age of first menstruation have been routinely documented in
Wisconsin and elsewhere in the U.S. A significant number of such rare diseases, conditions or
trends are most prevalent in areas with concentrated industry, mining, and intensified
agriculture, as seen in Wisconsin. As part of this study, we have consulted Monroe area
physicians to document how these human health concerns are increasing in Green County.

The above examples are provided to clarify the definitions of direct and indirect exposure and
to help the Town understand that both direct and indirect exposures pose risk, and may occur
as rare, stochastic events such as spills, or occur because of chronic exposure to contaminants
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at low or high doses over time. Both direct and indirect exposures need to be addressed in the
development of protective ordinances. It is important to note that trends of this nature may
not show up statistically in cause-of-death records for a decade or more after contaminants
enter the environment.

Concerns—Causation and Circumstantial Evidence

The Science Team has strived to present factual, well documented evidence for health and
safety risk that may result from any proposed change or intensification of land use associated
with large-scale livestock operations, particularly the introduction of multiple contaminants and
disease vectors to the environment that have been documented elsewhere to negatively
impact human health. Such risks also include those that cause or contribute to increased
financial costs where it is necessary to restore health and safety to the community following an
event of direct or indirect exposure.

We have attempted to objectively draw the potential risks to the Town and County, so that as
an entrusted governing body, Supervisors will have the best information to use in weighing
decisions regarding health and safety risks. We have sought to provide the Town with the most
informed understandings from the literature, so that lessons learned from the earliest findings
of doctors, scientists, regulators, and policy makers can be applied before serious health and
safety problems develop locally.

Uncertainty—Governance and Regulatory Programs

Uncertainty is a part of every decision made in life. Uncertainty in science is typically quantified
using probabilities. Highly probable human health and safety risk means that the probability of
a human health or safety risk concern has a 95% chance of occurring. This is the practice in
most scientific studies. For purposes of this summary paper, where we cite peer-reviewed
scientific literature, this standard of probability has generally been followed in each case. In
regulatory and policy studies, how probable a human health and safety risk concern is, may not
be documented with the same quantitative certainty as with most peer-reviewed studies.
However, to err on the side of caution and prudency, we have opted to document, even
without regulatory and policy presentations of the scientific probability, the key findings so that
regulatory and policy decisions can be understood within the context of how other governing
boards are acting on these scientific findings. It also may be useful to understand how these
boards are translating these findings into policy and regulatory instruments for protection of
public health and safety, as well as risks associated with livestock, pets, wildlife, fisheries and
the additional natural resources we depend on, including clean air, water, and healthy
productive soils.

In some cases, we have provided interpretations of scientific findings. These interpretations
use the years of experience contained within the Science Team members, in addition to others
we have called upon, including local, state and national medical health professionals and
experts in various other scientific disciplines. We provide these interpretations only to do the
job we are called upon as a normal and customary part of being scientists, engineers, and

02152016 3 Science Team Report & Recommendations



advisors to governments, businesses, and regulatory and policy agencies. Decision-making
grounded in prudency typically is guided not only by robust science, but also by the concerns of
those parties studying relevant issues. Prudent decisions may include guidance to allow the
time (uninterrupted by unnecessary pressure to make hasty decisions) to gather the necessary
data in order to understand how findings in another location apply to Green County or to the
Town, to work through the governance documents. For example, if ground and surface water
contamination impairment is increasing under a suite of governance policies and regulations, it
may not be prudent to continue to approve proposals under these same policies.

In our society, the evidence used in making decisions about how to govern and what policies to
put into place to protect human health and safety can be very complex. As with any human
experience, the weight of evidence can compel us to make changes in our decisions as
individuals as well as governance agents for a public trust. For many decisions with which we
are faced, the evidence is often very complex. One scientific study that may have narrowly
focused on the measurement of groundwater impacts from manure spreading in a location
with very low risk soils (i.e. no karst bedrock, wetlands, springs, seeps, shallow water tables, or
groundwater recharge areas), may have concluded that groundwater contamination had a very
low probability of occurring, minimizing the health risk to human, livestock, wildlife and
fisheries in that environment. A study with the opposite physical conditions present might find
that significant health risks to humans, livestock, wildlife and fisheries exist. The details matter
in science and our ability to use science in decision making must rely on the ability to recognize
the importance of details.

Oversimplification of Complexity is Leading to Increased Costs

What has become clear during the review of the literature and development of this summary
document is that land uses in Green County and the Township have already undergone, and will
continuously undergo, change. From land development to farming, change is intrinsic in land
use decisions. Change can be seen in the diversity of farming operations we observe here and
throughout much of Wisconsin. The current surface and groundwater data from Green County
and the Township consistently documents increased impairment of our waters. This reveals
how the quality of our surface and groundwater resources are deteriorating, evident from the
increased number of impaired streams meeting the USEPA Clean Water Act Section 303(d)
impaired waters listing, and the number of water supply wells reported as contaminated and
often exceeding safe drinking water standards.

Historically, approved changes in land uses have been associated with a parallel series of state
and federal regulations governing water quality. While local and state approvals for land use
have occurred, and continue to occur, water quality continues to deteriorate. This trend has
been acknowledged in numerous studies conducted by esteemed and credible sources,
including the University of Wisconsin, University of Wisconsin Extension, Wisconsin Geological
and Natural History Survey (WGNHS), Wisconsin Department of Natural Resources (WDNR),
state and private laboratories, and the United States Environmental Protection Agency (USEPA).
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What is unfortunately clear from a review of the science in Wisconsin is that lack of
accountability and political expediency have been a distraction from focusing on decisions to
ensure that impacts to water and other natural resources do not occur in the first place, that
adequate funds are set aside, and that a streamlined enforcement process is put into place to
clean-up and ensure our community’s and citizen’s right to clean water. We encourage the
Town of Sylvester to focus on ensuring that policies and local enforcement are in place with
commensurate rigorous and enforceable requirements, to ensure that citizens do not bear the
brunt of the repair or replacement of natural resources, including water restoration costs, and
the more costly impacts from inherent risks to human health and safety and the environment.

The balance of this document provides the Science Team’s review of key topics relevant to
these risks to human health and safety and the environment. We have compiled the technical
scientific publications used in the preparation of this document, organized by section, in the
Literature Citations near the end of the document, along with other relevant materials, which
are provided as Appendices.
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Il. Review of Physical (Abiotic) Conditions Contributing to Risk Factors

A. Introduction

Physical, or abiotic, conditions of geology, air, water, chemistry, and meteorology provide a
fundamental reality that must be assessed fully to understand human health and safety risk
from any land use change proposed in the Township and throughout Green County. These
abiotic conditions interact with biota (living plants, soil fungi, soil microbes, humans, pets,
livestock and wildlife), and along with our land use practices, it is this interaction that
contributes to the quality and productivity of the land, air, and water resources, as well as to
the health and safety risk exposures we as human beings experience living in this environment.

Green County, including the Town of Sylvester, possesses geological, soil, and water resource
conditions that render large areas vulnerable to surface and groundwater contamination. The
underlying aquifer has been determined to be susceptible to contamination, particularly from
excess contributions of nitrate. The United States Geological Survey (USGS) groundwater
contamination susceptibility mapping website (http://wi.water.usgs.gov) is a land use planning
tool that provides a picture of such conditions based on existing data. This can be an effective
tool, particularly when combined with up-to-date land use maps, groundwater quality data, and
other contaminant source information. An evaluation of the Groundwater Contamination
Susceptibility Map for Green County illustrates that approximately 85% of groundwater by
section in the county is “more susceptible” to contamination and approximately 75% of the
sections demonstrate significant risk (upper 25% of risk factors). Characteristics evaluated for
this determination include depth to bedrock, type of bedrock, soil characteristics, depth to
water table, and groundwater features. These variables are discussed in more detail below,
along with other environmental factors including topography and air quality.

Restrictions and prohibitions that regulate where manure and waste water can be land applied,
due to contamination risk, have been developed by the Natural Resources Conservation Service
(NRCS), Wisconsin Department of Agriculture, Trade and Consumer Protection (DATCP), and
Wisconsin Department of Natural Resources (WDNR). These data were utilized by the Team to
develop detailed map graphics that illustrate these key susceptibility conditions and restricted
areas at the Green County and Town of Sylvester scale. The maps are provided as figures in the
following sections of this document, but any one of the maps can also be provided at a larger
scale as needed to facilitate examination, discussion, and for public presentation purposes.

B. Depth to Bedrock

More than 60% of Green County is reported to have bedrock exposed at the surface or less
than five feet below the soil surface (see the Green County Depth to Bedrock map, available on
the WDNR Protecting Wisconsin’s Groundwater through Comprehensive Planning website). An
evaluation of high capacity well construction information also confirms shallow depths to
bedrock of 0 to 25 feet below the surface throughout a significant portion of the County and
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Figure 1A. Green County Depth to Bedrock from SSURGO Soil Map Units
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Figure 1B. Sylvester Township Depth to Bedrock from SSURGO Soil Map Units
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Township. Such shallow depth to bedrock poses a significant threat to groundwater resources
from both point and nonpoint contaminant sources. Figures 1A and 1B depict the distribution
of depth to bedrock less than 30 inches in the County and Sylvester Township, respectively. At
these depths, current regulations restrict and have cautionary uses such as for land spreading
of livestock waste and other liquid waste products. Of greatest concern are that such sites
currently have the potential to be approved for such land uses as industrial large-scale livestock
facilities involving land spreading of significant quantities of manure and wastewater, and that
such land uses are increasingly being proposed in the County.

C. Karst Bedrock

The landscape of Green County is characterized by sedimentary bedrock of the Paleozoic Age,
topped in some areas with material deposited subsequently during the pre-Wisconsin and
Wisconsin Pleistocene glaciations. Extensive areas of Green County, including the Town of
Sylvester, are underlain by highly fractured bedrock consisting of limestone and dolomite
known as karst, often exposed or “outcropping” visibly at the land surface or buried below
glacial deposits and surface soils. Maps depicting the extent of karst bedrock at depths within
50 feet of the surface are presented for Green County (Figure 2A) and Sylvester Township (2B).
At such depths, karst bedrock forms and characterizes much of the groundwater aquifer of the
region. The karst landscape allows infiltrating rain or other surface runoff waters to dissolve
underlying bedrock, mostly along fractures, which can create caves and other direct conduits to
groundwater. Water moves readily through these openings, carrying sediment (and pollutants)
directly into the aquifers. As a result, extensive areas of the County and Town have restricted
and cautionary uses (such as for land spreading of livestock waste) to reduce the risk of
contamination to surface and groundwater in public and private wells.

The risks and costs associated with groundwater contamination susceptibility in karst regions
and cases of contamination are well documented in Wisconsin and elsewhere, not only from
land spreading of livestock waste, but also from other waste and surface land applications, such
as waste process waters, fertilizers, highway deicing salts, and septic seepage. Increasing the
rate of such applications, elevates the risk of such contaminants entering shallow and deep
groundwater supplies.

D. Soil

Approximately 50% of the soils within the county are recorded as demonstrating medium to
high permeability; specifically, highly permeable soils are documented within the Town of
Sylvester and surrounding areas. These soils are characterized by an inability to restrict the
infiltration of groundwater, including potential surface contaminants (such as compounds
contained within land spread waste) and are therefore susceptible to contamination. Areas of
the County and Town with restricted and cautionary uses due to hydrological factors, such as
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Figure 2A. Green County Karst Geology
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Figure 2B. Sylvester Township Karst Geology
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the presence of hydric soils, wetlands, floodplains, and floodways, and poorly to very poorly
drained soils, are depicted in Figures 3A and 3B, respectively.

Locations in the County and Town with susceptibility to contamination due to dolomite derived
soils, and high permeability sand, gravel and sandstone derived soils based on soil parent
materials are depicted in Figures 4A and 4B, respectively. This mapping suggests very large
acreages have restricted and cautionary land spreading uses in Green County and the Town of
Sylvester.

E. Depth to Water Table

An evaluation of high capacity wells in Green County, and specifically within the Town of
Sylvester, indicate a shallow depth to groundwater (<15 ft below the surface) throughout much
of the County. A significant number of well construction records document groundwater at
levels less than ten feet below land surface. Of greatest concern in the evaluation of land use
decisions (such as approvals for land spreading) are sites located within these areas of shallow
groundwater, as risks of contamination from organic compounds is significantly increased. The
Green County and Sylvester Township maps in Figures 3A and 3B also include areas where the
water table is less than 24 inches, which restricts land spreading of livestock waste.

F. Groundwater and Springs

Groundwater quality data for Green County (documented within the WDNR Groundwater
Retrieval Network) indicates that approximately fifteen percent of the wells sampled within the
County (specifically, 653 wells) have nitrate levels in groundwater above the Preventative
Action Limit (PAL) of 2 parts per million (ppm); ten percent (432 wells) exceed the Enforcement
Standard (ES) of 10 ppm. Additional contaminants detected in water supply wells in Green
County include the following: Cadmium (four wells exceed the PAL of 0.5 parts per billion
[ppb], and one well exceeds the ES of 5 ppb); Chromium (two wells exceed the PAL of 10 ppb);
Cobalt (one well exceeds the PAL of 8 ppb); Copper (five wells exceed the ES of 1300 ppb);
Fluoride (one wells exceeds the ES of 4 ppm); Iron (twenty two wells exceed the ES of 0.3 ppm);
Lead (twenty one wells exceed the ES of 15 ppb, with the highest concentration detected at 58
ppb); Manganese (four wells exceed the PAL of 50 ppb, and one well exceeds the ES of 300

ppb).

A comparison of nitrate values with well casing depths identifies significantly high nitrate
concentrations in water wells at depths extending from twenty feet to approximately 160 feet
below the surface. An evaluation of the data indicates that, in general, water supply wells in
Green County require approximately two hundred feet of well casing before consistently
demonstrating nitrate levels below the Enforcement Standard of 10 ppm. Water well owners
with less than two hundred feet of well casing have an increased likelihood of elevated nitrate

02152016 12 Science Team Report & Recommendations



Figure 3A. Green County Soil Drainage and Hydrology Factors
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Figure 3B. Sylvester Township Soil Drainage and Hydrology Factors

02152016 14 Science Team Report & Recommendations



Figure 4A. Green County Generalized Soil Parent Material from SSURGO Soil Map Units
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Figure 4B. Sylvester Township Generalized Soil Parent Material from SSURGO Soil Map Units
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Figure 5A. Green County Known Springs in 2007
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Figure 5B. Sylvester Township Known Springs in 2007.
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levels in their water supply. During land use decisions, the susceptibility of water supply wells
to increased contaminants should be considered.

Areas of the County and Town which have restricted and cautionary uses (such as for manure
application) due to the presence of springs and existing DATCP setback requirements are
depicted in Figures 5A and 5B, respectively. These maps only present high volume springs
mapped by WDNR. Springs are widespread in Green County and the Town of Sylvester, and it is
recommended that a more precise survey and mapping of lower volume springs be completed
for the County and Town to enhance WDNR mapping. The mapping of springs should also be
revised to document the critical recharge areas and document restricted land uses over these
areas.

G. Topography

The topography that defines locations in the Town of Sylvester, such as the Searles Creek Sub-
Drainage Basin also defines an air drainage basin. Basins such as Searles Creek have a nearly
closed outlet. Topographic mapping using 3-D hill-shading to accentuate these landform
features is depicted in Figure 6. This map demonstrates the elevated upland plateau and
ridges, which occupy the western part of the County and margins of the Town of Sylvester. This
topography declines quickly to the east, toward the broad glacial outwash plain of the Sugar
River Valley, and documents sub-drainage basins, including Searles Creek Watershed which is
surrounded on three or more sides by highly elevated ridges.

Development of radiation fog and ice fog are prevalent during still days and nights when cold
air drainage occupies this type of basin, and during temperature inversions that trap air masses
and any airborne contaminates they may contain. During these fairly common still air
conditions, fog often clears out slowly by following Searles Creek to the Sugar River,
continuing downstream to Decatur Lake and potentially as far as Brodhead. A detailed and
comprehensive air quality model would be necessary to statistically determine the human
health and safety risk from exposure to the incidence of meteorological events supporting this
common cold air drainage movement which occurs under still air conditions.

Depressed topographic basins (relative to highly elevated ridges and plateaus found elsewhere
in the County) experience higher rates of still air. Shallow to ground temperature inversions
also result in a higher than average number of fog-filled mornings during all seasons, but
especially in spring, early summer, and fall when people are more active outdoors and at risk of
experiencing greater exposure to air quality concerns. Poor air drainage and air contamination
trapping can occur, and with high humidity conditions including fog, the duration that
contaminants are in aerosol form and inhalable are increased. These conditions present longer
periods of exposure and higher human health risk concerns, especially for the elderly and
young children.

The Wisconsin Land Use Megatrends mapping documents demographic trends for Wisconsin,
as depicted in Figure 7. In Green County and the Town of Sylvester, this mapping suggests 32%
to 56% of the population is comprised of residents that are 45 to 95 years of age, which are a
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Figure 6. Searles Creek Watershed Depth to Bedrock and Topography from SSURGO Soil Map
Units with 2012 Aerial Imagery

02152016 20 Science Team Report & Recommendations



Figure X. Searles Creek Watershed Depth To Bedrock From SSURGO Soil Map Units with 2012 Aerial Photo
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Figure 7. “Wisconsin Land Use Megatrends” Documents Demographic Trends for Wisconsin
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WISCONSIN LAND USE MEGATRENDS

Wisconsin Population by Generation

This chart and series of maps depicts the population of Wisconsin
in 2010 by year of birth. Generational lines are drawn based on
widely available Census data. Children born between 2000 and
2010 are represented on the Youth map. With only ten years of
data, this generation already shows striking concentrations in Clark
County and other western Wisconsin counties. Youth and
Millennials are represented in relatively low levels in northern
Wisconsin counties, reflecting an aging population and what some
refer to as the “Brain Drain"—Millennials leaving their home
communities for better opportunities elsewhere. Baby Boomers and
older generations are concentrated in northern Wisconsin and other
amenity-rich parts of the state including Door County and portions
of central Wisconsin. Generation X, sandwiched between the much
larger Baby Boom and Millennial generation consists of only 18
years of data, compared with 20 years for the other generations. Percent

Youth

Millennials
Bom 2000-2010

Born 1980-1999

Percent
Youth Millennials
Less than 8% Less than 8%
1 8-16% i " 8- 16%
W 17-24% W 17-24%
W 25-32% W 25-32%
B 33-40% W 33-40%

B Greater than 40%

B Groater than 40%

Generation X

Baby Boomers
Bomn 1965-1979

Silents and Gis
Born 1945-1964

Bom prior to 1945

Percent
Generation X

Percent
Baby Boomers

' Less than 8%

Percent
Silent Generatiol

Less than 8%

Less than 8%
1 8-16% Tle-1e% s-16%
W 7-24% W 17-24% B 7-24n
B >5-32% B 25-32% B 25-32%
B 33-40% W 33-40% B 33-40%

B Greater than 40% B Greater than 40%

. Greater than 40%
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most highly susceptible age class for many water and airborne diseases, illnesses and human
health risks. This mapping also suggests the remainder of the population (17-24%) consists of
youth that also have a higher and increasing vulnerability to many types of air and water
qguality-borne illnesses and diseases. Increasingly so, these older and youngest age classes have
been documented to have increased frequencies of new on-set asthma, rare cancers, and other
serious health risks. These age-distribution demographics of citizens living within air basins in
the Town of Sylvester (including Searles Creek watershed, downstream Decatur Lake, and the
citizens of Brodhead) is skewed toward the oldest-age demographic of the especially vulnerable
humans at risk from air contaminant exposure. This, coupled with the nearly closed air-basin
topographic features and resulting drainage pathway, exposes the most susceptible
demographic groups. Elderly citizens within the down gradient air basin have the increased
potential for more regular exposure to aerosol contaminants from land use changes.

