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EXECUTIVE SUMMARY
This purpose of this report is to provide scientifically defensible findings of fact. This EXECUTIVE SUMMARY
provides a high-level overview of the research and regulations presented in this report.

Findings
Summary of Agricultural Vulnerabilities in Crawford County
From 1992 to 2017, the number of Crawford County's smallest farms with less than 10 acres decreased (from
56 to 39 small farms), and farms with over 1000 acres have almost doubled (from 15 to 27 farms), while the
overall number of farms has only slightly increased (from 978 to 1034). This is consistent with national and
global trends of farms needing to expand to stay economically viable. It is important that the CAFO Study
Group pay attention to the economies of scale; that as commodity prices have fallen, and expenses have risen,
farms have been pushed to grow larger to remain economically viable in the international marketplace, and
many of these factors are outside of the county’s ability to help farmers stay in business.
In this complicated terrain, large industrial operations can also experience dis-economies of scale, as steep
slopes, waterways, and other landscape features complicate production, transport, and spreading.
As shown in Figure 2, from 1990 to 2017, the land in farm production shifted away from hay production to
soybean production. Crawford County now has less acreage in hay, and more acreage in soybeans. This
change in farming practices and land use has implications for water runoff and carbon sequestration, because
a field with perennials (with deep roots like a hay field) can absorb more rainwater and carbon, reducing topsoil
loss and rainwater runoff that flows into our waterways.

Summary of Natural Resource Vulnerabilities in Crawford County
There are many sensitive natural resources in Crawford County that are vulnerable to contamination and
depletion. As shown in this section, the sensitive ecologies can easily be tipped out of balance and destroyed
irrevocably. Most of these concerns were never discussed or addressed by the CAFO Study Committee.
Crawford County has extremely steep slopes, with almost no flat land that is not also floodplain. This means
almost the entire county has extreme vulnerability to erosion and pollution of waterways with excess nutrients,
chemicals, or other potential contaminants. Additionally, as shown in Figure 5, much of Crawford County is
covered with only a thin layer of soil, and there is no detailed information on depth to bedrock of over 168cm
(5.5 feet).
As detailed in the Karst & Groundwater Susceptibility Study:
●
●

●

Crawford County is a high sinkhole density area, is generally highly karstic, and will continue to develop
more and larger fracture patterns, cavities, and channels.
Karst hydrogeology like that found in Crawford County contains many rapid and direct conduits from
surface- to ground-water and visa versa, meaning groundwater can be easily contaminated by surface
water contaminants.
The Rountree clay “formation” is not protective of groundwater, and cannot be relied on as a barrier for
contamination.
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●
●
●

●

The layers of ancient carbonate and sandstone bedrock underlying Crawford County make our aquifer
extremely susceptible to groundwater contamination.
The Jordan aquifer, from which most Crawford County residents drink, is a high quality aquifer, but
once polluted, it will remain so for generations.
The karstic uplands have high permeability, yet low porosity, meaning flow-rate is high, but they hold
little water, and over-drawing from a well can cause significant drops in the local water table & impacts
to private wells.
While detailed mapping for Crawford County bedrock layers, soil depth to bedrock, karst features (at
the surface and underground) is lacking, there is sufficient research and data to establish these basic
conclusions.

A 2020 UW-Madison study analyzing rainfall trends shows that Crawford County is experiencing more frequent
and more extreme rainfall events, causing flash-flooding in the upper parts of the watershed, and inundation in
the floodplains. This has been a trend that is expected to continue and accelerate.
This 2020 World Wildlife Federation study shows that we are experiencing unprecedented biodiversity loss
globally, with 68% of all wildlife lost in the last half century, and even more extreme drops in freshwater
ecosystems, which Crawford County is rich in. Crawford County is at the center of a biodiversity hotspot, one
of the few remaining in the Midwest. Therefore, we have a lot of Resources to protect, and a lot to lose as soon
as the water quality is contaminated.

Summary of Economic Vulnerabilities in Crawford County
From the Community Dialogue, and through CAFO Study Group conversations, it is clear that further analysis
is needed before decision-makers can be sure how further CAFOs will affect the overall economic
development of Crawford County. These concerns were not studied by the CAFO Study Committee. Studies
needed include:
●

An analysis of Job impact of CAFOs, including any job losses due to health issues around CAFOs and
any job gains due to CAFO.

●

An analysis of the County and Municipalities Tax Base impacts, including expected property values and
tax base decreases as well as tax base decreases due to property owners leaving, resulting in a
decrease in population

●

An analysis of public spending impacts, including increased health costs, decreasing tourism &
recreation dollars, rural community economic degradation, and impacts on existing local businesses

●

Impacts on county and township infrastructure and burden of increased road wear & repair

●

An analysis of the economic impact of the further loss of family farms in Crawford County

●

An analysis that Monetizes all of the public assets at risk with a CAFO

●

A cost-benefit analysis for all land owners in Crawford County that asks: What is economic value that a
CAFO adds to a county?
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Additionally, based on the studies summarized in Figure 6, it should be expected that adjacent and nearby
properties to CAFOs in Crawford County will experience property value decreases, thus reducing property tax
revenue accordingly.

Summary of Community Concerns in Crawford County
From the data presented here, it is clear that a vast majority of Crawford County residents value the natural
landscapes and resources, and feel strongly about protecting and preserving the natural environment.
Residents also have the least faith in existing water management systems in Crawford County, and when you
couple that with the high concern for protecting the water and natural environment, there is a clear argument
for Crawford County to operate under the precautionary principle to further invest in increasing their water
protection capacity. What remains to be studied by this CAFO Study Committee is to gather examples of how
Crawford County can enact water protections that specifically protect the groundwater within the sensitive
Karsts Geology of Crawford County.
See the APPENDIX: COMMUNITY DIALOGUE REPORT for the full list of Community Concerns raised during
the Community Dialogue on September 1st, 2020.

Summary of Public Health Vulnerabilities in Crawford County
As this section shows, there are many public health issues associated with CAFOs, and the CAFO Study
Committee did not discuss, address, or research any of these issues.
As stated in the section of this report titled “Natural Resources in Crawford County,” our geography and
geology make our surface water and drinking water especially susceptible to contamination from CAFOs. This
section on public health shows that drinking water susceptibility and vulnerability is a public health issue that is
already affecting Crawford County.
Another health issue is the biosecurity risk that is inherent in any livestock operation, in terms of bacterial
contamination and viruses.
Antibiotic resistance, specifically with MRSA, has been a risk with workers and nearby residents. This brings in
a larger question of the public health concern regarding the appropriate use of antibiotics.
Air quality is also a public health concern for both workers and neighboring communities. The APHA article
included in this section states: “Workers in animal production can be exposed to airborne waste particles, drug
residues, heavy metals, potentially harmful pathogens, and antibiotic-resistant bacteria, many of which can be
transferred into neighboring communities by these workers [9,10].” Additionally, due to the unique topography
of Crawford County, the risk of airborne particles having the potential to pool in valleys, which can negatively
affect the health of residents in those areas is high. Wind rose models show direction, frequency, and intensity
of wind patterns.

Summary of Regulatory Gaps in Crawford County
There are issues with existing regulations that have not yet been addressed or studied by this committee.
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Current regulations do not address air quality, odor, noise or traffic. Crawford County needs to look into options
for protecting neighbors from reduced air quality and increased odor, noise, and traffic around CAFOs.
Current regulations are meant to minimize the risk of pollution of surface and groundwater resources,” but
they do not prevent pollution and water contamination, and they do not protect residents from the financial and
health effects of when pollution and water contamination occur.
It is unclear to what extent existing regulations are implemented and enforced. Additional questions the study
group needs time to address:
●

What is the state’s capacity to implement and regulate existing rules?

●

What is the county’s capacity to keep up with existing regulatory responsibilities when state agencies
are unable to fully implement or regulate? This needs to be estimated for one CAFO as well as for
several CAFOs, as more are permitted in Crawford County.

Existing engineering specifications are based on data that is no longer accurate in the Driftless Region, due to
increased flooding events. This is an important area of study that the CAFO Study Committee did not explore.
Furthermore, the state regulations allow for local areas to specify ecologically sensitive areas. As shown in the
Natural Resources section of this report, Crawford County can make a strong and scientifically defensible
argument for ecological sensitivity. However, this has not been examined, researched, or discussed by the
CAFO Study Committee.