Areas of the County and Town that meet the NRCS 590 Nutrient Management restrictions (such
as for manure application) because of setback requirements from roadways, other farms,
potable wells, and shallow bedrock, and the presence of springs, seeps, hydric soils, wetlands
and floodplains, floodways and high groundwater tables, are depicted in Figures 8A and 8B,
respectively. We believe these maps under-represent the NRCS 590 restrictions because
several of the types of data (e.g. exact locations of potable wells, wetlands that meet state or
federal jurisdictional and wetland delineation requirements, and groundwater resources or
springs) do not exist in modern form with current standards of precision for Green County and
the Town of Sylvester.

Rapidly changing climate and weather conditions are occurring in Wisconsin, as elsewhere. In
southern Wisconsin (Figure 9), dynamic trends in above and below freezing temperatures
occurring during winter months have contributed to conditions during which the soil
experiences frequent freeze-thaw cycles that are not conducive to land uses that control the
rate, timing and consequences associated with land spreading of manure and waste process
waters.

H. Air Quality

Potential air quality impacts and emission control measures need to be considered and
evaluated. Air quality impacts from industrial agriculture facilities can include hazardous
emissions, including gases and particulate matter. Emissions are generated by the livestock and
manure decomposing in lagoons or spread on to fields. Constituents include ammonia, carbon
dioxide, hydrogen sulfide, methane, nitrogen dioxide, total reduced sulfur, and volatile organic
compounds. These can travel hundreds of miles and remain in the air for multiple days.
Ammonia is released in waste in facilities, lagoons, and spray application, and can cause
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Figure 8A. Green County NRCS 590 Nutrient Management Restrictions
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Figure 8B. Sylvester Township NRCS 590 Nutrient Management Restrictions
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Figure 9. Changing Trends in Climate and Weather Conditions in Southern Wisconsin

02152016 27 Science Team Report & Recommendations



Variable Southern Wi Weather Challenges CAFO Manure Management: higher average
temperature, higher numbers of: winter rain and ice storms, year around rainfall, and

freeze-thaw cycles
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respiratory complications including chronic lung disease and death. Ammonia in dairy waste is
also reported as a precursor for ammonium nitrate (a fine particulate matter). High emissions
of hydrogen sulfide, found in waste lagoons, have caused respiratory disease and death. Levels
of hydrogen sulfide are reported to be as high as 1000 parts per million (ppm) following lagoon
agitation; concentrations exceeding 100 ppm are considered immediately hazardous to life and
health.

Particulate matter, including fine dust and aerosols, are generated from animal dander, animal
feed, and vehicle traffic. Particulate matter gets dispersed into the atmosphere and is
transported for significant distances, until inhaled or deposited onto land and other surfaces. It
is reported that one third of particulate matter is respirable (PM10), and inhalation and
absorption is associated with respiratory disease, including a significant decline in lung function
and cardiac arrest. Health impacts are discussed in further detail below, and include acute and
chronic respiratory disease, sinusitis, bronchitis, asthma, headaches, muscle aches and pains.
Objectionable odors are associated with decrease in quality of life, as well as increased
depression, anger, fatigue, tension, and confusion. Gases and corresponding odors include the
following: dimethyl sulfide (rotting vegetables); hydrogen sulfide (rotten eggs); indole (intense
fecal matter); isobutryic acid (rancid butter); isovaleric acid (stinky feet); skatole (nauseating
fecal matter); and valeric acid (putrid fecal matter).

Secondary consequences of air quality changes reported as a result of industrial facilities
include decrease property value and a lower tax base.

1R Water Resources—Human Health and Safety Risk

A. Introduction

Water is one of the most significant and vital natural resources that contribute to our economy;,
our culture, and the ecology of our environment. Without clean healthy water, the health of
our community, agricultural and tourism economy, and the health of the fish and wildlife we
enjoy (both consumptively and non-consumptively) suffers. There have been thousands of
scientific studies, with indisputable findings, that document types of agricultural activities and
subsequent waste products that impact water quality. Many types of soil amendments,
herbicides, fungicides, pesticides, antibiotics, hormone supplements, oils and grease, solvent
and soaps, and “agricultural additives” used to raise crops and livestock, have been
demonstrated to have a negative effect on water resources. The process and details of delivery
of those inputs affect the amount of impact they have.

Direct and indirect, as well as stochastic and chronic, effects from these agricultural activities
have been documented on the health of humans, livestock, pets, wildlife and fisheries,
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including water quality concerns with agricultural operations of all sizes. These concerns have
been documented widely across the U.S., broadly throughout Wisconsin, including southern
Wisconsin. The larger the quantity of soil amendments, manure, and waste water applied, the
greater the risk of water quality impacts. It has also been demonstrated that as more natural
openlands have declined, impacts to water resources from agricultural system-derived
contaminants have increased.

Surface Water Risk—In the Sugar River Basin, which encompasses in part eastern Green County
and much of Sylvester Township, the Wisconsin Department of Natural Resources (WDNR) and
U.S. Environmental Protection Agency (USEPA) have designated 213 total stream miles as Clean
Water Act (CWA) 303(d) impaired water bodies, over the past two decades. Such classification
is due to a range of impairments, including elevated water temperature, degraded habitat, low
dissolved oxygen, and degraded biological community resulting from excess pollutants
(sediment/suspended solids, total phosphorus) entering surface waters from the surrounding
landscape. In Sylvester Township, Searles Creek, one of the principle tributary streams draining
the Township, has been listed since 1998 for habitat impairment resulting from straightened
stream reaches, excess sediment originating largely from heavily tilled croplands, eroding
banks, and in-stream grazing livestock. Ongoing Citizen Based Monitoring in the basin suggests
increased agricultural runoff and the entry of contaminants into the surface water resources is
evident beyond the currently listed waterbodies. We believe these classification and
monitoring results provide scientific evidence that nutrient management plans are not working
effectively to protect surface waters in the basin.

Groundwater Risk—Groundwater is also being contaminated as evidenced from Green County
well data. Numerous studies in Southern Wisconsin, Northern Illinois, and more broadly
throughout the Midwest have documented the increased contamination of a number of water
wells and surface waters from nitrogen, E. coli, antibiotics, soaps and other cleaning materials
used in dairy operations, fertilizers (including the emulsifying agents, dyes, flowability agents,
and carriers), insecticides and herbicides, and other chemical constituents. This impact is
occurring with agricultural intensification throughout many areas, including the Town of
Sylvester. This suggests that land use changes, including AFO and CAFO operations in the
Township and throughout Green County, that involve spreading of larger quantities of manure
and waste water threaten to contaminate the surface or groundwater through infiltration or
reinjection, passive runoff or aerosol mobilization. These activities have already contributed to
increased contamination, resulting in increased human health and safety risks.

B. National Trends in Human Health and Safety Risk

Throughout the U.S., land applied animal wastes, leaking animal waste containment systems,
reported and unreported spills, levee/dike and other containment infrastructure failures, and
over-fertilization of fields by addition of conventional fertilizers have been found to
contaminate drinking water, surface water, air resources, soils, and the entire food web in
various study locations, including Wisconsin. Green County and the Town of Sylvester have
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nearly identical conditions to some locations that have been studied. High risk of human health
and human safety from increased contamination loads has been documented.

e California officials identify agriculture, including cows, as the major source of nitrate
pollution in more than 100,000 square miles of polluted groundwater.

e In 1996 the Centers for Disease Control established a link between spontaneous
abortions and high nitrate levels in Indiana drinking water wells located close to
feedlots.

e High levels of nitrates in drinking water also increase the risk of methemoglobinemia, or
"blue-baby syndrome," which can kill infants.

e Animal waste contains disease-causing pathogens, such asSalmonella, E. coli,
Cryptosporidium, and fecal coliform, which can be 10 to 100 times more concentrated
than in human waste. More than 40 diseases can be transferred to humans through
manure.

e Manure from dairy cows is thought to have contributed to the
disastrous Cryptosporidium contamination of Milwaukee's drinking water in 1993, which
killed more than 100 people, made 400,000 sick and resulted in $37 million in lost wages
and productivity.

e In this country, roughly 29 million pounds of antibiotics -- about 80 percent of the
nation's antibiotics use in total -- are added to animal feed every year, mainly to speed
livestock growth. This widespread use of antibiotics on animals contributes to the rise of
resistant bacteria, making it harder to treat human illnesses.

e Large hog farms emit hydrogen sulfide a gas that most often causes flu-like symptoms in
humans, but at high concentrations can lead to brain damage. In 1998, the National
Institute of Health reported that 19 people died as a result of hydrogen sulfide
emissions from manure pits.

e Huge open-air waste lagoons, often as big as several football fields, are prone to leaks
and spills. In 1995 an eight-acre hog-waste lagoon in North Carolina burst, spilling 25
million gallons of manure into the New River. The spill killed about 10 million fish and
closed 364,000 acres of coastal wetlands to shell fishing.

e In 2011, an lllinois hog farm spilled 200,000 gallons of manure into a creek, killing over
110,000 fish.

e In 2012, a California dairy left over 50 manure covered cow carcasses rotting around its
property and polluting nearby waters.

e When Hurricane Floyd hit North Carolina in 1999, at least five manure lagoons burst and
approximately 47 lagoons were completely flooded.
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e Runoff of chicken and hog waste from factory farms in Maryland and North Carolina is
believed to have contributed to outbreaks of Pfiesteria piscicida, killing millions of fish
and causing skin irritation, short-term memory loss and other cognitive problems in
local people.

e Nutrients in animal waste cause algal blooms, which use up oxygen in the water,
contributing to a "dead zone" in the Gulf of Mexico where there's not enough oxygen to
support aquatic life. The dead zone fluctuates in size each year, extending a record
8,500 square miles during the summer of 2002 and stretching over 7,700 square miles
during the summer of 2010.

e Ammonia, a toxic form of nitrogen released in gas form during waste disposal, can be
carried more than 300 miles through the air before being dumped back onto the ground
or into the water, where it causes algal blooms and fish kills.

C. Summary of Findings

Groundwater wells used as the drinking water (potable) supply in Green County and the Town
of Sylvester show increased nitrate pollution at levels above health limits set by USEPA for
potable consumption by children, chronic exposure to elderly or sick people, and consumption
by livestock. Multiple studies have determined this increase to be directly related to manure
spreading, agricultural fertilizers and concentrated production of leguminous crops such as
alfalfa.

As an example, a 2006 Wisconsin report, (http://wi.water.usgs.gov/gwcomp/find/oconto/index
full.html) prepared by the WDNR and the Wisconsin Department of Agriculture, Trade and
Consumer Protection (DATCP) reported nitrate-nitrogen (NO3-N) as the most widespread
groundwater contaminant in Wisconsin, and that the nitrate problem is increasing both in
extent and severity. In Wisconsin's groundwater, 80% of nitrate inputs originate from manure
spreading, agricultural fertilizers, and legume cropping systems. On-site wastewater systems
(septic systems) can also be a significant nitrate source in areas of dense population, where
fractured bedrock is near the surface, or coarse-textured surface soil.

Land use has been demonstrated to affect nitrate concentrations in groundwater. An analysis of
over 35,000 Wisconsin drinking water samples determined that drinking water from private
wells was three times more likely to be unsafe to drink due to high nitrate in agricultural areas,
than those found in forested areas. High nitrate levels were also more common in sandy areas
where the soil is more permeable. Groundwater with high nitrate from agricultural lands is
more likely to contain pesticides than groundwater with low nitrate levels. In Green County
and the Town of Sylvester, recent testing conducted in 2015 by the Green County Extension
found 24% of 45 voluntarily tested wells already have excessive levels of nitrates in
groundwater. In the same testing period, coliform bacteria tested positive in 38% and E. coli
tested positive in 18% of the wells.
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In most cases, a properly constructed well (regulated by NR 812) will prevent bacteria and other
disease-causing organisms from entering a well. Soils are often able to naturally filter bacteria
out of water before it reaches the saturated zone. Unfortunately, in areas with thin soils or in
karst regions (such as those found in Green County and the Town of Sylvester), natural filtration
is not as effective and bacteria can more easily contaminate the groundwater aquifer. Under
these conditions, even a properly constructed well may become contaminated. Installation of
water supply wells in accordance with required distances from septic systems, animal feedlots
and manure pits, and manure spreading may minimize potential contamination.

In another publication compiled in 2002, the percent of private wells contaminated with
bacteria in Oconto County, Wisconsin was reported to be as high as 39%
(http://wi.water.usgs.gov/gwcomp/find/oconto/bacteria.html). In comparison, Green County,
Wisconsin was reported to have contamination reported in 20.5% of wells. This study also
projected that 18% of private drinking water wells contained a detectable level of an herbicide
or herbicide metabolite. Pesticides occur in groundwater more commonly in agricultural
regions, but can occur anywhere that pesticides are stored or applied.

Intensified agricultural land use change and wildlife impacts and consequences

Unlike human waste, which is processed through sanitary treatment facilities, animal waste is
typically disposed of through land application or held for clean-up in containment lagoons and
constructed wetlands. In many farm operations, containment lagoons become inadvertently or
intentionally constructed as wetlands. These wetlands created for waste management purposes
also provide habitat for wildlife, and have demonstrated the potential for transmission of
waste-derived pathogens from domestic to wild animals.

In the late 1990s two studies characterized bacterial contaminants in environmental samples
obtained from National Wildlife Refuges adjacent to intensified agricultural operations that
were classified as CAFOs in Nebraska and Oklahoma. Samples were collected from the sites in
the spring, summer, and early fall. These samples were analyzed for the presence of known
bacterial pathogens of wildlife and bacterial indicators of fecal pollution. Additionally, bacterial
isolates were tested to determine if they were resistant to antibiotics used in both human and
veterinary medicine. Salmonella, a potential wildlife pathogen, was frequently isolated from
samples obtained from both study sites. Also, fecal indicator bacteria often exceeded U.S.
Environmental Protection Agency (USEPA) standards for human recreational and bathing
waters in the refuges, and these bacteria were often resistant to antibiotics commonly
administered to livestock.

As bacterial pathogens with the potential to impact the quality of surrounding environments
were present at both study sites, these data highlight the need to better design, manage and
monitor intensified agricultural operations (e.g. CAFO) waste disposal practices. Wild animals
are often early indicators of problems within the environment, and the effects of waste disposal
practices on wildlife health suggest from many studies that CAFO manure and waste water
systems are contributing to microbial contamination in the environment to levels at which
wildlife health may be impacted. Thus, continued monitoring of intensified agriculture (CAFO)
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waste disposal practices along with surveillance for wildlife disease, disablement, and mortality
in their vicinity is important to executing effective and the safe stewardship of our natural
resources.

Phosphorus (P) Contamination

Phosphorus is the major nutrient promoting algae and aquatic weed growth in freshwater
lakes, wetlands, at the outlets of springs, and in streams. This, in turn, can lead to oxygen
depletion and fish kills, odor issues, limits on recreation-uses and tourism, and negative and
unintended impacts to the quality of drinking water drawn from surface and ground waters.

Phosphorus (P) loss from agriculture is often the primary source of P entering surface water
resources such as lakes and streams. Phosphorus behavior in soil and the management effects
on P losses is complex. Small amounts of P can cause surface water problems. Excess P has
accumulated in many soils in Wisconsin from poor (excessive) fertilizer and manure
management and P is found in the substrates of many rivers, wetlands and lakes. Although the
excessively high P level for most agronomic crops is 20 to 35 parts per million (ppm), the
average soil P test for field samples analyzed by University of Wisconsin (UW) testing labs was
52 ppm during the 1995-99 timeframe. Drawdown of excessive soil test P is a very slow process.
Flushing of excessive phosphorus from ground and surface water bodies can be an even slower
process.

Given Wisconsin’s soil P buffering capacity, with continuous corn/grain production, it would
take 24 years (without any additional P) to go from an “excessively high” level of 100 ppm P to
an “optimum” level of 20 ppm P. Many soils in southern Wisconsin are found to have P levels
far in excess of the optimum.

For fields with soil P tests of 200 ppm and greater, applications of P from manure and process
wastewater are prohibited unless the permittee receives Wisconsin Department of Natural
Resources (DNR) approval. Agricultural science is a complex and multidisciplinary field that
represents the vital link between human (socioeconomic) systems and the natural
environment. Agricultural productivity gains since the 1950s have resulted from the
development of farming systems that rely heavily on external inputs of energy and chemicals to
replace management and on-farm resources. The intensity to which the natural environment
has been modified to attain and maintain our current agricultural productive capacity has
directly resulted in degradation of the natural resources, notably in the land and water that
sustain these systems. Agriculture contributes to contamination of the nation's water resources
through leaching and runoff of crop nutrients, pesticides, and animal wastes, and through soil
erosion from cropland. The predominant farmed soils in Green County are clay and Silt-loams
originating from glacial till and windblown loess; with moderate to high bulk density and
moderate to slow infiltration. And runoff during the spring snowmelt and after heavy rains is
common

Drainage practices that increase runoff rates from agricultural lands lead to higher peak flows in
streams, resulting in increased stream bank erosion and consequent loading of particulate
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phosphorus and sediment into downstream surface waters. As such, the primary threat from
agriculture to surface water in Green County is from surface run-off carrying sediment,
nutrients, and manure. Phosphorus loading in surface waters and consequent algal blooms
constitute a threat to human health due to toxins produced by the algae. Microbiological
pathogens from manure in runoff and surface waters constitute a threat to human health,
particularly to swimmers and others in direct contact with the water. And, also to potable water
supplies where the surface runoff encounters and enters higher permeability sands, gravels,
limestone, dolomite, which comprise the common karst bedrocks found in Green County and
The Town of Sylvester. Most erosion, sedimentation, and nutrient loss from agricultural lands
occurs during spring snowmelt and during large storm events. Natural (background) and
anthropogenic (human made) sources contribute phosphorus to surface waters.
Anthropocentric phosphorus comes from both point-source (outflow pipes) and non-point
sources (surface runoff). Historical precipitation data and future climate modeling indicate the
Green County region is and will continue to receive more precipitation in larger storm events.
Engineered edge-of-field mitigation and conservation practices such as settling ponds can be
effective in retaining storm water and reducing peak flows and nutrient loading in adjacent
waterways. Phosphorus loss from agricultural lands varies considerably with management
practices and precipitation, but averages 2.0 Ibs/ac. Total maximum daily load (TMDL) levels are
typically set at between 0.16-0.33 Ibs/ac. Agriculture will increase phosphorus loading to
surface waters compared to background levels. Increasing manure and fertilizer applications
within a watershed is likely to increase nutrient loading into surface waters within that
watershed. In Green County, it is currently unknown how much phosphorus can enter surface
waters from agricultural lands before surface waters become impaired because the TMDL
studies to date have primarily been constructed around other contaminant constituent loading
such as for suspended solids. Likewise, the predominant sources of phosphorus within each
major watershed in Green County have not been quantified. Therefore, it is unknown how
much more phosphorus loss from agricultural lands can occur before surface waters become
additionally impaired.