Recommendations
Further Study
Throughout this report, areas of further study are identified, but it is worth noting separately that the Driftless
Area Water Study has not yet begun.
Crawford County has very limited historical groundwater data, relying only on that data available on Well Water
Quality Viewer, a database that is housed by the Center for Watershed Science and Education through UWStevens Point. Crawford County is intending to participate in a project called the Driftless Area Water Study
(DAWS). This effort, in partnership with Richland and Vernon Counties, will greatly increase the amount of
available well-test results in the area. This project, which will be testing 100 Crawford County wells for nitrate
and bacteria, was meant to begin in the spring of 2020, but has unfortunately been pushed back until the fall
due to the COVID-19 pandemic. A second round of random testing will be conducted in spring of 2021. These
results will give a glimpse into the status of our groundwater. However, like any data set, additional years and
more testing will allow for the county to have more accurate data and be able to track changes over time.
Additionally, the 43 Crawford County residents and property owners who attended the Community Dialogue on
September 1st, 2020, raised questions and concerns around CAFOs in Crawford County. See APPENDIX:
COMMUNITY DIALOGUE REPORT for the summary of these questions and concerns. This report was
presented to the CAFO Study Committee on September 25th, 2020, and there has been no response to the
report by the CAFO Study Committee.
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County Actions
This report details over a dozen opportunities for the County Board to protect the sensitive ecology of Crawford
County’s water and other natural resources, in the Section titled “POSSIBLE OPTIONS MOVING FORWARD.”
The CAFO Study Committee did not discuss or conduct research into these options, which explains why none
of the following recommendations are specific to or crafted for Crawford County.
Options detailed in this section include: relying on current regulations, focus & increase conservation outreach
and education, update the livestock siting ordinance, enact more stringent livestock siting standards, enact
operation ordinances, update animal waste storage ordinances, enact ordinances or rules outside of livestock
facility siting, implement county zoning, promote large-scale livestock operations oversight at the township
level, and fund groundwater and surface water studies.
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OVERVIEW OF CAFO STUDY GROUP
Background
When the Crawford County Board of Supervisors passed a 12-month moratorium on Large Scale Livestock
Operations in December of 2019, a Study Group was created to study, review, consider, and determine
whether current regulations are adequate to protect public health, safety, and welfare in the county. The
moratorium ordinance laid out the composition of the Study Group. The Crawford County Land Conservation
Department and Committee are represented, as well as Crawford County Public Health, UW-Extension, a
CAFO Specialist from the private sector, a private resident, and several members are active farmers. Forest
Jahnke was asked to serve as an advisor to the group due to his experience with groundwater and surface
water studies in the county.
Due to the fact that there is only one permitted CAFO in Crawford County, that CAFO has been referenced and
used as an example throughout this report. Though this expanding facility may have been a catalyst for the
12-month moratorium, the purpose of this study group is to consider whether the current regulations
adequately protect public health, safety, and welfare throughout the county. The group has been tasked to
publish our findings in this report, and where there are gaps in regulatory standards and local vulnerabilities, to
provide scientifically defensible findings of fact to support modification to existing standards.

What is a CAFO?
A Concentrated Animal Feeding Operation (CAFO) is an operation with over 1,000 animal units. An animal
unit (AU) is equal to 1,000 pounds of animal. A new or expanding facility that reaches 1,000 AU is required to
obtain a Wisconsin Pollutant Discharge Elimination System (WPDES) from the WI DNR. Currently, Crawford
County has a Livestock Facility Siting Ordinances that regulates any livestock operation that has 500 or more
AU.
Currently, Crawford County regulates two facilities unders its Livestock Siting Ordinance. One dairy farm falls
between 500-999 AU and was permitted in 2014. There is one swine facility, permitted in 2007, that is over
1,000 AU (1,679 AU) and therefore is also regulated by the WI DNR. There is one application filed with the
WDNR for an additional swine facility of over 1,000 AU.

Special Study Committee Members
David Olson, Chair

Crawford County Land Conservation Committee Chair, local crop farmer

Kim Moret

Crawford County Land Conservation Committee member, local dairy farmer

David Troester
Cindy Riniker

Crawford County Land Conservation Department, County Conservationist
Crawford County Public Health, Public Health Officer
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Jessica Spayde

UW-Extension, Crawford County Community Development Educator

Nikki Wagner

Insight FS, CAFO Specialist

Janet Widder

Crawford County resident, local farmer

Forest Jahnke, Advisory

Crawford Stewardship Project, local farmer & community organizer

Meetings / Presentations
2/19/2020Introductory meeting, discussed current regulatory rules, Study Committee purpose, goals,
areas to research, possible presenters
3/12/2020-

DATCP presentation on ATCP 51, Livestock Siting

6/24/2020-

DNR presentation on CAFOs, WPDES Permitting
Bob Gollnik, MRRPC, presentation on local gov’t options (Livestock Siting Ordinance vs.
Livestock Siting Zoning)
7/28/2020-

NRCS Presentation on applicable federal construction standards
Professor Emeritus Kelvin Rodolfo on local karst geology

9/1/2020Community Dialogue, ~40 participants discussed concerns, areas to research further, requests
for moratorium extension
9/24/2020Discussion on Summary Report from the Community Dialogue, discussion on plans to draft the
Study Group Report and delegate tasks
10/8/2020Approve of Study Group Report to send to Land Conservation Committee meeting (10/13/2020)
for final approval
10/13/2020-

LCC approval of Study Group Report to present to County Board
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AGRICULTURE IN CRAWFORD COUNTY
Agricultural Resources and Land Uses
Crawford County today is a result of its rich agricultural history and abundance of agricultural resources and
land uses. Agriculture as an industry continues to contribute significantly to the economic, environmental, and
social vitality of the county, and its communities. Preserving the agricultural resources remains a challenge.
The following tables illustrate historical trends in agriculture over the past couple decades. Figure 1 shows that
the total number of farms in Crawford County has increased from 978 in 1992 to 1,034 in 2017. This is an
increase of 56 farms since 1992. However, there has been a decrease of 313 farms since 2007. The table
also illustrates that farms are being fragmented as the number of farms over 180 acres has substantially
decreased over the 15-year period while the number of smaller farms (less than 180 acres) has increased. At
the same time, land is also being consolidated, as the number of 1,000+ acre farms has also increased. This
mirrors the changes that are occurring across the state.
Figure 1. Farms by Size and Type (Crawford County)

Figure 2 illustrates cropland information for Crawford County. The table shows that corn production has
remained relatively stable over the 27-year period. However, the acres of hay harvested has been nearly cut
in half over the period, while soybean production has gone from 78,000 bushels in 1990 to 800,293 bushels in
2017.
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Figure 2. Crawford County Changes in Crop Acres and Production

Figure 3 illustrates that the number of milk cows, cattle, and hogs all have greatly decreased since 1990. Both
milk cows and hogs have decreased by over 50 percent, while cattle decreased by over 30 percent.
Additionally, milk production has also decreased by 45% over the years.
Figure 3. Livestock Changes (Crawford County)
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Summary of Agricultural Vulnerabilities in Crawford County
From 1992 to 2017, the number of Crawford County's smallest farms with less than 10 acres decreased (from
56 to 39 small farms), and farms with over 1000 acres have almost doubled (from 15 to 27 farms), while the
overall number of farms has only slightly increased (from 978 to 1034). This is consistent with national and
global trends of farms needing to expand to stay economically viable. It is important that the CAFO Study
Group pay attention to the economies of scale; that as commodity prices have fallen, and expenses have risen,
farms have been pushed to grow larger to remain economically viable in the international marketplace, and
many of these factors are outside of the county’s ability to help farmers stay in business.
In this complicated terrain, large industrial operations can also experience dis-economies of scale, as steep
slopes, waterways, and other landscape features complicate production, transport, and spreading.
As shown in Figure 2, from 1990 to 2017, the land in farm production shifted away from hay production to
soybean production. Crawford County now has less acreage in hay, and more acreage in soybeans. This
change in farming practices and land use has implications for water runoff and carbon sequestration, because
a field with perennials (with deep roots like a hay field) can absorb more rainwater and carbon, reducing topsoil
loss and rainwater runoff that flows into our waterways.
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NATURAL RESOURCES IN CRAWFORD COUNTY
Natural Resources & Vulnerabilities
Crawford County has an abundance of natural resources as well as opportunities to utilize and enjoy them.
From rivers and streams to forests, the resources are distributed throughout the county. Natural areas within
active agriculture areas provide wildlife habitat, stream buffers and provide link to larger open space areas.
These areas also help protect the county's water supply and provide year-round recreation opportunities.

Surface Waters
Streams and wetlands are valuable natural features in Crawford County, providing a water supply, wildlife and
aquatic habitat and buffers. Crawford County is located in the Bad Axe-La Crosse and Lower Wisconsin River
Basins. There are six major watersheds in the county. The six major watersheds are: Knapp Creek, Lower
Kickapoo River, Millville Creek, Mississippi River, Reads and Tainter Creeks and Rush Creek.
Crawford County contains approximately 415 miles of streams (recent source – DNR personnel) (excluding the
Mississippi River), with 51 different streams totaling 294.11 miles (or 71%) classified as trout streams. Of
these, 176.38 miles of streams (or 43% of all streams) are classified Class I trout streams. There are no
natural lakes in the county.
Because of the topography of Crawford County, sediment from eroding streambanks is a major contributor to
the degradation of the county’s surface waters. Streambank erosion occurs naturally at many sites. It is caused
by steep stream gradients, which result in high stream velocities. Sites not pastured for extended periods
typically grow trees and other woody vegetation that replace dense grass cover. This woody vegetation cover
instead of a grass cover results in barer ground which erodes easier. Although streambank erosion occurs
naturally, the problems are accelerated by erosive land use activities. Referring upstream to Monroe County’s
Middle Kickapoo River Watershed Inventory, 66% of the degraded streambanks had agricultural erosive
impacts. This is a reasonable figure to apply to Crawford County. The Land Conservation Department staff
believes this finding shows that cattle exclusion does not necessarily solve stream bank erosion problems, and
that well-managed grazing practices can greatly mitigate erosion.
From 2009-present, Crawford Stewardship Project, in conjunction with the WDNR “Water Action Volunteers”
(WAV) program, has been testing local streams for the basic WAV parameters, as well as other important
indicators of stream health such as total phosphorus, total coliforms, Staph. Aureus (and MRSA), E. coli,
background bacteria and other parameters. The results have shown periodic spikes well above (and at times
hundreds of times above) health and safety standards, with these spikes, and the general results, worsening
over time. An unnamed stream slightly down-gradient from the production area of the existing CAFO in
Wauzeka was listed as impaired in 2019 by the DNR, based on these findings, and many streams and rivers
are already listed as impaired, emphasizing the need to take measures to improve or at least prevent further
deterioration of the health of our waterways. All other sites listed in the report are currently under review by
WDNR for potential impairment. See APPENDIX: Crawford Stewardship Project Water Quality Monitoring
Report.
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Wetlands
Crawford County has experienced a decline in the number and quality of wetlands (source – NRCS). The DNR
wetland inventory (1979) shows 27,331 acres or 7.5% of the total county acreage as wetlands, the majority
being located along major stream corridors and in the lower Kickapoo River system as it approaches the
confluence with the Wisconsin River. The substantial wetland acreage which can be found along the
Mississippi and Wisconsin River valleys are managed by the US Fish and Wildlife Service in the Mississippi
and the Wisconsin DNR respectively. The Wisconsin DNR and the US Army Corp of Engineers require
mitigation (a creation) when natural wetland sites are destroyed. State and federal programs, primarily the
Wetlands Reserve Program (WRP) administered by the NRCS have been available to cost-share with private
landowners who wish to return their ditched, tiled, or drained fields to wetlands. Very few landowners are
continuing to participate in this program.
However, despite their general decline, there exist some significant wetlands of exceptional quality. Many of
the river bottomlands provide important ephemeral habitats for a myriad of endemic species, as well as rest
and feeding areas for migrating species. The Mississippi floodplain areas are extensive, there are many areas
along the Kickapoo River, and the Lower Wisconsin State Riverway wetland areas were recognized in 2020 as
wetlands of international importance under the Ramsar Treaty.