Protecting water quality and human health, while also enabling agricultural production, is a
matter of risk management.

The following agricultural practices and situations on silt and clay soils in Green County pose
the greatest risk to surface water quality, groundwater resources, and downstream human
health:

e Spreading manure during periods of high runoff risk.

e Constructing manure pits without pre-construction soil borings or engineering plans.

e Applying manure to concentrated flow areas.

e Lack of perennial vegetation in concentrated flow areas.

e Animal grazing within intermittent and perennial stream drainages in which animals
have unrestricted access to the stream and/or vegetative cover within the drainage is
lost.

e Barnyards, feedlots, and dry lots with unmitigated runoff to surface waters.
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e Over-application of nutrients resulting in annual loss of excess nitrogen and/or
increased risk of phosphorus loss due to higher soil phosphorus levels.

Nitrogen (N) contamination

Grasslands and forests are roughly balanced with respect to nitrogen inputs and what leaves
the soils; little nitrate leaches into groundwater. Intensive farming on non-irrigated farms, such
as corn-soybean farming practiced in the Midwest, has been linked to high-nitrate drainage
water. However, studies show that on most soils, if the available nitrogen in the soil is kept to
about the level of nitrogen that crops actually need, the loss of nitrate is minimized. Even with
the very best nutrient management plans, because manure quality varies considerably, the
addition of small amounts of livestock manure to enhance soil fertility and to promote plant
health and proper plant nutrition are sustainable agricultural practices. But, CAFO operations
do not add small amounts of manure to the land. Use of the land as a means of livestock waste
disposal is not only unsustainable; it is a direct threat to the groundwater and surface water of
everyone downstream. Nitrate is the most widespread groundwater contaminant in Wisconsin;
it has a federal Maximum Contaminant Level (MCL) and Wisconsin groundwater enforcement
standard (ES) of 10 parts per million as nitrate-nitrogen. These standards are based on the risk
of methemoglobinemia in infants. Nitrogen (N) fertilizer recommendations must consider all
potential sources of available N, as well as soil properties, fertilizer management, and climate
effects to accurately estimate crop fertilizer N requirements. System approaches provide the
possibility of evaluating N dynamics over a range of soil, crop, climate and management
conditions. Relatively large available N inputs are from the decomposition of soil organic matter
and held mineralization, and residual inorganic and organic N on rain fed silt loam and clay
loam soils. The amount N inputs occurring naturally emphasize the importance of accurate
assessments of soil N contributions on these and similar soil types. Excess addition of N is
released as anhydrous ammonia and not taken up by the soil. Manure fertilizers are added
from both the reduced soil binding sites that would otherwise hold the N fertilizer and from the
release of formerly organically bound N from the deteriorating organic matter in the declining
soils.

On sandy soils, the high probability of leaching, combined with larger fertilizer N demands,
make N fertilizer placement and timing, and effective irrigation management important
considerations in promoting efficient N use and maintaining groundwater quality. Economic
optimal N rates are often considerably less than N fertilizer rates required to attain maximum
yield. Grouping of soil types with similar organic matter contents, rooting depths, and drainage
characteristics for N management recommendations is feasible. The central sands of
Wisconsin, and similar places in Green County and the Town of Sylvester, such as the glacial
Brodhead lake plain sand deposits, are highly vulnerable to excessive N leaching which
contributes to surface and groundwater contamination.

Nitrate in groundwater and drinking water can cause a condition called methemoglobinemia or
“blue-baby syndrome” in infants under six months of age. Nitrate in drinking water used to
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make baby formula is converted to nitrite in the stomach. Nitrite changes hemoglobin in blood
(that part of the blood that carries oxygen to the body) to methemoglobin depriving the infant
of oxygen. In extreme cases, it can cause death. While methemoglobinemia is a serious
condition when it occurs, the number of cases treated prior to hospitalization has not been
documented and is thought to be low. In 1992, a confirmed non-fatal case of
methemoglobinemia due to nitrate contaminated groundwater occurred in Trempealeau
County, Wisconsin. An unconfirmed case of methemoglobinemia due to high nitrate in drinking
water was reported in July 1998 in Columbia County.

Several investigators have studied the chronic health and reproductive impacts of nitrate
contaminated drinking water. Recent studies have implicated nitrate exposure as a possible risk
factor associated with lymphoma, gastric cancer, hypertension, thyroid disorder and birth
defects. In addition, a recent investigation conducted by local public health officials in La
Grange County, Indiana implicated nitrate-contaminated drinking water as the possible cause of
several miscarriages.

Nitrate intake by dairy cattle is related to the levels found in forage and drinking water.
According to research conducted on dairy cattle, nitrate-nitrogen in drinking water at levels
under 10 ppm is safe for animal and humans. Between 10-20 ppm nitrate-nitrogen, water is
safe for livestock unless their feed has high nitrate levels. Problems for livestock can occur
between 20-40 ppm nitrate-nitrogen if feed contains more than 1,000 ppm. If well water is
between 40-100 ppm nitrate-nitrogen, feed should be low in nitrate, well balanced and fortified
with vitamin A. At levels between 100-200 ppm nitrate-nitrogen in water, poor appetite occurs.
If nitrate-nitrogen is over 200 ppm in water, acute nitrogen poisoning and death is likely in
swine.

Nitrate does not appear to be acutely toxic to adult fish except at extremely high
concentrations where mortality is due to salinity effects. However, available research indicates
that nitrate concentrations lower than the drinking water standard cause substantial egg and
fry mortality in some salmonid fish species. When rearing trout or warm water species, the U.S.
Fish and Wildlife Service recommends nitrate levels not exceed 3 ppm. Tadpoles exposed to
nitrate at the drinking water standard show decreased appetite, sluggishness and paralysis
prior to death.

Groundwater can carry nitrogen (in the form of nitrate) into surface water bodies. Plant
available nitrogen and phosphorus in surface water promotes excessive growth of weeds and
algae; this process is called “eutrophication.” Nitrate supplied by groundwater discharge may
cause increases in rooted aquatic plants. Available data from Wisconsin showed that in 8% of
randomly selected lakes, nitrogen was most likely the nutrient controlling aquatic weed growth.
In Southern Wisconsin’s rivers, excessive nitrogen has been linked to declining fresh water
mussels, and the presence and increasing abundance of invasive aquatic plants, invasive
wetland plants such as Southeast Asian Canary grass. Management of these invasive plants is a
serious and costly effort with estimates on the overall national cost approaching several
hundred billion dollars annually.
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There is compelling evidence that the amount of nitrate entering surface water from
groundwater is increasing. A long term study carried out at the Deep Loess Research Station in
lowa showed that after 26 years of fertilizer application, nitrate levels in groundwater entering
surface water increased from 5 ppm to 23 ppm. Currently, 16% of the nitrate applied within
that study area enters surface water from groundwater. This study region is very similar to
conditions found in the Town of Sylvester and in Green County. This lowa data may be
representative of trends in the Town of Sylvester and Green County’s streams and rivers. A
similar pattern has been seen in Wisconsin’s Little Plover River where nitrate-nitrogen has
increased from 1-2 ppm in the 1960s to 8 ppm at present. Data show increasing nitrate-
nitrogen levels in the Little Plover River since 1966. This is a region with significant increased
CAFO farming operations and highly permeable sand substrates. An estimated 2040 million
pounds of nitrogen are deposited on Wisconsin’s surface annually from agriculture, the
atmosphere, septic systems and other sources. Approximately 80% of this originates from
agricultural sources divided almost equally among legumes, manure and commercial fertilizer.
Another 18% of the nitrogen comes from atmospheric sources including combustion of gasoline
in automobiles, the breakdown of nitrogen fertilizers and manure, and lightning. The remaining
2% comes from septic, sludge disposal and other sources. Roughly 10% of the total nitrogen
added to Wisconsin soils each year leaches to groundwater as nitrate. Ninety percent of this is
from agriculture, 9% from septic systems and 1% from other sources. Though agriculture is the
largest source on a statewide basis, other sources can be locally important. Nitrate loading from
individual septic systems in densely populated subdivisions can be as high as some of the most
intensive farming operations. Wisconsin studies have shown that poorly-designed and
constructed manure storage pits, lagoons, and storage tanks can contribute significant amounts
of nitrate to groundwater. High-nitrate groundwater affects not only human and animal health,
but also the environment. Nitrate-contaminated groundwater eventually becomes surface
water when it reaches a discharge zone.

Nitrate concentrations of 0.3 milligrams per liter in surface waters, particularly lakes, will
support algae and weed growth, such as what is seen in Decatur Lake on the Sugar River,
downstream of the Town of Sylvester. These lakes already are eutrophic to hyper-eutrophic
and in highly deteriorated condition. The lake homeowners associations have been aggressively
working with farmers in the Searles Creek tributary watershed and other locations to reduce
the nitrogen, phosphorus and suspended sediment loads entering the Sugar River and their
lakes.

The amount of stormwater runoff from rivers and watersheds in the Mississippi basin (like the
Sugar River) and all over the U.S., has been increasing over time given the magnitude of the
storm events experienced. These large storm events are resulting in increased flood levels;
severity, magnitude, depth and durations; increased human health and safety issues; and
increased costs to maintain (and rebuild) roads and other infrastructure. This, coupled with
recent trends in storm intensification, has prompted National Oceanic and Atmospheric
Administration (NOAA), Federal Emergency Management Agency (FEMA) and State
meteorological agencies to increase the flood magnitude projections and risks associated with
storm events. For example, now the City of Chicago requires that storm water management
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controls for major developments must be able to fully contain back to back 100 year storm
events.

Because of the changing storm patterns and intensities being experienced in the Wisconsin, and
elsewhere in the Midwest, local, state and federal agencies are taking more rigorous
approaches to address increased flooding and failure risk of stormwater management and
containment systems. Examples of the requirements include: a) creation of green
infrastructure solutions that use restored grasslands, wetlands and floodplain environments;
and, b) doubling down on the rare storm event, flood storage and flood water management
plans by requiring, in Chicago and elsewhere, that back to back 100 year flood control and
containment is accomplished and that the rate of release is commensurate with the TMDL and
hydraulic geometry of the receiving water body(s).

Groundwater remediation such as purging groundwater of excessive nitrates, bacterial
contamination, and some other contaminants is very expensive. Water resource impacts
directly, indirectly or circumstantially correlate with CAFO sitings. Contamination of private
wells and public waterways is well documented in various Wisconsin counties in the vicinity of
CAFOs. This contamination has and is occurring, posing a risk to humans, fish and wildlife. In the
report http://sraproject.org/pdfs/SRAP rapsheet 2015.pdf, there are details of repeated
manure mismanagement, both accidental and intentional, that has occurred in Kewaunee
County.

The multitude of documented problems includes, but is not limited to:

e Spills, discharges and excessive over-application of manure resulting in polluted runoff
into Lake Michigan, streams, rivers, wetlands, ponds, woods and roadsides, and onto
neighboring properties

e Violating permitted setback distances by spreading wastes too close to, or onto,
wetlands, waterways, wells, sinkholes, and neighboring properties and homes

e Spreading wastes on frozen ground, saturated fields, excessive slopes, unapproved
fields, and shallow or exposed fractured bedrock

e Failure to report spills, fish kills, over-application runoff, and discharges to WDNR as
required by law

e Constructing manure storage pits on top of fractured bedrock and an active spring

e Waste storage pits overtopping and discharging directly to streams

e Discharging silage leachate resulting in polluted runoff

e Deliberate discharges into wetlands

e Dumping wastes on non-owned and non-tillable property

e Crashed, overturned and leaking manure tankers on area fields and roadways

e Building a CAFO without a permit

e Operating a CAFO without a permit

e Operating high-capacity wells without a permit

e Constructing waste storage(s) without a permit

e Headland stacking and storage of manure without a permit
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e Operating aerial manure spraying equipment without a permit

e Filling and destruction of wetlands without a permit

e Accepting other industrial wastes into manure storage units without a permit

e Crop tilling through waterways and wetlands

e Failure to comply with approved Nutrient Management Plans

e Failure of approved nutrient management plans to work effectively as intended

e Failure to maintain adequate manure storage

e Failure to construct manure storage to approved specifications

e Failure to keep and maintain required records

e Failure of CAFO operator to communicate effectively to party spreading manure under
approved nutrient management plan on the specific details of the restrictions on each
parcel for spreading of manure

e Failures resulting from the manure spreading contractor to have precision mapping to
follow in spreading manure

e Failure of manure management contractor to be motivated to perform service to meet
requirements of permit—motivations and pay incentives are motivated by volume per
unit time, not quality concerns or permit concerns

e Failure to file required reports and reports with detail to support the accountability
requirements of permits

e Required farm and/or crop consultant records do not match what was provided to
WDNR

e Confinement structures flooded with manure from clogged or broken drains and waste
pipelines

e Excessive and escalating erosion from croplands and production areas and manure
spreading fields

e Confinement structure collapses killing animals

e lllegal burning of structures and production materials

e Failure of enforcement and enforceability by WDNR, County soil and water conservation
agencies, and disincentives and obstructions to effective enforcement

e Failure of science-based performance to dictate compliance

e Failure of independent objective third party review of science-based performance

e Failure by agencies by non-responsiveness to citizen complaints of spills, odor, water
contamination, well contamination, pooling/ponding manure after land application

Iv. Soil Resources—Human Health and Safety Risk
A. Introduction
Second perhaps to water, the economy of agricultural Green County and the Town of Sylvester
depends on healthy soils. According to U.S. Department of Agriculture (USDA), Natural

Resource Conservation Service (NRCS) soil health has deteriorated in the U.S. with all
agricultural soils on average having lost 60-70% of their organic matter (soil organic carbon
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content). This decline in organic matter is directly correlated with reduced quality of food
grown in soils and has manifested in a range of human health conditions and diseases including;
malnutrition, increased consumption of “hollow” calories by eating various foodstuffs, impaired
childhood developmental phases and early growth. A range of downstream impacts include;
increased erosion, costs for management of erosion and sedimentation in our nations
waterways, associated increased flooding, flood risk and damages to human health and safety,
and a need for the farming community to add an increased quantity of various macro and
micronutrients to supplement the annual quantities taken up by the harvested crops, lost to
erosion, and through the reduced “holding” capacity of deteriorated soils. The following
changes in soil health have been documented:

B. Soil Health Decline and Associated Impacts

USDA, NRCS has identified the primary agents contributing to the declining health of soils in the
U.S. as; agricultural land uses that compact surface and subsoils, land spread un-composted
manure wastes, and use of oxidizing inorganic fertilizer amendments.  Soil organic carbon
levels and clay particles found in soils primarily function to hold nutrients and water in soil
systems. According to USDA, NRCS, the collapse of soil organic carbon levels and the erosion of
soils, coupled with the compaction of soils occurring in intensified agriculture, has reduced the
water and nutrient holding capacity of soils. Downstream flooding increases need for fertilizers
and other supplements, and in many locations large investments in irrigation have become
necessary for the soils to remain economically viable for crop production.

It has been well documented that soil structure collapses, compacts, and has less water holding
capacity as soil organic carbon levels decline. Of note is that soils in Wisconsin and Green
County historically typically had soil organic carbon levels of approximately 6 — 9% and had 150
— 300 tons of soil organic matter per acre on average. Now, most agricultural soils in the
Wisconsin and throughout the U.S. have 1 — 3% soil organic carbon levels and the national
average of ~100 tons of soil organic carbon are present per acre. This depletion of soil organic
carbon is critically linked to soil health, human health, and farmer wellbeing and economics,
and the health and safety risk of the larger community. For example, based on the scientific
literature findings, a 1% decrease in soil organic carbon translates into a reduced water holding
capacity in the soils of approximately 60,000 gallons of water per acre. In a watershed of
10,000 acres this means that 60 million gallons of additional stormwater runoff quickly leaves
the land in surface and subsurface tile runoff. This equates to 182 acre-feet of water. The
runoff will cover over a quarter section to greater than 1 foot deep, with water running off the
land quickly. The flooding impacts and damages to roads, bridges, and property (including
erosion of crop fields) is very significant as is the risk to health and safety of humans under
escalating flooding that is directly resulting from this increased runoff. If The Town of Sylvester
or Green County needed to invest in flood damage controls to address this example flood, a
typical engineering approach would cost $35,000 to $50,000 per acre foot of flood storage
provided. In urban areas like Chicago, Milwaukee, or Madison the flood storage costs have
ranged from $50,000 to over $200,000 per acre-foot. We are not confident at this time that the
Town of Sylvester or Green County have comprehensive records for flood damages. Most
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impacts, and costs to address such impacts, are compartmentalized in different agencies, which
obscures the fully loaded costs to transportation infrastructure (bridges, roads, etc.) and are
addressed independently from crop damages and damages to households. Even human health
and safety impacts are compartmentalized as costs and damages. Simply for construction and
beginning operations, at $35,000 an acre-foot, a fully loaded cost for a 182 acre-foot flood
control project would cost approximately $6.37 million dollars. There would be additional costs
for long term operations and maintenance, plus crop damage payments to farmers if such flood
storage was superimposed over active crop lands.

The use of oxidizing, inorganic fertilizers such as anhydrous ammonium, and delivery of
fertilizers with highly and readily available nitrates and nitrites stimulate the rapid growth and
proliferation of selected soil bacteria and fungal species groups that convert the fertilizers
through their metabolic process. In order to metabolize these forms of nitrogen, the bacteria
must also digest carbon molecules resulting in the breakdown of stable soil organic carbon
molecules. The use of higher levels of nitrogen in any form, such as from manure applications,
has the same effect of driving organic and inorganic carbon levels in the soil down.

Most crop plants deliver new soil organic carbon to the surface or to the very few upper inches
of the soil. The depletion of soil organic matter is occurring rapidly in soils where manures and
fertilizers are slit fed to the soil. Soil microbes and fungal species diversity has collapsed and
now in many farm lands the soil microbiology has been identified, for all practical, to be nearly
“dead”. This issue has reached epidemic proportion and concern to USDA, UNESCO, and World
and U.S. Health organizations.

As a result of the declining health of soils, and declining microbial diversity found in soils,
human, livestock and wildlife disease vector organisms from manure and waste water streams
associated with intensified agricultural operations can persist in soils, in rhizosphere
groundwater levels. Their presence also directly translates to increasing documented plant and
human pathology risks and occurrences. The declining health of soils also directly translates
into deficiencies in micronutrients in the diets of livestock, humans, wildlife and our pets. Many
human diseases not previously recorded in the U.S. and Wisconsin are becoming more
commonly identified by health professionals, and are adding a significant cost burden to our
society. Deficiencies in micronutrients, such as; boron, copper, zinc, cobalt, manganese, and
even iron and calcium, are associated with a range of well documented human diseases by the
medical community. In addition, where the proper balance of micronutrients is depleted and
where some prevailing phytotoxic and human toxic elements become more prevalent (e.g.
aluminum, lead, mercury, arsenic, etc.) a range of other human, livestock, wildlife and pet
diseases also are increasingly being diagnosed in Wisconsin and throughout the U.S. Diseases
including autism, Crohn’s disease, and Lou Gehrig disease, among many others have been
linked to deficiencies/excesses of nutrition derived from our consumption of agricultural
products including milk and plant products (grain, greens, root crops, etc). Intensified
agricultural is cited by USDA, NRCS to have been one of the primary agents correlated with the
declining health of soils and the increase in human disease. Even open range produced beef
and lamb meat product quality has been of concern where soil quality and soil health has
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deteriorated. The marketplace and federal agencies who lease large landscapes for public
grazing uses have been aware of human illnesses transmitted to humans through the poor
nutrition grazing livestock obtain on depleted rangeland soils.