Groundwater
Groundwater supplies all of the human consumption needs in Crawford County. Due to the county’s
widespread bedrock fracture patterns, characteristic of the regional karst geology, groundwater and surface
water are intimately interconnected. Polluted surface water can easily follow direct conduits into the
groundwater through sinkholes, disappearing streams, caves, or other karst features. Nonpoint source
pollutants are the primary cause of surface water quality problems in the county. Agriculture and to a lesser
extent, urban land disturbing activities are the primary sources of pollutants to the county’s surface water
resources.
Sources of surface water pollutants include: barnyard runoff, nutrient and sediment runoff from cropped fields,
manure runoff from improperly stacked/stored animal waste, concentrated flow erosion from cropped fields and
logging trails, ephemeral erosion from cropped fields, and runoff from construction projects. In addition to the
pollutants that flow into surface water resources, degradation and erosion of stream banks is a major source of
sedimentation to the streambeds of many of the county watersheds.
Water resources contributing to groundwater consist of rainfall and snow melt in Crawford County. Water
movement from the land surface to deeper geology passes through several different kinds of soil and rock
material. Although alluvial deposits contain quantities of groundwater the sandstone aquifer is the most
common source of well water.
According to survey data from the Crawford County Comprehensive Plan 2009-2029, Crawford County
residents see groundwater as the most important resource to protect and enhance. The second most important
resource is rivers and streams, and these are closely linked in a karst landscape.
Crawford County has formally re-confirmed this, and the importance of county and municipal action based on
this information, in passing the CAFO Moratorium December 2019. This built off the 2018 unanimous passage

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 16

of the Resolution Urging the State to Recognize Local Sensitivities, Local Control, and Improve Oversight of
WPDES Permitting Process, in which it, “Urges the state to respect local control and flexibility by allowing for
county and municipal ordinances which take science-based measures beyond state standards to protect our
sensitive water resources”.
Figure 4. Concentration of Sinkholes in Crawford County
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Summary of Natural Resource Vulnerabilities in Crawford County
There are many sensitive natural resources in Crawford County that are vulnerable to contamination and
depletion. As shown in this section, the sensitive ecologies can easily be tipped out of balance and destroyed
irrevocably. Most of these concerns were never discussed or addressed by the CAFO Study Committee.
Crawford County has extremely steep slopes, with almost no flat land that is not also floodplain. This means
almost the entire county has extreme vulnerability to erosion and pollution of waterways with excess nutrients,
chemicals, or other potential contaminants. Additionally, as shown in Figure 5, much of Crawford County is
covered with only a thin layer of soil, and there is no detailed information on depth to bedrock of over 168cm
(5.5 feet).
As detailed in the Karst & Groundwater Susceptibility Study:
●
●

●
●
●
●

●

Crawford County is a high sinkhole density area, is generally highly karstic, and will continue to develop
more and larger fracture patterns, cavities, and channels.
Karst hydrogeology like that found in Crawford County contains many rapid and direct conduits from
surface- to ground-water and visa versa, meaning groundwater can be easily contaminated by surface
water contaminants.
The Rountree clay “formation” is not protective of groundwater, and cannot be relied on as a barrier for
contamination.
The layers of ancient carbonate and sandstone bedrock underlying Crawford County make our aquifer
extremely susceptible to groundwater contamination.
The Jordan aquifer, from which most Crawford County residents drink, is a high quality aquifer, but
once polluted, it will remain so for generations.
The karstic uplands have high permeability, yet low porosity, meaning flow-rate is high, but they hold
little water, and over-drawing from a well can cause significant drops in the local water table & impacts
to private wells.
While detailed mapping for Crawford County bedrock layers, soil depth to bedrock, karst features (at
the surface and underground) is lacking, there is sufficient research and data to establish these basic
conclusions.