Declining soil health is releasing excessively large quantities of carbon dioxide, nitrous oxides
and methane, all potent greenhouse gases, into the atmosphere. This represents, according to
the General Accounting Office of the United States Government, to Wisconsin’s Climate Change
Program at UW-Madison, to the U.S. Military Strategic Command, to the British Government, to
the United Nations, and to the World Food and Health Organization, one of the biggest human
health and safety risks we humans have faced in modern times, or perhaps ever.

e Approximately 40% of existing excessive greenhouse gas in the atmosphere have been
(and are) derived from agricultural sources.

e This suggests that a very large percentage of the depleted soil organic carbon and soil
nitrogen has been oxidized and have off-gassed to the atmosphere. The opportunity for
our future farming enterprises is to quickly rebuild soil organic carbon and to heal their
land, increased its yield, increase the nutritional value of the crops produced on the
land, and to heal the water cycle at watershed scales.

CAFO/AFO agriculture involving ruminants has been identified as one of the major sources of
excessive atmospheric greenhouse gases on earth. Recent science has completed a life cycle
analysis for intensification of beef production using a feedlot (CAFO) model and compared that
with a very high density short rotational (grass fed and grass finished) grazing model. This life
cycle comparison has documented that the number of cattle isn’t the issue; it is whether they
are eating a balanced nutritional diet and whether their waste products are concentrated or
allowed to be recycled as dispersed waste products. The analysis has suggested that the waste
generation, poorer nutrition, and poorly efficient recycling process of highly concentrated
waste products under the CAFO raised and finished cattle has significantly greater negative
impacts on water resources, greenhouse gas emissions, soil health, and even the health of the
meat consumed by humans. Significantly different fatty acid profiles, and other human health
indicators and measures have been documented in CAFO raised/finished and grass-fed/finished
beef and other livestock. The CAFO beef fatty acid profiles have been linked to increased heart
disease, and a range of other diseases in humans.

Evidence from preliminary comparisons in the dairy industry of the human nutritional and
health attributions associated with milk produced in dairy CAFOs verses pastured milk
production has found similar human health concerns based on the fatty acid profiles and other
human health attributions when compared with CAFO produced milk. Some of the differences
directly translate into the quality of value added products such as cheese and yogurt. Some
companies such as Unilever, Dannon, Organic Valley, and Stoneyfield yogurt have for this
reason reverted to only using milk from pastured dairy cows and still are supplementing the
diet of the milk cows with Omega-3 and Omega-6 fatty acids to achieve the quality of yogurt
(and related products) previously achievable in health soil settings where pastures were
growing with a diverse forage base rather than monocultures of cool seasons grasses and a few

02152016 43 Science Team Report & Recommendations



leguminous clover species. They are finding that this supplementation is associated with greatly
improved ruminant digestion, significantly reduced enteric methane emissions, and the
improved health and increased milk yields from the cows.

V. Antibiotic Use and Development of Antibiotic Resistant Bacteria

Antibiotic usage for the treatment of a myriad of bacterial infections in humans is being
threatened by the rise of resistant bacterial strains. Some common infections, treatable in the
past, have become life threatening situations today requiring treatment with newer, more toxic
and more expensive antibiotics. The United States Centers for Disease Control (CDC) has
conservatively estimated that more than two million people are sickened and 23,000 die
annually due to antibiotic resistant infections. Unfortunately, there are very few antibiotics
being developed to stay ahead of the increasing, and rapidly developing, resistant bacterial
strains.

Large animal feeding operations (CAFOs) and fish aquaculture have been implicated indirectly
and directly in contributing to this rise of antibiotic resistant (AR) bacteria. CAFOs typically
house thousands of animals (chickens, turkeys, pigs, dairy cows, feed lot cattle, fish, etc.) in
closely confined quarters. Consequently, for years antibiotics, many of which are also used to
treat human diseases, have been administered for sustained periods in sub-therapeutic doses
through pre-mixed feeds and addition to drinking water to ward off diseases in usually healthy
livestock. Added incentives driving sub-therapeutic dosing are enhanced growth (to make
animals grow faster) and improved feed efficiency (the animals need less food to gain weight).

Unfortunately, the use of sub-therapeutic dosing enhances the development of antibiotic
resistance (AR). The more sensitive bacteria are killed off leaving behind more resistant
individuals to survive and repopulate, and in successive cycles, what remains in the gut, are the
dominant organisms. Each animal thus becomes a “factory” producing, and subsequently
dispersing, AR bacteria through its feces. Often, once resistance develops to one class of
antibiotics, resistance to other classes of antibiotics follow. Additionally, resistant bacteria can
pass their resistance on to the same or different species of pathogenic and non-pathogenic
bacteria.

Another concern as it relates to AR is the co-existence of heavy metals (e.g. zinc, copper, nickel,
arsenic) and antibiotics in the environment. These metals occur naturally, but are also
introduced through human activity. Agriculturally, soils are contaminated with heavy metals by
application of sewage sludge, phosphate and nitrogen fertilizers, limestone, manure and
pesticides. Swine, dairy cow, and poultry waste, when spread on fields, adds to the soil copper
pool. Swine and poultry receive copper though diet supplementation. The practice of using
copper sulfate solutions for foot baths to treat lameness in dairy cows and subsequent disposal
of spent solutions in manure lagoons is a significant source of copper in waste water. Findings
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suggest that very low levels of antibiotics and heavy metals alone, or in combination, select for
antibiotic resistance disease causing bacteria.

The manure from CAFOs provides multiple pathways for non-pathogenic and pathogenic AR
bacteria to enter the environment.

e Manure spills caused by equipment failure and manure spread on unsuitable fields, or
improperly spread on suitable fields, can contaminate groundwater and surface water
by means of run-off leading to contaminated wells used for drinking water and crop
irrigation.

e Contaminated food crops transported to markets for purchase by the unsuspecting
public cause food-borne illnesses.

e Aerosolized particulate matter from venting barn fans and aerosolized droplets from
manure sprayers can spread AR bacteria into the atmosphere.

e Birds, rodents, insects feeding around CAFOs can spread AR bacteria to their own
populations and beyond.

e CAFO workers, through manure contaminated shoes and clothing, spread AR bacteria to
their families and beyond when traveling off the farm into the surrounding community.

e AR bacteria colonized in the intestinal tracts of workers, family members and farm
visitors become carriers of AR bacteria and unwittingly can become a source of
community acquired infections.

e Manure tainted farm equipment such as trucks hauling manure and open trucks hauling
livestock also become a vector for the spread of AR bacteria.

e During the butchering of CAFO livestock, meat can become contaminated with fecal
matter and cause widespread illnesses.

VI. Climate Impacts

The declining health of soils also contributes to declining health of the atmosphere, or climate
health. This results, in part, because as soil organic carbon (also called soil organic matter)
decomposes the soils release carbon dioxides, nitrous oxides, ammonia, and methane, among
other greenhouse gases (GHG). Agriculture, including CAFOs and AFOs, contribute
disproportionately high and globally significant GHG emissions. Especially high levels of GHG
emissions have been documented from Ruminant CAFO/AFO operations.

A new study of the overall impacts of beef livestock production under a CAFO model verses
adaptive multi-paddock intensified grass fed/grass finished model has projected highly
significant differences between the two different production and business models for the
earth’s atmospheric climate. The differences stem from the significantly higher greenhouse gas
emissions associated with corn production (including crop production, harvesting, fertilizer
manufacturing and hauling, etc) and use in corn finishing of cattle in CAFO feedlots. The results
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of this study of feedlot/CAFO/AFO production support that all feedlot/CAFO/AFO operations
feeding corn will have significantly higher methane, nitrous oxides, carbon dioxide, ammonia,
and ammonium emissions from the same number of cattle fed on grass and in pastures. And,
even significantly more intensified herd grazing on healthy grasslands and pastures can occur
for dairy, beef, pork, and other livestock production with significantly reduced GHG emissions.
This paper suggests clearly that if human health, planetary atmospheric health, and full-cost
accounting of the impacts of CAFO beef production were included in the market cost of
feedlot/CAFO/AFO meat, milk, and cheese, CAFO production may not be economically viable.
The paper thus questions the future validity and viability of the feedlot/CAFO/AFO business
model, when the cost burden of the additional GHG emissions and fully loaded economic,
human health, and atmospheric costs are added to the other CAFO beef production,
processing, and distribution costs. In Alberta, Canada and in several European counties
(Denmark, Netherlands, etc.) where they have strict GHG emission regulations,
feedlot/CAFO/AFO production are being disallowed or discouraged in several ways. First, in
Alberta GHG emissions cost companies emitting GHGs $15/tonne of carbon dioxide (C0%)
equivalent. At this time; mining companies, power companies, oil companies and a range of
other industries are currently paying this cost. This cost is projected to increase to $30/tonne in
2016. Because the agricultural industry is such a large GHG emission source, Alberta is
considering charging the agricultural community also for GHG emissions. In some European
counties at this time, feedlot/CAFO/AFO operations are not allowed.

Two new studies evaluated the impacts of land spreading of conventional dairy manure, and
manure from an organic dairy, with and without antibiotics, respectively. In Virginia, manure
from a conventional dairy CAFO, and an adjacent organic dairy, were land spread on adjacent
farm fields. These fields were then measured for their soil carbon dynamics and GHG emissions.
The findings suggest a startling, not previously identified, impact of antibiotics from the
spreading of manure on soil microbes. Both studies have documented highly significant
increased microbial respiration rates that are releasing an additional 20 tonnes of CO® per
hectare per year where conventional dairy CAFO manure land spreading occurs. The Virginia
finding have just been replicated in Alberta, Canada on conventionally pastured beef land and
adjacent organically pastured beef production by a research soil scientist at Shell Oil Company,
who is finding comparable results when comparing “across the fence” conventionally stocked,
continuous grazed conventional rangeland with organic Adaptive Multi-paddock intensively
grazed rangeland. The organically raised animals receive no antibiotics and thus their manure
and urine have no antibiotics.

This excessive emissions of carbon dioxide are directly associated with declining soil organic
carbon (declining organic matter) levels in the soils in both studies. At the rate of soil organic
carbon (organic matter loss) losses documented by these two studies, an accelerated rate of
declining soil health is occurring as a consequence of land spreading of conventional dairy CAFO
manure with antibiotics and pasturing of conventionally grazed beef cattle. These results
suggest soil carbon levels in a few short years can become entirely depleted under these
manure management regiments. This raises an alarm that increased flooding, reduced food
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nutrition, increased fertilizer and irrigation uses which will all very predictably occur. And, each
of these alterations and responses can have significant increased human health and safety risks.

VII. Nutrient Management Plans—Review of NMP Effectiveness and Risk to Water
Resources

Reduced water quality from non-point source pollution and concern about the effectiveness of
nutrient management plans have been documented in Wisconsin, (Shepard 2005; WGCC 2015;
WDNR 2013; WLWCA 2013). In Green County, impaired water quality conditions in the
groundwater (CWSC, online water quality viewer) and in surface waters (WDNR 2014) stand as
evidence that agricultural non-point pollution is not being effectively managed under existing
national, state, and local regulations.

The following is a brief summary of key findings pertinent to Green County—particularly and
including the Town of Sylvester and neighboring townships in the eastern sector of Green
County with the highest coverage of wetland and shallow water table conditions associated
with the glacial outwash landform of the Sugar River Valley—which support the conclusion that
Green County and the Townships therein, in the face of increasing CAFO/AFO agriculture land
use pressure, should put in place ordinances that more effectively protect human health and
safety and ensure public access to safe drinking water.

Nutrient management plans have been documented regularly by state, federal and county
agencies to not be working effectively in Wisconsin.

Non-point source pollution is the primary cause of reduced water quality in the United States
(USEPA 1996, 2000; USGS 1999), in Green County (WDNR 2014), and in the Sugar River (WDNR
2014). Non-point source pollution includes, along with other types, agricultural farm runoff
from fertilizers and manure management (Shepard 2005). According to Shepard’s study in two
watersheds in eastern Wi:

e Although farmers with nutrient management plans (NMPs) were applying on average
less total N and P,0s than farmers without nutrient management plans, there were still
many (37%) who over-applied nutrients, due to failure to credit on-farm sources,
particularly manure. Thus, in these cases, the intended optimization of the use of on-
farm sources of nutrients and the intended environmental benefits of the NMP were not
achieved.

e Only three fourths of the farmers with NMPs implemented their nutrient management
plans on the majority of the acres the plan covered.

e There were differences in outcomes of public (agency) generated plans versus plans
developed by the farmer or by a private consultant (e.g. lower application rates with
more conservation agency plans, versus those developed with a direct financial
incentive for crop production).
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e There is a lack of oversight on how NMPs are implemented and maintained. The results
strongly suggest the presence alone of a NMP does not ensure plans will be fully
implemented and the intended environmental benefits realized without follow-up by
providing assistance aimed at long-term implementation, plan maintenance, and plan
modifications due to changes in the farming operation over time. In other words, just
having a NMP does not reduce excess nutrient application nor does it guarantee
improvement in water quality. The study strongly suggests that the promotion and
requirements of nutrient management plans as part of government conservation
programs should also address how plans are implemented and maintained, not merely
written.

Land applied manure wastes (especially during wet weather conditions), manure contained in
lagoons, and “dry stacked manure” can generate (under anaerobic conditions); ammonia,
ammonium, methane, nitrous oxides, sulfur mercaptans, and hydrogen sulfide. When
aerosolized, these pose serious human, livestock and wildlife irritation and can lead to illness
and death with chronic or stochastic exposures of moderate to high concentrations. This can
especially occur during summer heat when animal (and human) stress can often be the highest.

Spills, including reported and non-reported discharges of manures, and other sources of
surface, groundwater and soil contamination have been frequently associated with dairy
operations and other AFO/CAFO operations as well as with many other types of industrial
operations in the U.S,, including areas in the Town of Sylvester and in Green County.

Nutrient Management Plans, especially manure management plans have not adequately
accounted for impacts to neighboring properties, real estate values, potable water supplies,
businesses, and State Natural and State Wildlife Areas. It appears as though CAFO/AFO
operations are significantly strapped to find adequate land on which to spread manure. This
results in a disorderly and dysfunctional allocation on any land where a landowner is willing to
accept the manure. This approach is not logical. It appears to increase the mileage traveled
increasing health and safety risks of vehicular collisions between manure hauling trucks,
tractors and citizens; and to increase wear and tear and replacement costs for roads, bridges
and perhaps other infrastructure. In other locations in the U.S., these have become impositions
upon local townships, counties and citizens affecting the cost of governance, policing, and
management of the jurisdictions.

The human health and safety risks, and economic costs of this business model to citizens,
Townships, Counties and State government is not accounted for easily. But, in the few
examples in the scientific and economic literature where fully loaded cost assessments have
been developed it appears that CAFO/AFO operations actually have cost more than they have
generated in the way of revenue, including the economics and multipliers associated with local
employment and local spending by the CAFO/AFO and its employees.

A different business model has been encouraged in the policy, science, economic and now the
human health and safety literature, including human health findings in Green County (See
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Human Health Section of this White Paper) and elsewhere in Wisconsin (see Johns Hopkins
Center for Livable Future, Bloomberg School of Public Health copied in full in Appendix 2)
supports the need for changing CAFO/AFO nutrient management practices.

VIIl. Ecosystem Health—Agricultural Runoff Impacts to Wetlands, Streams, Wet
Prairies, Sedge Meadows and Lakes

One already occurring consequence of CAFO/AFO agriculture increasing the scale and
concentration of farming operations in the Town of Sylvester, in Green County is the
degradation of diverse native plant communities. Wetland ecology is particularly sensitive to
inputs derived from the watershed above. Increased quantity, or concentration, of manure
distributed on land in the Town of Sylvester, Green County can be expected to contribute
equally increased loads of nutrient into downstream water resources like Searles Creek,
Decatur Lake and the Lower Sugar River as well as their many interconnected wetlands. An
increase in agriculturally engineered drainage of historically wet soils, to create more tillable
land, and the continued depletion of soil carbon content in heavily fertilized and heavily tilled
fields, can be expected to increase the intensity and frequency of downstream flooding and
delivered load of nutrients. This nutrient enrichment of soil and water, coupled with increased
runoff and flooding into formerly more hydrologically stable wetlands, is strongly associated
with the conversion of diverse native vegetation to simple monoculture stands of invasive plant
species.

Miles of nearly continuous wetlands are found along sections of the Sugar and Pecatonica
Rivers and in the surrounding floodplains; shallow sections and shorelines of impoundments
such as Decatur Lake, Albany Lake, the Brodhead Mill Race, and Cadiz Springs; various swales,
depressions, and poorly-drained areas; and the banks of many miles of small streams and
ditches, the sum touches virtually every property in the Town of Sylvester and Green County
landscape. These wetlands support a variety of native plant communities; from forested and
open floodplains; to open marshes with shallow standing water; wet prairie and sedge
meadows; and because of the carbonates from dolomite and limestone bedrock and gravels,
even rare fens are found occupying saturated open ground in the County and Township
watersheds. In a healthy condition, these plant communities support diverse native plant
communities including many species of flowers, grasses, rushes, shrubs and trees with diverse
above-ground shapes and growth habits, and masses of below-ground root growth. The native
plant communities support an equally diverse array of wildlife and fisheries that distinguish the
Town of Sylvester, and Green County, from other locations and landscapes in Wisconsin.

These native plant communities, associated habitat and wildlife support ecotourism; from bird
watching to hunting and fishing, and other recreational land uses that are enjoyed and
appreciated by residents of Wisconsin and visitors alike. The ecotourism industry (e.g. Artisan
cheese, wine, beer, etc.) depends on visitors to the Town of Sylvester, to Green County and
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Wisconsin as a whole. As the quality of habitat declines, as the health of land is recognizably
deteriorated, ecotourism values and revenues are also likely to decline.

Examination of instream conditions, shoreline and aquatic vegetation, and channel substrates
in Searles Creek support the U.S. Environmental Protection Agency (EPA) 303(d) listing as an
impaired stream. Several years of trained citizen science volunteers and Wisconsin Department
of Natural Resource (DNR) water quality data collected in Searles Creek and other waterways
substantiate the degraded nature of water quality and habitat conditions in the waterways
throughout Green County.

Exemption of agricultural operations from the Clean Water Act Section 404 was granted to pass
the original Clean Water Act and has persisted because of the strength of the agricultural lobby
in Washington D.C. However, recent changes in requirements in Wisconsin permitting of
CAFO/AFOs, as with all other land use changes in agricultural and other land use types in
Wisconsin, will soon require per draft Bureau of Watershed Management Program Guidance
(proposed to be effective June 1, 2016) a formal wetland delineation to be conducted on all
development sites, and will require that mitigation for unavoidable adverse impacts to
wetlands be included in an applicant’s permit application package. The delineation is then to
be used to encourage applicants to avoid, minimize and mitigate unavoidable impacts to
wetlands and waters in Wisconsin.

The relevance is that wetland acreages provide important habitat, water quality and flood
damage reduction benefits to Green County and the Town of Sylvester. An application that
proposes to dewater (tile or ditch) or fill wetlands reduces the free ecosystem services supplied
by nature at no costs to each citizen, and the public trust. Because the costs to replace these
values are real and transfer directly to the taxpaying citizens who pay for the floods and
impaired conditions of waterways, it is important to realize that a proposal to fill or drain
wetlands provides, on average, a global value of $25,681 dollars per hectare per year, or
$10,392 per acre per year, in free service that is lost per acre of wetland that is filled or drained.
Based on an estimated acreage of 5 acres of wetland, and the up to 50 year life of an industrial
plant or operation, the total estimated loss to society would be $2,598,000 million in 2011
dollars for filling a 5 acre wetland site. Estimates of the value of wetlands in Wisconsin,
Michigan, Illinois and other Midwestern states has ranged from $25,000 per acre per year in
Michigan; to several multiples higher of this value.

As ecological systems deteriorate, or are eliminated by increasing farm scale, increased surface
water runoff and discharge from the altered watersheds has resulted in increased instability of
stream channels, beds and banks. This has resulted in more rapid changes in the meander
geometry and hydraulic geometry relationships of streams, and has increased the maintenance
and construction costs of bridges, roads and other infrastructure. Township, County, State and
Federal highway administrations have experienced increased costs and more frequent
maintenance and reconstruction needs. Most Agencies now have a backlog of highly deferred
bridge and road infrastructure projects and inadequate funds to cover the basic maintenance
costs.
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Nationally, in the Town of Sylvester, in Green County, and throughout Wisconsin, downstream
receiving water quality has been seriously impacted by non-point source agricultural
operations. Large, intensified operations that do not use ecologically adequate buffers to
reduce runoff and sedimentation of waterways, and do not biofilter and bio-cleanse their
runoff from manure laden and cropped farm fields contribute disproportionately to the runoff
experienced downstream.

Nutrient enrichment of downstream receiving waterbodies (lakes, rivers, wetlands, estuaries,
etc,) from non-point source agricultural land uses has become a common problem. Behind
dams (such as in Decatur Lake and Lake Winnetka on the Sugar River) that nutrient enrichment
threatens the economic value of properties around the waterbodies. Health agencies
discourage the use of these waterbodies for swimming, bathing and even boating where
contact with the water and potential contaminants occur.

Springs and seeps are rare resources in many landscapes. However, in Green County, the Town
of Sylvester (and others), springs were historically common. Many of the higher volume springs
have been mapped by WDNR as a part of development of the State regulations governing high
capacity wells. Few, of what is likely thousands, of additional smaller springs have not been
mapped. Intensification of agricultural operations associated with AFO/CAFO, and the
maximization of cropable acreage, has resulted in tiling intensification which has dewatered the
recharge areas of many springs and seeps, and other wetlands.

Installation and operations of high capacity wells in unconfined glacial till, sand outwash
deposits, and where unconfined tills and lake plain sand deposits are connected to karst and
fractured limestone/dolomite bedrock systems (all of which occur in The Town of Sylvester and
elsewhere in Green County) has been documented to contribute to cones of depression,
dewatering, and creation of intermittency or complete dewatering in the aforementioned
springs and seeps, and even first and second order streams. This has also altered the hydrology
and dewatered wetlands and impacted downstream users, including other farmers and
municipalities that used the surface water resources as a potable water source, for recreation,
or wildlife habitat benefits.

High capacity wells that draw from deeper aquifers than even municipal drinking water wells
can introduce radium, brines, and a range of other contaminants to the surface water resources
and to wetlands.

Healthy, diverse stands of native wetland vegetation do persist throughout Green County and
associated downstream locations. Some fine examples include properties adjacent to the
Brodhead Mill Race, the Albany Wildlife Area, and the state natural areas of the Avon Bottoms
Wildlife Area downstream in Rock County. Notwithstanding areas of high quality vegetation, it
is far easier to observe degraded wetlands in the Town of Sylvester and Green County,
characterized by extensive reed canary grass (Phalaris arundinacea) invasions. Typically, even
where diverse, high quality vegetation is evident, it is mixed with or adjacent to monocultures
of reed canary grass or stands of other aggressive hybrid species such as cattails (Typha glauca)
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and giant reed grass (Phragmites communis). Frequently, the extent of these monocultures
describes the extent of previous flooding and silt deposition.

Reed canary grass and giant reed grass are very aggressive invasive plants and are capable of
rapid expansion that overtakes and excludes preexisting native species. Studies have found that
while increased nutrient additions to wetland plant communities alone did not release an
overwhelming, suppressive, reed canary grass or giant reed grass response, nitrogen and
phosphorous additions in combination with other disturbances such as flooding and siltation
did facilitate rapid establishment and growth of non-native species to the exclusion of native
plants and other wetland species. Flooding provides a basic means by which excessive amounts
of leached nutrients and silt are delivered extensively into wetlands. The silt and nutrients
represent a stressor that weakens native species adapted to more hydrologically stable
conditions. Increasing agricultural scale and intensity have made these conditions worse.

One study in Wisconsin and lllinois found 200-400 times greater modern discharge rates in
streams in the Des Plaines River watershed compared with historical pre-settlement conditions.
Historical conversion of native plant communities to tilled and urbanized lands in the Des
Plaines watershed approximates processes experienced in Green County. Historical landscapes
used to retain stormwater in the deep soils and dense rooting zone of native plant communities
now, in geographical extent, largely disrupted by tillage. Of considerable concern as well, in
escalating the discharge rate from agricultural lands, is the ongoing loss of soil carbon. The
digestion of nitrogen fertilizers and manure by soil microbes concurrently breaks down the soil
carbon, found as soil organic matter, which releases carbon dioxide, nitrous oxides, and
methane to the atmosphere as potent GHGs. Soil carbon absorbs water like a sponge and
creates physical structure in soil that facilitates water infiltration, which reduces runoff and
downstream flooding. Soil carbon also holds fertilizers and allows for improved crop yields and
quality food to be grown.

The condition of our wetlands, and the protection of these ecological communities from
additional and increased disturbances, is important for a number of reasons. From one
perspective, the biodiversity they contain is simply part of the biological treasure we inherited
as residents of this landscape. The continued severe decline or even extirpation of many of
these native plant species in our time is conceivable. The Wisconsin DNR has designated
certain of these species and wetlands, in the Sugar River watershed, as having great
conservation priority. Indeed there is, and has been, significant public and private monetary
investment in maintaining and restoring the wetland natural areas.

From another perspective maintaining the integrity, and especially the existence of our local
wetlands, is civic due diligence in mitigating the harmful and costly effects to downstream
communities of shunting our excess runoff water and pollutants. Wetlands, particularly in
association with upland buffers, provide a significant storm water processing function.
Characteristically underlain with masses of dense perennial roots, these areas hold, infiltrate,
and evaporate water, and dissipate flow energies otherwise bound for aggregation in flashy,
destructive flow events. And finally, from an even broader perspective, healthy, diverse native
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vegetation in local wetlands are important in global processes of sequestering, rather than
emitting, forms of carbon and nitrogen that would otherwise contribute to global warming.

Increased stormwater runoff and “bounce” in water levels from runoff from agricultural and
urban landscapes, including large imperviousness features like parking lots and roof tops, has
been associated with a shift from diverse native wetland vegetation to invasive and non-native
vegetation. Native landscapes used to retain stormwater in the deep soils and the dense
rooting zone of native plant communities. The current landscape is now disrupted by tillage and
excessive nutrient enrichment from fertilizers and manures. The collapse and depletion of 60-
70% of soil organic carbon levels in soils of agricultural landscapes in the U.S. is thoroughly
documented by USDA. This collapse has resulted from the use of caustic fertilizers (such as
anhydrous ammonium and others) that decompose the organic matter is soil. As soil organic
matter deteriorates, there is more runoff, more downstream flooding, and less water and
nutrient holding capacity of the soils. This requires that farmers add more fertilizer and often
more irrigation water to compensate for faster dry down of soils. The erosion and
sedimentation fills in downstream wetlands, deposits sediments and nutrients in the floodplain,
and fills in lakes.

In a study of major Wisconsin and lllinois rivers, it was reported that the quantity of water
leaving the landscape now is many times more than historically left the watershed. When more
water leaves the landscape quicker as documented in this publication, erosion increases
causing sedimentation and downstream nutrient enrichment. And, with this occurs the changes
from native vegetation to native weedy and non-native invasive vegetation.

IX. Human Health—Hospitalization Incidence, Disease Incidence in Green County,
Wisconsin

A previous literature review dated March 27, 2014, by medical doctors from Johns Hopkins
University Bloomberg School of Public Health Center for a Livable Future, was provided to
Kewanee CARES to understand the human health implications of CAFO operations in Kewanee
County, Wisconsin. The review documents significant and serious human health concerns for
residents of Kewaunee County. The review was prepared by medical doctors in good standing
within their profession, at one of the most highly respected hospital universities in the U.S., as a
guidance document to inform the policy makers considering future CAFO permit applications in
Kewanee County. The Johns Hopkins doctors identified several human health concerns that had
been documented to be occurring both in Wisconsin and elsewhere in the U.S.

We have included the entire Johns Hopkins literature review document in Appendix 2 for the
Town of Sylvester Board of Supervisor’s consideration. The review identified three areas of
primary concern that the Science Team investigated further for relevance to our locale:

1. “The spread of infectious disease, including antibiotic-resistant bacteria to nearby
communities”.
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2.

In our

The Science Team sought to understand how relevant the concern of antibiotic
resistant bacteria was to the Town of Sylvester, Green County, Wisconsin. What we
discovered in our investigation is of greater concern with CAFO/AFO proposals in the
Town of Sylvester, than what we thought we understood initially by reading the Johns
Hopkins review.

“Groundwater and surface water pollution, and associated health and ecological
impacts”.

We sought to understand how water quality problems from CAFOs are leading to
increased water quality risks to human health. In the Johns Hopkins review, the
doctors warn against increased bacteriological illnesses leading to gastrointestinal
ilinesses, increased cancer risks, and increased risk of childhood disease and fatalities
from excessive nitrates entering potable water supplies. What we found raises serious
concerns about water quality impacts on human health in the Town of Sylvester, Green
County, Wisconsin.

“Air pollution, odors, and associated health and social impacts”.

We sought to understand if air quality problems identified in the Johns Hopkins
review were a real problem in the Town of Sylvester, Green County, Wisconsin.
Through the Johns Hopkins review and our own investigations, we wanted to
understand if mold, caustic nitrous oxides, hydrogen sulfides and other aerosol
materials including mold and entrained dusts from CAFOs are contributing to increasing
incidence of human illness downwind, and for workers in such CAFO operations in the
region.

This report portends (perhaps some would call it a serious prediction) greater health
risks to workers, neighbors, and citizens at large with increased exposure to illness and
death-causing agents which are more prevalent in association with CAFOs than with
small family farms. We sought to understand how serious this prediction was in the
Town of Sylvester, Green County and Wisconsin in general. What we discovered is that
the expressed concerns by Johns Hopkins doctors are shared by some Monroe area
physicians and that causal and circumstantial evidence is already present to suggest
human health is already being impacted directly and indirectly by CAFO/AFO operations
in Green County.

independent review of human health impacts, concerns, and risks in the Town of

Sylvester and in Green County, we have added to the Johns Hopkins list actual documented
concerns from some Monroe area physicians that confirm one or more of the Johns Hopkins
concerns are already documented to be occurring in Green County and already impacting

human

The foll
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health and contributing increased risk to the human health in our communities.

owing summarizes our findings:
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Excessive nitrates and E. Coli contamination of groundwater has been directly linked to
agricultural operations including CAFO/AFO operations in Wisconsin and many other
locations in the U.S. and the world. Serious human health concerns and illnesses have
been linked to excessive nitrates and bacteriological contamination of surface and
groundwater resources. Centers for Disease Control, Federal, State, and County health
agencies, have documented an increase in human health risk with an intensification of
agriculture. For example, the number of children with “blue baby syndrome” (nitrate
contamination of potable water used in mixing baby formula); an increased frequency
and severity of gastric illnesses from ingested bacteria through water and food sources;
increased mortality rate in locations with contaminated potable water supplies; and the
identification of a number of bacteriological vectors directly linked to water quality
impairment. One specific bacterium that is directly linked to ruminant operations
caused ill workers and farmers to seek treatment. The patients have come from the
local area serviced by Monroe area physicians.

Conversations with Monroe area physicians suggest that human health risks associated
with human disease vectors, E. coli, Campybacter, nitrate and other chemical
constituents in contaminated groundwater are locally on the rise. CAFO/AFO operations
have also increased in the County. Excessive groundwater contamination from
agricultural non-point source and point source operations, including reported manure
and other farm-related contaminant spills have been documented.

Cancer frequency and occurrence “hot spots” in the U.S. and Wisconsin (including the
Town of Sylvester) are found most commonly associated with industry, mining, and
known legacy contaminated areas, and in locations experiencing agricultural
intensification.

While veterinary treatment frequencies on a per animal basis have been suggested to
be less in CAFO/AFO operations compared to smaller farms, CAFO/AFO operations often
use sub-therapeutic doses of antibiotics which are not accounted for as a veterinary
service. These concentrated operations appear to use significantly greater quantities of
antibiotics compared to open range/ pastured dairy and beef cattle animal production
models, and compared to small family farm operations in Wisconsin, and elsewhere in
the U.S. The use of antibiotics, fungicides, and other contaminants that pass through the
urine and fecal matter is significantly higher from CAFO/AFOs in total volume, and these
contaminants are transferred through land application of manure and urine to soils,
waterways, and to the larger food web, including humans.

These conclusions have been reached by other key health agencies in Wisconsin and

brought to the attention of Wisconsin Department of Natural Resources (WDNR) and
Wisconsin Department of Agriculture, Trade and Consumer Protection (DATCP) through
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the Groundwater Council. We searched the science, policy and legislative literature to
see what changes have resulted from the reports published by the Groundwater Council
and others. We found few or no substantive, affirmative formal responses. More
importantly, in the CAFO permitting process; nutrient management planning; and the
operational, monitoring or enforcement of the current regulations, no substantive
changes have been proffered to the agencies entrusted with the care of human health
and safety in Wisconsin. In spite of the recognition of serious ongoing and increasing
contamination, neither of the State agencies, Federal agencies, nor other responsible
County agencies have made, nor appear to have been able or willing to make, necessary
program changes in the siting, permitting, monitoring or compliance of CAFO
operations. As a result, increasing impairment of natural resources is being
documented, and only more recently human health concerns have been voiced.

After reading the Johns Hopkins review of the scientific literature, as well as the review
of additional limited medical data in Wisconsin (and elsewhere) to understand if CAFO
operations were associated with an increased risk of human health and disease risk, we
chose, as a Science Team, to ask available Monroe area physicians to work with us to
create a first order evaluation of patients in Green County to understand if patterns in
the data could be linked to hospitalization incidence, age, sex, and race. We provide the
following summary not to suggest what we report is from a controlled experiment,
where sample sizes, dosing of contamination, or any other variable (and interactions
among variables) have been controlled. Rather, we provide the following findings for
the Town of Sylvester, and for the Green County Board of Supervisors, to understand
the level and nature of human health risks and concerns. We base recommendations in
the “Recommendations” section of this science summary document on what we have
found to be significant human health trends, as follows:

e Because it is believed that a disproportionately large percentage of working age
Hispanic males in Green County are employed in CAFO operations, it is currently
believed the circumstantial evidence exists that this age class, sex class, and race
membership in our community is experiencing a significant, and costly, human
health impact and risk from asthma, and materially and deleteriously appears to
currently be impacted by CAFO/AFO operations presently in Green County,
Wisconsin.

e Based on Green County Health Department data, there appears to be an
increase since 2012 in cattle/cow related bacterial infections and illnesses
caused by Campylobacter. The presence of this bacterium as it relates to human
illness, hospitalization or medical attention sought is causally, and unequivocally,
linked to farmers who tend cattle/cows. This cause and effect in Green County
may be contributing to serious illness, increasing human risk and costs to our
community. The significant increase in gastrointestinal ilinesses created by
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Campylobacter and other waterborne and airborne pathogens reported by the
Green County Health Department are serious enough for the Town of Sylvester’s
Board of Supervisors as well as the Green County Board to understand. This
suggests water, soil, and airborne, and perhaps even food borne, pathogens are
increasing in our community.

e A high rate of rare cancers has been reported in Green County according to a
Monroe area pathologist. Each of the rare cancers have been previously
correlated with environmental contamination exposure by humans to
herbicides, fertilizers, antibiotics, mold and other contaminants typically found in
farming operations. Several cancers, including forms of lymphoma, leukemia,
multiple lymphoma, and multiple myeloma, have been reported as occurring at
higher than expected rates, and the number of rare cancer occurrences seems to
be on the rise in the Monroe area. The pathologist observed that, just based on
probability, he should have not seen most, or any, of these rare cancers in his
career and that the high incidence of these rare cancers should be cause for
significant concern in Green County.

e Available oncologists from University of Wisconsin Hospital that were
interviewed by Dr. Bruce Duemler were asked if there are any differences in
the types, frequency and severity of the cancers in the patients they work
with in Madison versus in the Monroe area. The oncologists answered his
guestion roughly the same as follows: “Our general feeling is that we see a
larger number of bad cancers occurring in young adults in the Monroe area,
compared to what we see in the Madison area”. One oncologist was very
interested in contributing to a study to document empirically the answer to
this question.

e University of Wisconsin Land Use Megatrends mapping (presented in Figure 6)
documents demographic trends for Wisconsin. These maps estimate for the Town of
Sylvester and Green County, that 32 to 56% of the population is comprised of residents
that are 45 to 95 years of age, which is a most highly susceptible age class to water, soil,
air, and food borne diseases, illnesses, and overall human health risks. This mapping also
suggests that of the remainder of the population, 17-24% are youth, an equally at risk
group. Increasingly so, these older and youngest age classes have been documented to
have increased frequencies of new onset asthma, rare cancers, and many other serious
health risks.

e Our Science Team review of the demographics of the human populations in the Town of
Sylvester and Green and Rock Counties suggest other causes for human health risk
concerns now and in the future. The farming community and downstream
communities’ citizens are aging. Older citizens are the most vulnerable age group to air,
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soil, water and food borne bacteriological illnesses and contamination. The projected
population dynamics, and hence the community vulnerability, will increase over time
because this most vulnerable age class is growing. The demographics also suggest that
the youth age class is growing. The young are also vulnerable and have shown a high
incidence of disease and illness; including, a significant increase in asthma and allergies
to molds and dust, typically associated with rural locations. The demographic data
suggests that our most vulnerable populations, young and old, are increasing. Those
people are most sensitive to water, soil, air, and food borne diseases associated with life
in the Town of Sylvester and Green County as a whole. The Boards of Supervisors,
therefore, should understand the human health and safety risks inherent to increasing
numbers of CAFO/AFO operations in their community.

e Human health risks from deteriorated air quality and exposure to ammonia, ammonium,
hydrogen sulfide, entrained dust, methane, nitrous oxides is a risk for young, elderly,
and even healthy adults. The following facts document that in parts of Green County
and the Town of Sylvester certain land use changes present a high exposure risk to its
citizens and visitors. Similar concerns for deteriorated air quality would apply to
livestock, pets and wildlife found in Green County and the Town of Sylvester.