A 2020 UW-Madison study analyzing rainfall trends shows that Crawford County is experiencing more frequent
and more extreme rainfall events, causing flash-flooding in the upper parts of the watershed, and inundation in
the floodplains. This has been a trend that is expected to continue and accelerate.
This 2020 World Wildlife Federation study shows that we are experiencing unprecedented biodiversity loss
globally, with 68% of all wildlife lost in the last half century, and even more extreme drops in freshwater
ecosystems, which Crawford County is rich in. Crawford County is at the center of a biodiversity hotspot, one
of the few remaining in the Midwest. Therefore, we have a lot of Resources to protect, and a lot to lose as soon
as the water quality is contaminated.
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Figure 5. Depth to Bedrock in Crawford County
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ECONOMICS IN CRAWFORD COUNTY
Property Values
Figure 6 summarizes 11 studies and tax assessments that all studied the effect of a CAFO on neighboring
property values. Based on these studies, it should be expected that adjacent and nearby properties to CAFOs
in Crawford County will be negatively affected.
The CAFO Study Committee did not have time to discuss this, but many concerned property owners have
spoken at Land Conservation Committee meetings and at the September 1st Community Dialogue.
Figure 6. Studies on CAFOs and Nearby Property Values
Relevant Findings

Research Article / Tax
Record Citation

Summary of Findings:

2017 Appeal #2017-81-01,
Findings of Fact section D-6

●
●
●
●

The value of property located more than one mile away from a CAFO is not
impacted
The value of property located within any distance from a CAFO that is
smaller than 4,000 units is not impacted
The value of property located within one quarter mile of a large CAFO
(greater than 4,000 units) is reduced by 13%
The value of property located between ¼ mile and one mile of a large
CAFO is reduced by 8%

As shown in the Findings of Fact and Order from Todd Knutson's property tax
appeal in Green County, Property taxes were lowered by 27% ($60,000) by a
Wisconsin neighbor adjacent to a 2,400-head hog finisher (just under 1000 animal
units), Oct 2016.

Todd Knutson's property tax
appeal in Green County,
October 2016. Case
Number: 2016-76-01

"Overall, the empirical evidence indicates that residences near Animal Operations
are significantly affected, and data seems to suggest a valuation impact of up to
26% for nearby properties, depending on distance, wind direction, and other
factors. Further, there has been some suggestion that properties immediately
abutting an AO can be diminished as much as 88%. ... Not only are residences
affected, but nearby small farms can be impacted by such factors as water
degradation and insects."

Animal Operations and
Residential Property Values
(The Appraisal Journal, Apr.
15, 2015)

"the results show price reductions of 23%–32% for residential properties sold within The Effect of a Large Hog
1.25 miles of the facility, and much larger losses northeast (downwind) of the
Barn Operation on
facility"
Residential Sales Prices in
Marshall County, KY (Josre,
Dec. 14, 2014)
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A literature review with bibliography of recent studies on the impact of CAFO on
surrounding residential and non-residential land prices.

Animal Feeding Operations
and Residential Value:
Summary of Literature
(University of Missouri,
2011).

Large adverse impacts suffered by houses that are within three miles and directly
downwind from a CAFO are found. Beyond three miles, CAFOs have a generally
decreasing adverse impact on house prices as distance to the CAFO increases.

An Analysis of the Impact of
Swine CAFOs on the Value
of Nearby Houses (U of
Northern Iowa, 2008).

Summary of literature on the impact of AFOs on land values. All studies indicated
that the impact of AFOs on property value was localized or limited to properties
near the AFO. Most studies found a negative impact though a few found either a
positive or no impact.

Animal Feeding Operations
and Residential Land Value
(University of Missouri
Extension, July 2006).

This study finds a negative and significant impact on property value from hog
operations.

Evaluating the Effect of
Proximity to Hog Farms on
Residential Property Values:
A GIS-Based Hedonic Price
Model Approach (URISA
Journal, 2005).

This study finds that livestock operations have an overall statistically significant
effect on property values. Predicted negative effects are largest for properties that
are downwind and close to livestock operations.

Living with Hogs in Iowa:
The Impact of Livestock
Facilities on Rural
Residential Property Values
(Iowa State University,
Center for Agricultural and
Rural Development, Aug.
2003).

Property located near a concentrated animal feeding operation (CAFO) will be
negatively impacted by this externality. The degree of impairment depends on
proximity and property type and use. Properties with higher unimpaired values are
probably impacted more than otherwise lower-valued properties.

Concentrated Animal
Feeding Operations and
Proximate Property Values
(The Appraisal Journal, July
2001)

The oldest study, and one of the few to find a statistically significant positive
relationship between feedlots and property values.

Measured Effects of
Feedlots on Residential
Property Values in
Minnesota: A Report to the
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Legislature (University of
Minnesota, College of
Agricultural, Food, and
Environmental Sciences,
July 1996).

Summary of Economic Vulnerabilities in Crawford County
From the Community Dialogue, and through CAFO Study Group conversations, it is clear that further analysis
is needed before decision-makers can be sure how further CAFOs will affect the overall economic
development of Crawford County. These concerns were not studied by the CAFO Study Committee. Studies
needed include:
●

An analysis of Job impact of CAFOs, including any job losses due to health issues around CAFOs and
any job gains due to CAFO.