This matters in most locations of Green County, but the concern is perhaps greater in
areas of the Town of Sylvester because of the topography that defines locations such as
the Searles Creek sub-drainage, also defines an air drainage basin. Basins like Searles
Creek have a nearly closed outlet. Radiation fog and ice fog development are prevalent
during still days and nights when cold air drainage occupies this type of basin, and
during temperature inversions that trap an air mass in these basins. During these fairly
common, still air conditions, fog often slowly clears out by following Searles creek to the
Sugar River, downstream to Decatur Lake, and the air mass may even travel as far
downstream as Brodhead. Under such concentrated conditions of air flow, only
detailed and comprehensive air quality modeling would be able to statistically be used
to determine the human health and safety risk from exposure to these common
meteorological events.

Depressed topographic basins (relative to highly elevated ridges and plateaus found
elsewhere in the County) experience higher rates of still air, shallow to ground
temperature inversions which results in a higher than average number of fog filled
mornings during all seasons, but especially in spring, early summer, and fall when
people are more active outdoors and at risk of experiencing greater exposure to air
qguality concerns. Poor air drainage and air contamination trapping that can occur
during high humidity conditions including fog, increase the duration that contaminants
are in aerosol form. Those aerosolized contaminants are inhalable and the foggy
conditions provide for longer periods of exposure; therefore increasing the human
health risk concerns, especially for the elderly and young children.
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Many sources contribute to the overall fugitive (air) emissions from CAFO operations:
the animals themselves, their manure, manure applied to farm fields, and waste
lagoons. Emissions can be as particles or gases, and they may serve as reactants for
aerosol formations (micron and submicron size solid and liquid suspensions). Particles
emitted from CAFOs that may cause problems include; odorants, dusts, animal dander
and other allergens. Generally, these are dispersed rapidly in the atmosphere by mixing
processes and are deposited to the land surface.

Gases emitted from CAFOs are also of concern. These may include; odorants, hydrogen
sulfide (H%S), ammonia (NH?), methane (CH®) and other trace gas constituents. Some of
these persist in the atmosphere for hours or days, and they may be transported
hundreds of kilometers. Large amounts of manure at feedlots can undergo partial
anaerobic degradation by bacteria to form gases such as methane (CH*) and nitrous
oxide (N?0). These are potent greenhouse gases (GHG) at a global scale, and they have
been found to contribute a significant fraction of lowa’s GHG emissions to the global
atmosphere. Ammonia and sulfur compounds from CAFOs participate in reactions that
can form secondary particles and aerosols in the atmosphere. These may limit visibility,
cause health effects to sensitive individuals, and be precursors of acid rain at a regional
scale. Secondary particles include ammonium sulfate, ammonium bisulfate, and
ammonium nitrate. Four primary gases are formed including carbon dioxide, methane,
ammonia, and hydrogen sulfide. These are the major constituents emanating from
CAFOs, but they are not necessarily the most problematic. Hydrogen sulfide and
ammonia are toxic to humans. However, odorants, dust, and allergens may cause
greater nuisance problems for nearby citizens and communities. CAFOs produce
significant amounts of reduced sulfur compounds [H?S, mercaptans, carbon disulfide,
dimethyl sulfide (DMS), and others] from anaerobic microbial action on fecal matter on
a local scale. Reduced forms of sulfur in the atmosphere are oxidized by hydroxyl
radicals. For H?S and DMS, the reaction is reasonably fast with lifetimes in the
troposphere (lower atmosphere) of 4.4 days and 0.6 days, respectively. Thus, they can
be transported tens or even hundreds of kilometers from the animal feeding operation
prior to oxidation. Lifetimes for the above reactions in clouds are on the order of 1-50
days. Clouds process a tremendous amount of air and water vapor. They serve as a
concentrating vortex for particles and gases that react with SO?. These are all long-range
transport processes that take place far from the original CAFO operation. Most CAFO
sulfur emissions are in the form of reduced sulfur species and SO?. Sulfur falls back to
earth (continents and oceans) in the form of SO? (dry deposition), sulfate aerosols
[H2S0*, (NH*)?S0* NH*NO?, MgSO*, CaSO* in dry deposition], and sulfate ions (H?s0* and
CasO” in wet deposition).

e Antibiotics have become increasingly necessary to keep AFO/CAFO animals healthy.
These materials have regularly been found in surface and groundwater discharged from
these facilities. The use of antibiotics in AFO/CAFOs occur in greater frequency and
greater volumes than what is used in conventional, small family farm dairies on a per
capita- cow basis. This suggests that these water soluble chemical constituents will
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increasingly become problematic in water supplies with increased numbers of
AFO/CAFO operations. Increased dosing of children and adults with chronic levels of
antibiotics has been associated with many new autoimmune diseases including; Lou
Gehrig disease, rheumatoid arthritis, psoriasis, reduced fertility, miscarriage rates, and
others. Some human illnesses have increased to epidemic levels in many regions of the
u.s.

e Wildlife and fisheries; including game and non-game species, are showing increasing
malignancies, diseases, morphological disfigurements, malfunctioned organs, and
increased juvenile and premature adult mortality in locations with contaminated surface
and groundwater resources.

Some groups of wildlife are especially susceptible to pesticide, herbicides and
antibiotics, and other agricultural contaminants found in surface and groundwater. This
includes amphibians at all life cycle stages (eggs, tadpoles, and morphing sub-adult and
adults), and some groups of fishes. The same illnesses found in wildlife (morphological
disfigurements and malfunctioning organs) are becoming prevalent in human
populations as well. The prevalence of cleft palates in human babies and cross-bill in
susceptible bird populations (cormorants, terns and gulls, raptors and others) have a
common point in the developmental state of a fetus or embryo. Many other diseases in
wildlife and fisheries have similar forms in humans. Edemas, encephalopathy and
cerebral edema, disfigured body parts, wings and fins, have been linked
developmentally to cause-effects from pesticides, herbicides and antibiotic induced
genetic changes during the developmental process of embryos.

X. Science Team Recommendations

Following are recommendations made by the Science Team, based on the findings resulting
from the review of scientific literature.

1. Require all farm lands and other properties to have 100% vegetation cover or >90%
crop residue year round and during the dormant season. No bare soil should be
permitted, without proper erosion control, except at small plot or specialty-crop scales on
the land. This recommendation is important due to the following conditions and
scenarios.

e More intense, predictably unpredictable storms and severe weather is disturbing
the land, contributing to increased erosion of the land in Midwestern U.S.

e Annual weeds are favored by the land disturbances.

e If the landscapes and ecosystems are healthy, with hundreds of long lived
perennial plant species present, the annual weeds can’t gain a foot hold as well or
at all after disturbance.
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e Healthy native plant communities hold soils better (reduced erosion of soils and
less dust entrainment that also contributes to allergies) unlike the annual weeds
and other weeds that come in after disturbances.

e With disturbance of land and soils, there is more flooding, and this creates rotting
vegetation, mildew and mildew allergens, along with dust and impaired water
quality which can create allergic reactions when potable water is used (drinking,
bathing, etc.) All around best approach is the restore ecosystems to address the
many allergens and to curtail the destabilizing effects of intense and damaging
storms attributed to a warming climate.

Recommended remedies may include:

e Converting yards, parks, and disturbed lands to restored ecosystems comprised of
long lived perennial species. Select native perennial species that do not present an
allergic pollen problem compared to the weedy ragweed, goldenrods and other
similar species.

e Creating local and national policies to restore healthy ecosystems—restoring
native landscapes and rebuilding of organic matter levels in soils so that
ecosystems are healthy, so that desirable native plants and stable soils are
created.

e Rebuilding agricultural soils so they are healthier and do not support weedy
species. Restored landscapes and ecosystems don’t require fertilizer, irrigation,
herbicides and pesticides, and don’t require mowing. Restored landscapes hold on
to water and nutrients, thus contributing less to downstream flooding. Mowing
and the various chemicals, fertilizers and even irrigation water spraying are all
allergens that can be avoided with native vegetation plantings and restored
landscapes. Restored native landscapes create cost-effective, win-win solutions
for the landowner and surrounding community: less air pollution, cleaner water,
stable soils, less weedy vegetation, reduced allergen generation, and other
secondary benefits.

2. Map all perennial springs in the Town of Sylvester and Green County. The mapping of
springs is key to applying existing Department of Agriculture, Trade and Consumer
Protection (DATCP) setback requirements from springs and other groundwater
outcroppings. This data is consequently inadequate in the Town of Sylvester and in Green
County. Because only high-volume springs have been mapped and because springs are
known to be historically more widespread, a more finely grained survey and mapping,
including lower-volume springs, should also be completed for the Town of Sylvester and
throughout Green County. The mapping of springs also should be revised to document
the critical recharge areas and to document restricted land uses over these recharge
areas, not just a setback from the spring and seep point of discharge, which is the focus of
the current DATCP setback requirement.

3. Require the mapping of groundwater recharge areas that support mapped springs. The
DATCP setback for springs is arbitrary and capricious. The protective setback needed to
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protect springs depends on the specifics of the recharge areas where the surface water
infiltrates and ultimately becomes the recharged water emanating at the springs. The
arbitrary and capricious setbacks from springs required by DATCP neglect and fail to
protect the equally important recharge areas. Green County and the Town of Sylvester
should complete a comprehensive survey of all springs and their recharge areas, and put
in place a restrictive ordinance including setback requirements for the land uses that can
occur in these highly sensitive environments.

4, Revise and replace the setback requirements, and create measurement-based
performance outcomes to ensure environmental health. The existing setbacks
requirements are prescribed as one of the primary environmental benefit strategies
considered by CAFO permitting and nutrient management planning requirements of
DATCAP and WDNR. However, not all scientific studies on buffering (“setback”)
effectiveness support the DATCP/WDNR setback requirements or the use of “one size fits
all” setbacks. Increasing groundwater contamination in Green County and throughout
Wisconsin has been documented, especially where CAFO/AFO operations are present.
This stands as circumstantial if not causal evidence that the permitting process and
setback requirements need substantive revision and revamping. As a primary siting
strategy to protect the environment, the details of the land use within the setbacks is not
considered in the DATCP/WDNR requirements. No performance-based effectiveness of
setbacks under various types of land uses, slopes, soil types, and land owner behavior
changes are considered. No guidance is given to applicants during the siting process to
consider key variables affecting setback effectiveness and thus geared toward ensuring
protection of natural resources occurs. Surface and groundwater in the proximity of, and
downstream of, CAFOs are experiencing continued and accelerated water quality
impairment as demonstrated by results that have been publically disclosed in Wisconsin.

We provide in Figure 11, one example of many empirical methods that have been created
to more effectively design buffers and setbacks. This model can be used after some
specific criteria are established. For example, if the goal of a setback on a field with 5%
slope and clay loam soil, and row cropped agricultural land use, is to remove 99% of
suspended solids, then this model can be used to design such a buffer quickly and easily.

In Figure 12, we propose alternative setback allowances with conservation options to
increase safety and to create more consistency within the setbacks currently used by
DATCP, which are also provided in Figure 12. We also propose that the Township and
County requisition comprehensive and detailed examinations and mapping of natural
resources, including groundwater recharge lands and other important water resource
locations, as described in Recommendation 5.

5. Complete a Natural Resource Inventory of County and Townships, and map critical
recharge and other natural resources areas. No such inventory has been completed for
the Township or County that documents where important natural resources occur. This
should integrate and update where necessary the existing State database for wetlands,
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Figure 11. Example set-back and buffer design tool to match buffering needs with site specific
conditions.
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FIGURE 12. Existing Setbacks (ES), and Proposed Setbacks (PS) and Conservation Options with
Setback Allowances (PSA) for Siting CAFO/AFOs in the Town of Sylvester, Green County,
Wisconsin.

SETBACKS AND CONSERVATON OPTIONS
Existing
Setback Proposed Setback
Application Location (ES) (Ft) (PS) (Ft)
Private drinking water well 100 1000
Direct conduit to groundwater — NR 243.14(2)(b)8 100 1000
Swallet, and perennial and intermittent drainageways 100 200
Non-metallic mine 100 1000
Depressional groundwater recharge area over shallow fractured bedrock 100 1000
Sinkholes 100 1000
Fractured bedrock at the surface (and fracturing within 20 feet of the
surface) 100 1000
Tile inlets discharging to groundwater 100 1000
Upslope of direct conduit to groundwater — NRCS technical standard 590 200 1000
Surface Water Quality Management Area (SWQMA) NR 243.03(66)(d) * 300-1000 | 1000
Municipal, Village Potable Water Well Protection Starting at Extra-territorial
Limit 1000 5000
Fields located near State Natural Areas, dedicated State Scientific Areas,
private and public land protected with Conservation Easements, and organic
food production lands, including farms, orchards, and nurseries, specialized
genetic plant and animal culture, and where manure, antibiotic resistant
microbes, and sub-therapeutic and full doses of antibiotics in any landspread
waste streams threaten diversified agricultural operations and public and
private land conservation investments 5000
NO
SPREAD
Non-farmed wetland, sinkhole, non-metallic mine or well (NS) NS
Surface water, established concentrated flow channels or non-harvested
permanent vegetative buffers NS NS
Land where vegetation is not removed mechanically or by grazing, except to
provide nutrients for establishment and maintenance NS NS
Fields exceeding tolerable soil loss (T)** NS NS
Slopes greater than 9% NS NS
No application on soils with a depth to groundwater or bedrock if less than 24
inches — NR 243.14(2)(b)7. NS NS
Fields with less than an average of 3%, or 100 tons/acre of soil organic carbon
and bulk density of less than 1.1 g/cc (dry weight) NS
Fields with soil permeabilities under low, moderate and high antecedent
rooting zone soil moisture levels of greater 10 to the minus 5, centimeters per
second. NS
Fields with seasonal shallow groundwater table for >14 days and with
saturation within 24 inches of surface of ground on a minimum of 25% of the
field gross acreage. NS
Fields supporting uncontrolled overland runoff at anytime during the dormant
or growing season in any location on the landscape. NS
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Existing Proposed Setback

Setback Allowance (PSA)
PROPOSED CONSERVATION OPTIONS: (ES) (Ft) (Ft)
May allow

Fields only where manure is fully dewatered and fully composted and no
additional crop fertilizers are added to the field to grow crops during the year
of spreading or the following crop production year.

spreading in PSA
fields, following
ES setbacks

Fields with deep clay loam soils where 2, 10, 25, and 50-year precipitation
events (Type Il, 24-hour storm events) can be retained in the field, in the soil
matrix, or depressional areas, and released at a rate that would not exceed a 2-
year storm event release rate.

May allow
spreading in PSA
fields, following
ES setbacks

Fields where 10 year precipitation events (Type |l, 24-hour storm event with
high antecedent soil moisture conditions) are fully contained in the fields and
final polished before released water would enter an intermittent and perennial
drainageway.

May allow
spreading in PSA
fields, following
ES setbacks

Fields where it can be demonstrated that 10-year precipitation events (Type I,
24-hour storm event with high antecedent soil moisture conditions) and all
nitrogen, phosphorus, suspended solids, and dissolved organic carbon and
particulate carbon can be removed from surface water runoff to 95% removal
efficiencies (as modeled using USGS, HSPF, SLAM, or other acceptable
empirical models) and be fully contained in the fields and final polished before
released water would enter an intermittent and perennial drainageway.
Techniques used to accomplish this improvement can include at least three
techniques in each field that follow NRCS BMP requirements, such as residue
management, cover cropping, STRIPs, wetland and upland prairie biofilters and

May allow
spreading in PSA

buffering of intermittent and perennial drainageways, and subgrade fields, following
denitrification wetlands. ES setbacks
Fields with dormant season cover crops and growing season intercropping to May allow

produce 90% vegetation cover year-round on fields and where manure is
spread directly over the established cover crop planting so that manure and
runoff are controlled by the cover crop.

spreading in PSA
fields, following
ES setbacks

Fields where 50 foot width STRIPs of native prairie vegetation plants have been
successfully installed at distances of 1 STRIP every 400 feet that are laid out like
terraces, perpendicular to the drainage routes and overland flow routes to
intercept surface runoff across farm fields.

May allow
spreading in PSA
fields, following
ES setbacks

Fields where a minimum of 50% of annual manure load and 100% of crop
fertilizer applications are changed to the use of approved slow release
osmocote or biotic fertilizers (see PerfectBlend as example of acceptable
product), and that meet all other setback requirements.

May allow
spreading in PSA
fields, following
ES setbacks

NOTES:

*SWQMA-For the purposes of nutrient management planning, Surface Water
Quality Areas are defined as follows: 1. within 1,000 feet from the ordinary
high-water mark of navigable waters that consist of a lake, pond or flowage,
except that, for a navigable water that is a glacial pothole lake, "surface water
quality management area" means the area within 1,000 feet from the high-
water mark of the lake. 2. The area within 300 feet from the ordinary high-
water mark of navigable waters that consist of a river or stream or other non-
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lake navigable water.

**Tolerable Soil Loss (T)- For sheet and rill erosion T-value means the
maximum rate of soil erosion established for each soil type that will permit
crop productivity to be sustained economically and indefinitely. Erosion
calculations shall be based on current approved erosion predication technology
found in NRCS FOTG Section | or the soil loss assessment calculated using the
Phosphorous Index Model. Tolerable soil erosion rates shall be determined
using the RUSLE2 Related Attributes Report located in Section 2, e-FOTG, Soil
Report.

springs, geology, surface and groundwater resources, recharge locations, habitat types
and quality, known threatened and endangered species locations (in terrestrial, wetland
and aquatic settings), and other resources. Such mapping could result in the creation of a
County-wide “green map” showing locations to protect, restore and enhance.

6. Requisition a Town of Sylvester and Green County groundwater study. Modern
hydrogeological investigations to document, characterize, and assess groundwater
resources have not yet been produced for Green County or the Township, nor are specific
recommendations and guidelines available on how to protect, restore, and clean-up
(remediate) existing damaged groundwater resources. We suggest that the Township act
on no applications and approve no CAFOs or AFO expansions until a critically important
Township and County Water Resources Study and a Water Resources Protection,
Enhancement and Restoration Plan is put in place, fully funded, and up and running in
Green County.

7. Require CAFO/AFO applicants to map with sub-meter accuracy all springs and seeps,
along with the vegetation and habitat types typically associated with these settings in
the County, Township and State. We recommend such detailed mapping be included
with CAFO/AFO applications. For every spring/seep mapped, require applicants to also
map the locations of surface to groundwater recharge locations that support each spring.
This mapping should be done using scientifically and technically acceptable dye tracing,
ground penetrating radar technologies, and confirmed with water chemistry testing and
water mass-balance modeling to document recharge quantities and discharge quantities
from the springs and seeps. The modeling shall be sealed by a registered Wisconsin
hydrogeologist and a registered senior ecologist with the Ecological Society of America.

8. Complete surface water and groundwater total maximum daily load (TMDL) for
Township and County water resources. For all waterbodies (rivers, streams,
impoundments, including wetlands and groundwater resources) immediately within a 20
mile radius of each CAFO/AFO, all nutrient management plans (NMP) need to be
reviewed to ensure each NMP is fully compliant with the TMDL requirements.

0. Require a formal wetland delineation for all CAFO/AFO applications. We recommend
the Town of Sylvester and Green County create an ordinance that requires all applications
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for CAFO/AFOs to include a formal wetland delineation mapping and report following the
federally approved 1987 U.S. Army Corps of Engineers wetland delineation manual and
the most recent WDNR wetland delineation requirements. We also encourage the
ordinance to require that, where wetlands are proposed to be impacted, the current
federal sequencing process be followed to avoid and minimize impacts, and—only after
this has been conclusively demonstrated—a complete wetland mitigation plan be
submitted for approval and implementation in the Town of Sylvester and Green County,
Wisconsin.

10. Treat manure as a hazardous waste. Until suggested otherwise, do not allow land
spreading in excess of small family farm levels unless an applicant can conclusively
demonstrate and put in place assurances to protect the Township and County citizens
against health risks associated with groundwater contamination, and to help defray or
cover costs with new onset diseases.

11. Create improved stormwater control for CAFO/AFO operations. Based on the changing
storm intensities, we recommend addressing the increasing flood risk and potential
failure of stormwater management and containment systems required of CAFO/AFO
operations. Plans should include: the creation of green infrastructure solutions that use
restored grasslands, wetlands and floodplain environments; larger storage capacities for
the rare storm event flood storage; and flood water management plans requiring back-to-
back 100-year flood control and containment, as seen in the City of Chicago and
elsewhere. Plans should demonstrate the ability to accomplish the rate of release is
commensurate with the TMDL and hydraulic geometry of the receiving waterbody(s). No
CAFOs or AFOs, to our knowledge, in Green County or the Town of Sylvester are
adequately designed to address the increasingly probabilistic flood intensities and
frequencies occurring in the Midwest and in many others locations of the U.S. We
recommend the following be mandatory stormwater management requirements (with no
variances allowed) in the Town of Sylvester, Green County, Wisconsin:

e Certified ecologists working with engineering shall design and certify green
infrastructure capable of managing the water quality to achieve 95% suspended
solids removal from any released water from a CAFO/AFO.

e Within the green infrastructure, the denitrification of 95% of all organically
bound, soluble and particulate forms of nitrogen shall be removed from the
water prior to discharge to receiving water bodies.

e With the green infrastructure, the removal of 99% of phosphorus in all chemical
forms shall be removed from the water prior to discharge to receiving water
bodies.

o Certified ecologists working with engineers shall design and certify the
CAFO/AFO has back-to-back 100-year storm event storage and can release
retained stormwater at a rate not to exceed the release rate of a 6-month
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frequency storm event, following Bulletin 71, or updates that may become
available and are customarily used by the civil engineering community to design
stormwater management plans.

e At no time shall the stormwater management program release water at a level
to a receiving waterbody that exceeds the 2-year flood event discharge stage or
volume based on modeled and real time monitoring using stage meters and
stream flow meters in the receiving waterbody(s).

12. Require full surety cost coverage for water impacts to surface and groundwater. We
recommend full insurance and irrevocable letters of credit be imposed on CAFO/AFO
applications in Green County and the Town of Sylvester to cover the cost of temporary
potable and bathing water supplies to households, schools, and industry with
compromised water resources, and for comprehensive ground and surface water purging
and clean-up of contaminated water resources. Water resource impacts directly
correlated with CAFO water quality impacts are required now, and in the future, to clean
up water resources. Groundwater remediation such as purging groundwater of excessive
nitrates, bacterial contamination, and other contaminates is very expensive.
Contamination of private wells and public waterways is well documented in various
Wisconsin counties in the vicinity of CAFOs. Such contamination is posing a risk to
humans, fish and wildlife. A report http://sraproject.org/pdfs/SRAP rapsheet 2015.pdf,
details repeated manure mismanagement, both accidental and intentional, that has
occurred in Kewaunee County. The number of real documented problems include spills,
discharges, and excessive over-application of manure resulting in polluted runoff into
Lake Michigan, streams, rivers, wetlands, ponds, woods and roadsides, and onto
neighboring properties.

13. We recommend a “no wait remedy” for the citizens of Green County and the Town of
Sylvester so they are immediately provided with a temporary water supply upon notice
by the Township of an increase in contaminant levels above baselines measured within a
complainant’s potable well. This “no wait” policy will provide 15 days notice to
CAFO/AFO operators of intent to call on the insurance or surety to cover the prorated
costs for supply of the temporary water. This letter shall trigger the 90-day period for the
CAFO/AFO operator to provide a certified ecological/engineering remediation plan with
budgets, cost accounting, and a schedule for implementation along with a monitoring
program to document success.

14. Sample soils on a 5-year rotation to determine on-going suitability for manure
management and require NMP revisions commensurate with findings. DATCP/WDNR’s
requirement of only sampling soils N, P, and soil condition to see if it meets minimum
requirements for land spreading of manure, during the application phase of a CAFO siting
process, does not assure adequate protection against soil capacity P/N overages from
occurring, and potentially risks surface and groundwater contamination and increases
human health risks. We recommend that an independent Third-party Monitor sample
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soils following the Verified Carbon Standard method (see The Earth Partners Soil Carbon
Quantification Method at www.VCS.org) and report to the Township on a 5-year basis.
And, we recommend that the Township issue an order to CAFO/AFO operations and make
it mandatory that they respond to the findings and resubmit their NMP with revisions
responsive to the findings. Where a landowner is not responsive, the Township will
reserve the right to call-in a surety provided by each individual operating CAFO/AFO
which will be used to pay for the costs of the sampling and the NMP revision and to
enforce the oversight of the implementation of the new NMP.

15. Sample soil compaction and soil carbon levels to compute changes in soil water holding
capacity on a 5-year basis and assess surcharge cost to CAFO/AFO farmers, where
compaction is increasing or soil carbon levels are decreasing. Because of the burden to
citizens for assuming the costs of increasing runoff and flood damages resulting from soil
health deterioration (from the spreading of manure and the resulting degeneration of
organic soil carbon), we recommend that the Township require a comprehensive analysis
of all CAFO/AFO applicant manure management fields every 5 years. Any reduction in
Total Soil Organic Carbon levels and any increase in soil bulk density down to a 1-meter
depth shall result in the CAFO/AFO paying the Township the prorated cost for the
incremental reduction in water holding capacity in the soil organic matter. And, at the
discretion of the Township, an additional surcharge shall be assigned for flood damage
reduction costs and infrastructure repair costs (above the base cost, using costs in the
prior decade before the CAFO/AFO became operational, to calculate the base cost and
overage). Flood storage costs can range from $50,000 to over $200,000 per acre-foot. As
an example, for construction and beginning operations at $35,000 an acre-foot, a fully
loaded cost for a 182 acre-foot flood control project would cost approximately $6.37
million dollars. There would be additional costs for long-term operations and
maintenance.

16. Establish and deploy an imperviousness tax surcharge on new and expansion
developments. We propose that this surcharge monetize the value of flood damages,
fully-loaded repair costs, increased human health and safety costs, and include the
monetization of crop damages as well, so that locally responsibility and accountability are
integrated into the development of ordinance language and requirements addressing
CAFO/AFO and all other developments hence forth in the County and Township of
Sylvester. This surcharge can be calculated through survey of damages by insurance
companies, USDA, highway departments, Wisconsin Department of Transportation, and
the Federal Highway Administration to arrive at a cost per acre-foot of additional runoff
from each square foot of increased imperviousness created under any development
application. Then, as a part of the approval of a development application, this additional
calculation should be conducted and assessed annually in perpetuity against each
approved development. This process and requirement would incentivize reduced
imperviousness, and for parties that improve their land by reducing imperviousness,
perhaps the Township and County also could commensurately apply the calculation and
reduce a landowner real estate tax annually, and in perpetuity. This approach is being
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17.

18.

retrofitted at this time in many urban areas around the U.S. and the world, where
flooding risks to human health and safety are found, thus benefiting Operations and
Maintenance budgets experienced by municipalities and communities.

Establish and deploy a Soil Compaction and Soil Carbon Tax Surcharge on new and
expansion developments. We recommend the same approach, as described in
Recommendation 13, be applied to soil compaction. Soil compaction is the primary cause
of increased runoff in rural agricultural landscapes. Where topsoil and subsoil
compaction levels exceed target levels greater than 1 for clay loam soils and greater than
0.9 for silt loam soils (as measured using two standard methods: standard bulk density
measurements down through 1 meter soil depth, and soil penetrometer measurements),
consider adding a flat fee surcharge for each acre in excess of target levels of soil
compaction. Policies such as this will incentivize soil improvements which will reduce
compaction, increase infiltration, improve water quality, increase base flows to streams,
and reduce flooding and flood damages in the Township and County. This approach will
also improve the health and safety of citizens in our communities.

Establish and deploy an objective Third Party Monitor to streamline and objectify the
process of enforcement. Create an open, transparent and streamlined way to support
enforcement by WDNR, County, Township, Third-Party Monitors, and citizens for any
CAFO/AFO. In other locations, Watershed Associations have been engaged as the
functioning Third-Party Monitor to train citizen scientists and to execute monitoring
programs. In the Upper Peninsula of Michigan, this approach worked successfully in the
case of a locally contentious large-scale mining project. There is an opportunity to
improve the monitoring and compliance system in Wisconsin to the benefit of citizen
health and safety. The system is under-functioning at this time based on the experiences
reported to the legislature (e.g. Groundwater Council), documented in county records
(e.g. Kewanee County records of groundwater contamination), and the reality of
regulatory staff shortages and underfunding at all levels of government. As a result, once
a CAFO/AFOQ is approved there is no support for conducting enforcement. And, only upon
receipt of citizen complaints is there justification to prioritize and evaluate the complaints
and any suspected non-compliance. We recommend that the Town of Sylvester and
Green County put in place a science-based citizen and professional independent, third
party monitoring team, which would follow an agreed upon protocol in collaboration with
regulatory agencies, such as the following:

e Quarterly collect and submit (to all designated WDNR/County/Township agents)
independent water quality and other performance data for each CAFO/AFO in the
jurisdiction.

e Independent quarterly monitoring reports will be responsibly addressed by the
agencies through affirmation and acknowledgement, and a plan and record
produced of enforcement actions to be taken or anticipated.
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e Annual reports will document resolutions reached. Concurrence by the
independent monitor shall document enforcement action has occurred and
resulted in measureable performance indicating compliance has affirmatively been
achieved.

19. We encourage the Town of Sylvester and Green County, and the citizens and farming
operations of these jurisdictions take a lead in Wisconsin and in the U.S., to
demonstrate responsibility as a leader to improve climate health by reducing
greenhouse gas (GHG) emissions. We would ask the County and Township to impose a
GHG emission surcharge fee over all CAFO/AFO and agriculture operations, and other
industries in the County/Township. The surcharge can be calculated by creating the
baseline average emission for acre/per dairy cow and charging a flat rate per acre or cow
at or above the average rate. Any operation that exceeds the average would be charged
a prorated cost per acre/cow above the flat base rate based on the percentage above the
baseline rate. Concurrently, farmers and industry able to reduce their rate below the
average baseline rate would be given tax relief on a per-acre, per-cow, or on some other
standardized basis. What would the Town of Sylvester/Green County do with the
collected funds from such a suggestion? Invest it in members of the community to offset
the emissions from the Township/County. It could be used to leverage greater use of on-
farm Best Management Practices, such as the use of dormant season cover crops on
cropped fields, conversion to perennial and diversified crops, planting highway and road
margins to deep rooted native prairie grasses and wildflowers (which sequester more
carbon dioxide from the atmosphere and require less mowing and weed control and
related emissions), and establishing “STRIPS” of the same native vegetation in farm fields
on contours to intercept and cleanse nutrient laden runoff and to stabilize soils against
erosion and the related GHG emissions.

20. Encourage and incentivize innovative approaches to NMPs versus conventional land
application of manure and waste water, including dry spreading, slurry injection,
fertigation (aerial application), and other methods. Because of increasing reports of
human health and safety risks and the associated economic costs, the current nutrient
management business model that includes land spreading of manure and waste water is
not working. Fully-loaded cost assessments of the impacts of CAFO/AFO operations are
beginning to suggest these operations have a cost beyond the revenue generated,
including the economics and multipliers associated with local employment and local
spending by the CAFO/AFO and its employees. We encourage the Town of Sylvester and
Green County to develop ordinance requirements that encourage innovative business
models by incentivizing CAFO/AFO operations to think differently about managing
manure waste streams. Historically, on small family farms, manure has been considered
a resource. Now, CAFO/AFO operations and NMPs consider manure a waste product to
be disposed of as cheaply as possible. While some may continue to suggest the huge
guantities of manure still should be considered to contribute to improvements in soil
conditions where they are land spread, the scientific evidence suggests and documents
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that the opposite is generally true. What would a different approach look like for the
Town of Sylvester and Green County?

Consider the private company Perfect Blend and its “Biotic Fertilizer” plant in Othello,
Washington. This company purchases manure waste streams from farmers and converts
these into a stable, low-solubility “biotic fertilizer”, which is sold back (or credited back)
to farmers or is sold outside the region where the manure originated. Testing by the
USDA Agricultural Research Lab in Ames, lowa has conclusively documented, in side-by-
side trials with lowa Gold conventional NPK fertilizers, that corn and soybean yields under
Perfect Blend fertilizer application out-performs the conventional fertilizer by nearly 24%.
They have also measured up to 70% less Nitrogen and Phosphorus runoff and
groundwater contamination because of the low-solubility properties of the Perfect Blend
product. At the time of the studies (2012-2014), costs for Perfect Blend fertilizer were far
less expensive than the costs of conventional fertilizers.

Should the Town of Sylvester and Green County encourage investment in creating a
Perfect Blend manure fertilizer plant in the Township or County? The CEO of Perfect
Blend visited Green County and Kewanee County in 2014 and was very interested in
learning how to bring its technology to Green and Kewanee County. A program such as
this could literally turn a manure waste product into an asset, which Perfect Blend is now
doing with other agricultural waste streams around the U.S. and the world.

We encourage the Town of Sylvester and Green County to consider and incentivize
CAFO/AFO applicants to think and behave differently and to not accept conventional
NMPs which, by many measures, have a demonstrated track record of underperforming.

21. Prohibit sub-therapeutic dosing of antibiotics in CAFO/AFO operations. Antibiotic
resistance poses a significant risk to human health throughout the U.S., Green County and
in the Town of Sylvester. Ordinances (and State and Federal laws) must encourage other
means and restrict and prohibit the use of antibiotics to control microbial diseases in
CAFO/AFO livestock. Already, in many hospitals in Wisconsin, resistant strains of many
microbial organisms are hampering the ability of medical professionals to manage certain
illnesses and injuries.

An example of a bacterial disease caused outbreak includes the Salmonella outbreak of
March 1, 2013 to July 11, 2014. A total of 634 persons infected with seven outbreak
strains of Salmonella Heidelberg were reported from 29 states and Puerto Rico. Thirty-
eight percent of ill persons were hospitalized and no deaths were reported. Most ill
persons (77%) were reported from California. Epidemiologic, laboratory, and traceback
investigations conducted by local, state, and federal officials indicated that consumption
of Foster Farms brand chicken was the source of this outbreak. The outbreak strains
were resistant to several commonly prescribed antibiotics which had increased risk of
hospitalization of infected individuals.

02152016 72 Science Team Report & Recommendations



22.

23.

While this issue is a global and national issue with measured significant impacts on

human health and safety, resolution of this issue must be developed at local levels to
inform State, National, and Global resolutions. CAFO/AFO animal husbandry significantly
increases the health and safety risk, as well as the risk to the agricultural industry and the
economic livelihood of the Town of Sylvester, Green County, and the region. We
encourage the Town of Sylvester and Green County to take this risk seriously and to put
in place strong restrictions on the use of certain antibiotics, and to put in place
requirements that exceed State of Wisconsin and Federal requirements, to ensure the
Green County milk and dairy industry and the farm economy in general can be sustained
into the future.

Requisition of a Green County Medical Risk Study by medical doctors from local, state,
and federal health institutions and agencies. We recommend, before the Town of
Sylvester and Green County make any further decisions on CAFO/AFO applications, that
the County and Township requisition a study by an objective third party medical agency
from outside of Wisconsin and one inside Wisconsin, to thoroughly document the
incidence of hospitalizations of persons employed at CAFOs for a range of disorders,
including new onset asthma and irritations of the lungs, trachea, and severe bronchitis.
We suggest this analysis of actual hospitalizations and diagnoses assemble and compare
hospitalization records in the 1980’s (pre-CAFO time period) to illness rates since 2000
(post-CAFO time period).

e Have the medical study team include examination of HVAC air exchange rates
versus the limited design and installation of “adequate CAFO/AFO ventilation” as
defined and signed by the engineers of CAFO/AFO barns. HVAC design needs to be
revised to reduce the risk and incidence of respiratory illnesses and also advanced
HEPA-filter air cleansing for all releases of air into the natural environment from
the CAFO/AFO building operations.

e We also recommend this study examine and weigh requirements that medical
doctor inspections occur at CAFO/AFO operations at least four times annually in
all operations in the Township and County. Ventilation system samplings and
follow-up laboratory analysis for disease vectors should be measured along with
testing of all employees for symptom occurrences, at least quarterly, by certified
medical doctors with reports filed with annual operational reports to the
Township and Green County.

Create a permitting pathway for evaluation of AFO operations proposing to expand to
CAFO-sized operations. It also appears as though AFO operations are allowed to expand
to a large size and meet the definition of a CAFO under state law; however, the expansion
process appears to exclude siting, regulatory, monitoring, and most permitting
requirements. An application should be required to submit with a CAFO application size
change. We recommend that this process loophole be immediately discontinued and that
all AFO operations applying to expand further or to expand to CAFO size, go through
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a requisite permitting process that follows the more strict requirements found in the
Town of Sylvester ordinances.

e Under Wisconsin regulations, Dairy AFOs are Animal Feeding Operation facilities
that have less than 500 Animal Units.

e Permitting an AFO requires far less state and local permitting than permitting a
CAFO. Under state law and county regulations, AFOs can increase their milked
dairy herd by 20% annually and can thus over time achieve or exceed the 500 AU
threshold without having gone through siting or state or county CAFO permitting
procedures.

e Expansion is occurring as best as can be understood from talking with Green
County Zoning Department and based on the building permits granted for dairy
barn expansions.

e This suggests that the largely unregulated AFO transition to a CAFO is well
underway in Green County with minimal citizen safeguards in place.

e This also suggests that without a master plan that is focused on creating a
“carrying capacity” for the County and Township, AFO/CAFO operations are likely
to increase unabated, with minimal jurisdictional controls and assurances.

24. Municipalities and villages in Green County should be informed and engaged to ensure
the protection of public potable water supplies. Land spreading of livestock manure
and related wastes appears to be one of the primary sources of excessive nitrates and
bacteriological contamination of private and public potable water supplies in many
counties in Wisconsin. For example, recent findings in Kewanee County, where
approximately 1/3 of all potable wells are contaminated (WDNR 2015), suggest it is
increasingly important that municipal water, including recharge zones and wellhead
locations, be protected from contamination risk. Municipalities, villages, and other
stewards of public potable water supplies may need to strengthen ordinances and siting
requirements, including within their extra-territorial boundaries, to insure land spreading
is done in a way that prevents, reduces, or mitigates risk of contamination of this public
water resource.
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APPENDIX I. Preliminary Science Team Scoping Matrix

The Science Team developed a preliminary list of key topics or strata and associated variables

of environmental/ecological and human health and safety risk and potential cost, to serve as a

proposed initial framework for focusing and developing the science summary document.