●

An analysis of the County and Municipalities Tax Base impacts, including expected property values and
tax base decreases as well as tax base decreases due to property owners leaving, resulting in a
decrease in population

●

An analysis of public spending impacts, including increased health costs, decreasing tourism &
recreation dollars, rural community economic degradation, and impacts on existing local businesses

●

Impacts on county and township infrastructure and burden of increased road wear & repair

●

An analysis of the economic impact of the further loss of family farms in Crawford County

●

An analysis that Monetizes all of the public assets at risk with a CAFO

●

A cost-benefit analysis for all land owners in Crawford County that asks: What is economic value that a
CAFO adds to a county?

Additionally, based on the studies summarized in Figure 6, it should be expected that adjacent and nearby
properties to CAFOs in Crawford County will experience property value decreases, thus reducing property tax
revenue accordingly.
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COMMUNITY VALUES IN CRAWFORD COUNTY
From the Crawford County Comprehensive Plan, we have many relevant data points that help us better
understand the public sentiment and values around natural resources and CAFOs in Crawford County.
The Crawford County Comprehensive Plan shows that the two most important reasons for living in Crawford
County are natural beauty (>50%) and open space (>40%) (p.1-11). This is a strong indicator that the pastoral
landscapes and feeling of nature are very important to Crawford County residents.
The Crawford County Comprehensive Plan shows that the four lowest ranked public services in the county are
all water-related: floodplain management, municipal water systems, sanitary sewer services, and stormwater
management (p.1-12). This shows that residents value their water quality and water protection systems, and
see that there are gaps in protecting it. This is relevant to a CAFO conversation because protecting water
quality is a top priority for the residents we heard from in the September 1st Community Dialogue.
When asked the question of what “Productive agriculture land should be used for,” survey respondents
overwhelmingly agreed (90%) that “agricultural land should be used for crops and pasture.” The majority of
respondents also disagreed that agricultural land should be used for “residential use” or “commercial use” in
Crawford County (p.1-13).
The Crawford County Comprehensive Plan had a question specifically related to citing CAFOs in Crawford
County. Survey Question 13 (p.1-13) asked if “Large scale farms of 500 or more animal units (AU) should be
allowed to locate or expand (AU=one 1000 lb. Cow equivalent),” and “Survey respondents were given three
options: anywhere in County, nowhere in County, outside a 2 mile radius of incorporated areas.” The results
show that “About 20% of those who responded agreed that large scale farms should be allowed to locate
anywhere in the County, while 60% disagreed with this.” These results show that the majority of residents
disagree that CAFOs should be allowed to be cited anywhere in the county.
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Survey Question 15 (p.1-15) shows that there is a clear mandate in Crawford County to protect the county’s
natural resources.
Survey respondents in question 15 were asked how important it was to protect
and enhance air quality, farmland, forested lands, groundwater, historical and
cultural sites, open space, river and streams, scenic views and undeveloped
hills/bluffs, wildlife habitat and working farms. Table 1.20 shows how survey
respondents ranked the importance of protecting those county resources.
Overwhelmingly survey respondents indicated they wanted all county resources
protected. Groundwater, rivers and streams, air quality and forested lands ranked
highest by respondents for protection and enhancement. (p. 1-15).
The Crawford County Comprehensive Plan shows that over 80% agree that Crawford County should support
and develop the farming industry, and over 75% agree that Crawford County should support and develop the
value-added or organic farming industry (p. 1-17). This shows that the Crawford County population
overwhelmingly supports farming in general, and organic and value-added farming specifically.

Figure 7. It is Important for the County to Protect the Following Resources.
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A key purpose of the Comprehensive Plan is to outline the priorities that decision-makers should use in
Crawford County. The Crawford County Comprehensive Plan outlines four Land Use Goals (p.1-19) and
Agricultural Goals (p.1-20) for Crawford County as shown in Figure 8.
Figure 8. The Crawford County Comprehensive Plan outlines Goals for Crawford County

Land Use Element
Goal A ► Support a development pattern that preserves working agricultural lands and forests, protects the
environment, and preserves quality of life and the rural landscape of Crawford County.
Goal B ► Minimize incompatible land uses by guiding commercial, industrial, and residential development to
areas where public sewer and water services are available.
Goal C ► Encourage sustainable land use practices that do not negatively impact groundwater, surface
water, scenic vistas, air quality, and other natural resources and provide for the needs of future and existing
residents.
Goal D ► Evaluate policies, programs, and ordinances to effectively manage land uses in Crawford County.