KEY RISK STRATA

RISK VARIABLE

Environmental/
Ecological

Water

Surface water quantity and quality

Groundwater quantity and quality

Receiving waterbody surface and groundwater

In-stream flow regimes

In-stream hydraulic geometry changes

Springs, seeps and surface and ground water recharge

Downstream receiving waterbody water quality

Downstream receiving waterbody water quantity

Biodiversity of receiving water body (instream, in rhizosphere, in water
column)

Temporal alterations of flows

Geographic alterations of flows

Wetlands

State regulated (WDNR)

Federal regulated (USACOE)

Acreages of direct impact

Acreages of indirect impact from:

Ground water pumping and dewatering

Surface water and nutrient discharge impacts

Wildlife

Avian—Federal migratory waterfowl, Neo-tropical migratory birds

Eco-toxicology

Amphibians

Threatened and endangered species

Fisheries

Macro-invertebrates

Game and non-game species

Quiet enjoyment, and passive ecotourism

Foreclosed future opportunities for restoration and land conservation

Aquatic habitat

Impacts to existing conservation land investments
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Alignment with conservation plans, zoning plans, conservation master plans

Alignment with 303(d) impaired waters and their recovery

Human Health &
Safety

Infrastructure

Road travel safety with anticipated daily vehicle loading

Road surface condition and maintenance

Bridge safety and maintenance

Waterway safety, flooding and maintenance

Water, Soil & Air Quality

Potable water supplies (quantity and quality)

Entrained dust and aerosols

Odor (nuisance and human health risk)

Bacteriological/viral vectors

Nutrient contaminants (nitrates, phosphorus, et al.)

Antibiotic over-use and resistance

Soil health
County/Township
Capacity to Cost-
Effectively Deliver
Safety and Human
Health Services Costs

To maintain safety

To prevent and respond to exposure by people to human disease vectors

To maintain road surfaces, drainage infrastructure, and waterways

To maintain bridges

To replace or clean-up potable water supplies

For administration of basic services

For professional team monitoring, compliance and enforcement (NMPs,
water and air quality, et al.)
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The John Hopkins Center for a Livable Future
Bloomberg School of Public Health

615 North Wolfe Street, W7010 |
Baltimore, MD 21205 ;

March 27,2014

Kewaunee CARES
P.0.Box 84
Kewaunee, W1 54216

Disclaimer: The opinions expressed herein are our own and do not necessarily reflect the
views of The Johns Hopkins University.

Re: Manure from intensive livestock operations: health and environmental concerns
To whom it may concern:

We are researchers at The Johns Hopkins Center for a Livable Future, based at the
Bloomberg School of Public Health. The Center engages in research, policy analysis,
education, advocacy, and other activities guided by an ecologic perspective that diet, food
production, the environment, and public health are interwoven elements of a single
complex system. We recognize the fundamental importance of food animal production in
these issues as they relate to the U.S. food system.

We are writing to present some of the concerns associated with the generation and
management of manure from intensive livestock operations, particularly regarding the
health of Wisconsin’s rural citizens. These health and environmental concerns include:

o The spread of infectious disease, including antibiotic-resistant bacteria, to nearby
communities.

e Groundwater and surface water pollution, and associated health and ecological
impacts.

e Air pollution, odors, and associated health and social impacts.

These are detailed below, with supporting evidence from the peer-reviewed scientific
literature.
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Background

According to the 2007 Census of Agriculture, Wisconsin is the second leading dairy-
producing state in the country. The state is home to over 1.2 million milk cows, with an
inventory of close to 3.4 million cattle and calves—the 9t largest in the nation. Wisconsin
is also a significant contributor to U.S. pork, poultry and egg production (1,2).

Over half of Wisconsin’s cattle and calves are on farms with reported inventories of over
200 head, and 27 percent are on farms with over 500 head (1). With regards to health and
environmental concerns, it is critical to consider inventory size alongside other important
factors such as feed inputs, stocking density, and the amount of available cropland for
spreading manure.

Producing large numbers of animals over a relatively small land area presents the
challenge of managing the quantities of manure they generate. A 1400 pound lactating cow,
for example, produces an estimated 148 lbs of waste daily (3). Humans, by comparison,
produce 2.5 lbs daily. An intensive dairy operation with several hundred animals, by
extension, may produce as much excrement as a small city, concentrated over a tiny
fraction of the land area and without the benefit of a wastewater treatment plant to
eliminate biological and chemical contaminants. In large part because of these challenges,
intensive livestock operations have emerged as a major source of pollution to ground and
surface waters (4-9).

Any farmer can attest to the value of manure as a source of nutrients and organic matter for
their soil. The quantity of manure generated at intensive operations, however, frequently
exceeds the amount that can be utilized by surrounding cropland, and transporting manure
further may not be economically feasible (10-12). When manure is over-applied, the
excess—along with chemical (13-17) and microbial (4,18,19) contaminants associated
with it—may be transported by runoff into surface waters and/or leach into groundwater.
Results from a 2005 study, for example, suggest 71 percent of Wisconsin dairy farms
generate manure in amounts that exceed the nutrient requirements of the cropland on
which manure is applied (20). The potential health and ecological effects associated with
these scenarios are detailed below.

Spread of infectious disease to nearby communities

Crowded conditions in intensive livestock operations present frequent opportunities for
the transmission of viral and bacterial pathogens among animals, and between animals and
humans. Many of these pathogens live in the digestive tracts of animals and may be passed
in their waste (4,18,19).
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The disease risks stemming from intensive livestock production are heightened by the
potential for infection with antibiotic-resistant bacteria. The use of low doses of antibiotic
drugs as a means to promote growth (often also called “disease prevention”) in animals has
become commonplace—an estimated 80 percent of antibiotics sold for human and animal
uses in the U.S. are sold for use in food-producing animals (21). Administering antibiotics
to animals at doses too low to treat disease fosters the proliferation of antibiotic-resistant
pathogens, which can cause infections in humans. When a person is infected with
antibiotic-resistant bacteria, these infections can be more difficult and expensive to treat
(22).

A growing body of evidence points to the potential pathways by which pathogens
(antibiotic-resistant or otherwise) might spread from intensive livestock operations into
communities. Studies suggest, for example, that antibiotic-resistant pathogens may be
transmitted by workers into their homes and communities (23,24), conveyed by runoff into
ground and surface waters (19}, blown out of ventilation systems (25-27), and spread to
consumers via contaminated meat (28,29). Pathogens may also be transported by flies
(30), wild birds (31,32), and animal transport vehicles (33). Further evidence for these
pathways is documented in a 2013 study in which living closer to swine operations—and
to fields where manure is spread—was significantly associated with elevated rates of
infection with methicillin-resistant Staphylococcus aureus (MRSA), an antibiotic-resistant
pathogen that can be challenging and expensive to treat (34). A similar study found similar
associations between proximity to a swine operation and colonization with MRSA (35).

Health and ecological impacts of ground and surface water pollution

Manure from intensive livestock operations may introduce a range of waterborne
contaminants into ground and/or surface waters, including nitrates (7,8), microbial
pathogens (4,19,34), veterinary pharmaceuticals(14-18,36) and natural and synthetic
hormones (37,38). Communities living downstream from these operations may be exposed
to these agents via drinking or having skin contact with contaminated ground or surface
waters.

Exposure to these waterborne contaminants can result in adverse health effects. Ingesting
high levels of nitrate (naturally occurring in manure), for example, has been associated
with increased risks for thyroid conditions (39,40), birth defects and other reproductive
problems (39,41), diabetes (39), various cancers (39,42), and methemoglobinemia (blue
baby syndrome), a potentially fatal condition among infants (43).

The risks of exposure to waterborne contaminants are particularly salient for the 70
percent of Wisconsin’s population who depend on groundwater for their drinking water
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supply—the state ranks fourth in the nation for the percentage of households on private
wells (44). Adding to these concerns, much of southern and eastern Wisconsin has karst
geology—a feature that can readily channel surface contaminants into groundwater
sources (45). Private wells are not subject to federal drinking water regulations, and while
some states have minimal requirements for private wells, state-level action is usually only
triggered during property transfer and rarely requires periodic monitoring of water quality
(46). Further, most water treatment systems for private wells are designed to deal with
heavy metals and other more common drinking water contaminants, and are not suited for
removal of drug residues and hormonally-active compounds.

Nutrient runoff into surface waters may also have consequences for marine ecosystems
and the people who depend on them for recreation and economic activity. Intensive
livestock operations are a major source of nutrient runoff (6,7,47), contributing to algal
blooms and subsequent hypoxic “dead zones” that may result from algal decomposition.
Aquatic regions exposed to long periods of hypoxia often see dramatic reductions in
fisheries, among other health, ecological, and economic harms (48). Nutrient runoff has
also been implicated in the growth of harmful algal blooms (49), which may pose health
risks for people who swim or fish in recreational waters, or who consume contaminated
seafood. Exposure to algal toxins has been linked to neurological impairments, liver
damage, stomach illness, skin lesions, and other adverse health effects (50).

In more severe cases, manure storage facilities may rupture, leak, or overflow during
extreme weather events, releasing their contents into surrounding waterways. For
example, in 1995 a large swine waste holding lagoon in North Carolina ruptured due to
faulty management. Close to 26 million gallons of manure emptied onto fields and lawns of
adjacent homes before draining into a nearby river. The pollution load led to the
proliferation of toxic algal blooms and widespread fish Kills, and fecal bacteria were
detected in river sediment at levels over 15,000 times higher than state standards (51).

Air pollution, odors, and associated health and social impacts

Intensive livestock operations release a range of airborne pollutants, including ammonia,
hydrogen sulfide, and other gases emitted from animal waste; and airborne particulates,
which may be comprised of dried feces, animal dander, fungal spores, and bacterial toxins
(52). Results from a two-year air monitoring study, jointly sponsored by the U.S.
Environmental Protection Agency and representatives of the pork, poultry, dairy and egg
industries, suggest intensive livestock operations produce several of these pollutants at
levels well above federal standards.(53)
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Much of the research on the health effects associated with exposure to airborne pollutants
from confinement operations has focused on workers. At least one in four workers in these
operations are estimated to suffer from respiratory illness (54).

A growing body of evidence suggests residents living near intensive livestock operations |
may also be at greater risks of respiratory illness. Results from a study of industrial-scale
dairy operations in Washington State, for example, suggest intensive dairy operations are a
significant source of particulate matter among nearby rural communities (55). Another
study detected high concentrations of particulate matter downwind from swine
confinement operations, which was linked to wheezing, breathing difficulties, and eye, skin,
and nasal irritation among residents of downwind communities (56). Indicators of air
pollution from swine confinement operations have also been linked to asthma symptoms
among students at nearby schools (57). Additional studies have illustrated relationships
between proximity to intensive livestock operations and respiratory effects (58-61) among
other adverse health outcomes.

Odors associated with air pollutants from intensive livestock operations have been known
to interfere with daily activities, quality of life, social gatherings, and community cohesion
(62,63). In addition to the stigma and social disruption they often generate, odors from
swine confinement operations have been associated with physiological and psychological
effects, including high blood pressure, depression, anxiety, and sleep disturbances (64-66).

Despite the above concerns, all but the largest livestock operations—those designated as
“Large CAFOs” (concentrated animal feeding operations)—are required by federal law to
report hazardous airborne emissions, and then only if the levels are above certain
thresholds. Even in cases when operations report emissions, such information may not be
available to the public. For these reasons, the relationships between intensive livestock
operations, air quality, and the health of rural residents are poorly understood. These data
gaps speak to the need for better methods of estimating emissions, including more
stringent reporting requirements and air monitoring stations at intensive livestock
operations and communities (67).

Conclusion

For thousands of years, manure has been valued by farmers for its roles in building soil
quality and increasing crop yields. Producing livestock such that they generate more
manure than can be utilized by nearby cropland is not only a waste of this important
resource, it is also a public health and environmental problem. A growing body of evidence
has implicated the generation and management of manure from intensive livestock
operations in the spread of infectious disease (including antibiotic-resistant strains), the
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introduction of microbial and chemical contaminants into ground and surface waters,
impacts to air quality, and the wide range of adverse health, social, ecological and economic
outcomes that result from these events.

We hope our letter is helpful in describing some of the public health and environmental
concerns associated with the generation and management of manure from intensive
livestock operations. Please do not hesitate to contact us if you have any questions.

Sincerely,

RobertS. Lawrence, MD, MACP, FACPM

The Center for a Livable Future Professor in Environmental Health Sciences

Professor, Departments of Environmental Health Sciences, Health Policy and Management,
and International Health

Director, Johns Hopkins Center for a Livable Future

Keeve E. Nachman, PhD, MHS

Assistant Scientist, Departments of Environmental Health Sciences and Health Policy and
Management

Program Director, Food Production and Public Health,

Johns Hopkins Center for a Livable Future

David C. Love, PhD

Assistant Scientist, Department of Environmental Health Sciences
Assistant Scientist, Public Health & Sustainable Aquaculture Project,
Johns Hopkins Center for a Livable Future

Robert P. Martin

Senior Lecturer, Department of Environmental Health Sciences
Program Director, Food System Policy Program,

Johns Hopkins Center for a Livable Future

Brent F. Kim, MHS
Program Officer, Food Production and Public Health,
Johns Hopkins Center for a Livable Future

Claire M. Fitch
Research Assistant, Food Production and Public Health,
Johns Hopkins Center for a Livable Future
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APPENDIX lll. Science Team Review and Analysis of Green County Health Data

Following is a summary of background information and preliminary findings based on available human
health data. The Science Team has submitted a request for additional data and analysis from the
Monroe Clinic, in order to elucidate human health risk and trends for Green County residents and
potential links to environmental exposures related to CAFO operations (see attached memorandum
request for data).

1. Asthma in Hispanic working-age men from 2009 — 2010 and from 2011 — 2015 is 34 to 46 times
higher than working-age non-Hispanic workers in Green County.

According to QuickStats for 2014, Green County Wisconsin had 37,063 residents, 2.9% of which were
Hispanics (1,074 individuals) and 97.4 % of which were Caucasians (36,099 persons). All other races
accounted for less than 1% of the population. On-farm employment accounted for 64.8% of the
population, or 24,042 individuals.

Preliminary review of air-quality related illnesses reported by participating Monroe area physicians
suggests a disproportionately high number of male Hispanic with asthma or asthma-like symptoms may
be occurring compared to the incidence in non-Hispanic males. The Science Team has formally
requested from Monroe Clinic (see appended memorandum) the full data set to allow the Science Team
to understand more fully the preliminary review of data conducted with Monroe area physicians.

The Science team review of the data suggested Hispanic working-age men represent a high and
increasing employed group by CAFO operations in Green County, and the increasing rate of asthma or
asthma-like symptoms from 11% to 15% by 2015, as the preliminary data suggests, is cause for concern.
These data also suggest a high and increasing rate of asthma incidence in Caucasian workers (13% to
21%) during this same time period, many employed in the farming community in Green County. These
data suggest air quality related human health risk is already a real concern in Green County.

A preliminary analysis has identified an association between race and asthma, with the Hispanic race
showing a high rate of incidence of asthma in Green County (95% probability, DF 1; p <= 0.0028). This
data suggests Hispanics may have a significantly increased risk for asthma or asthma-like symptoms,
suggesting exposure to conditions of increased levels of agents/vectors of the onset and intensification
of the disease (e.g. mold, mildew, poor ventilation, dust, livestock dander, etc.). This preliminary
analysis suggests Caucasians also have a higher risk for ef asthma or asthma-like symptoms.

2. Serious gastrointestinal waterborne and directly transmitted bacteriological illness vectors have
been identified in Green County. Several of the most virulent bacteriological illness vectors have
been identified to be associated with CAFO/AFO impairments to surface and ground water in WI
and elsewhere around the Country. Several of these disease causing organisms that have been
positively identified by the Green County Health Department have created serious outbreaks of
major illness and death in residents of other locations with CAFO/AFO operations, such as are
now present in Green County.
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A data set (Figure MA-1) from the Green County Health Department documents serious human health
occurrences from positively identified human health causing bacteria. These include bacteria
transmitted through direct human contact with infected cows (e.g. Campylobacteriosis) and exposure to
contaminated water supplies. While some bacterial vectors may be slightly increased in 2015 (e.g.
Cryptosporodiosis and Giardiasis), it appears that others have been reported with a consistent incidence.
All reports suggest waterborne/water-quality related incidences of bacteriological-caused physician
visits are significant. All bacteria, and notably Cryptosporidiosis and E. coli (Shiga Toxin producing
genetic strain), in general have been linked to serious illness and death in children and the elderly.
These findings document that serious threats to surface and ground water quality and water supplies is
already present in Green County and that human life and health is potentially at risk at this time. All
bacteriological vectors, including the transmission of Campylobacteriosis, suggest that decisions to allow
more and increased numbers of CAFO and AFO operations must be understood and evaluated against
such risks in the County and Town.
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Figure MA-1. Plot of Gastrointestinal microbial agents from Green County Health Department, 2010 -
October 2015.

A preliminary review of other bacteriological data suggests that potential decreasing trends in
occurrences in Figure MA-1, for one or more of the bacteria disease causing agents, may in fact not be
true. The opposite may be occurring. Cryptosporidium incidence appeared to be increasing, while
reported Campylobacter, E. coli, and perhaps Salmonella may not be decreasing. A prudent and more
in-depth review of this evidence is needed, as it suggests unacceptably high levels of these serious
bacteriological human disease vectors are already present in Green County, affecting our neighbors,
family, and the community at large. The Science Team has submitted a request for additional data and
analysis from the Monroe Clinic, in order to elucidate human health risk and trends associated with
exposure to pathogenic bacteria for Green County residents and potential links to CAFO operations (see
attached request for information).
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Memorandum

To:
From:
Date:
RE:

Monroe Clinic Hospital Physicians and Monroe Clinic Administration

Science Team

February 15, 2016

Re-submittal of request for medical data to understand human health trends in the Monroe
Clinic Service Area

The Science Team formally requests from the Monroe Clinic the following itemized data set. This data is

requested within a period of 15 days (following receipt of this memo), so that a revised Appendix can be

re-issued within a period of 45 days.

Vi.

Vii.

viii.

02152016

We seek to understand through frequency (count) data analysis the trends in gastrointestinal
and respiratory disease, and cancers, as diagnosed and treated through hospitalizations,
emergency room visits, and office visits in the EPIC database for the Monroe Clinic service area.

In addition, we request, if available, count data from the laboratory pathology and
bacteriological records at the Monroe Clinic and its various branch offices (e.g. Lena, Brodhead,
etc.).

We request raw data (not summarized data) on the number of incidences of gastrointestinal and
respiratory illnesses for the entire period of record contained in the EPIC database at the
Monroe Clinic.

We asked that the data be tabulated to allow us to sort by gender, age, time, date of record,
and county of residence for each illness type.

We ask that each record have the name of a Monroe Clinic Physician who we can interview
should this become necessary to understand any specific records.

We ask for the data to be presented to us in an EXCEL file format (EXCEL 2007 or more recent
version).

Upon receipt and analysis, the Science Team may choose to release a refined Appendix to the
Science Team report after Monroe Clinic Physicians review of the data and Monroe Clinic
PR/Marketing staff review of the draft amendment to the Science Team report that summarizes
the findings of the data analysis.

The Science Team will work with the Monroe Clinic Physicians and PR/Marketing staff to review

and make suggestions to the Science Team to finalize appropriate attributions, citations, and
guotations from this data analysis prior to public release of the revised Appendix.
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