Agriculture, Natural and Cultural Resources Element
Goal A ► Preserve and protect the County’s natural resources.
Goal B ► Protect surface and groundwater resources of Crawford County.
Goal C ► Preserve land for agricultural use.
Goal D ► Preserve forested lands to maintain and enhance their economic value (recreation, timber harvest,
biomass, etc.).
Goal E ► Promote and preserve the County’s unique cultural resource base including historic and cultural
sites in Crawford County.
Goal F ► Increase public lands to enhance recreation and tourism opportunities when determined to be in
the best interest of Crawford County.
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Summary of Community Concerns in Crawford County
From the data presented here, it is clear that a vast majority of Crawford County residents value the natural
landscapes and resources, and feel strongly about protecting and preserving the natural environment.
Residents also have the least faith in existing water management systems in Crawford County, and when you
couple that with the high concern for protecting the water and natural environment, there is a clear argument
for Crawford County to operate under the precautionary principle to further invest in increasing their water
protection capacity. What remains to be studied by this CAFO Study Committee is to gather examples of how
Crawford County can enact water protections that specifically protect the groundwater within the sensitive
Karsts Geology of Crawford County.
See the APPENDIX: COMMUNITY DIALOGUE REPORT for the full list of Community Concerns raised during
the Community Dialogue on September 1st, 2020.
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PUBLIC HEALTH CONCERNS FOR CRAWFORD COUNTY
Public Health Issues Report
Figure 9 shows that Crawford County has a higher than average reported cases of waterborne diseases,
indicating elevated local groundwater susceptibility to potential health threats.
Figure 9. Statewide Comparison of Diseases

Source: WI Waterborne Disease Map (UW Stevens Point Water and Environmental Analysis Lab Data
compiled by Clean Wisconsin 2019):
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AMERICAN PUBLIC HEALTH ASSOCIATION Recommends a Precautionary
Moratorium on New and Expanding Concentrated Animal Feeding Operations

Date: Nov 05 2019

Policy Number: 20194

Abstract
Over the last six decades, food animal production in the United States has transformed from a system of small
and medium-sized farms toward one characterized by much larger operations that concentrate large numbers
of animals and their manure in relatively small geographic areas. These operations function with the high
throughput and rapid turnover of an industrialized system and are often referred to as concentrated animal
feeding operations (CAFOs). The enormous accumulation of manure and other untreated waste created by
CAFOs is often stored and disposed of in a manner that pollutes the air, surface, and groundwater, posing
risks to the environment and human health, particularly for CAFO workers and nearby residents. These
operations also disproportionately affect low-income, disadvantaged communities with high proportions of
racial and ethnic minority residents, raising serious social and environmental justice concerns. The current
industrial system of food animal production has externalized the costs of environmental degradation and
adverse health impacts, keeping retail meat prices artificially low while shifting health and environmental costs
onto communities and individual Americans. Moreover, these negative, externalized costs are likely to mount in
coming years. Despite the growing evidence that CAFOs pose health and environmental risks and negatively
impact workers and communities, CAFO regulations and their enforcement have failed to adequately protect
human health and the environment. This policy statement calls for a moratorium on the establishment of new
CAFOs and expansion of existing CAFOs until regulation and enforcement conditions are in place to
adequately protect the public’s health.
Relationship to Existing APHA Policy Statements
●
●
●
●
●
●
●
●

APHA Policy Statement 201713: Establishing Environmental Public Health Systems for Children at
Risk or with Environmental Exposures in Schools
APHA Policy Statement 201712: Advancing a ‘One Health’ Approach to Promote Health at the
Human-Animal-Environment Interface
APHA Policy Statement 201711: Public Health Opportunities to Address the Health Effects of Air
Pollution
APHA Policy Statement 20177: Improving Working Conditions for U.S. Farmworkers and Food
Production Workers
APHA Policy Statement 201511: Impact of Preemptive Laws on Public Health
APHA Policy Statement 201210: Promoting Health Impact Assessment to Achieve Health in All
Policies
APHA Policy Statement 20126: Anticipating and Addressing Sources of Pollution to Preserve
Coastal Watersheds, Coastal Waters, and Human Health
APHA Policy Statement 201110: Ending Agricultural Exceptionalism: Strengthening Worker
Protection in Agriculture Through Regulation, Enforcement, Training, and Improved Worksite
Health and Safety
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●
●
●
●
●

APHA Policy Statement 20098: Opposition to the Use of Hormone Growth Promoters in Beef and
Dairy Cattle Production
APHA Policy Statement 200712: Toward a Healthy Sustainable Food System
APHA Policy Statement 200413: Helping Preserve Antibiotic Effectiveness by Demanding Meats
Produced Without Excessive Antibiotics
APHA Policy Statement 20037: Precautionary Moratorium on New Concentrated Animal Feed
Operations
APHA Policy Statement 200112: Discontinuing the Use of Fluoroquinolone Antibiotics in Agriculture

Problem Statement
Over the last several decades, food animal production in the United States has shifted from an extensive
system of small and medium-sized farms to one characterized primarily by large-scale industrial operations
that concentrate large numbers of animals in small geographic areas.[1] These operations function with high
throughput and rapid turnover fueled by specially formulated animal feeds, pharmaceutical inputs,
mechanization of production, and highly specialized animal breeds. This production model is known as
industrial food animal production (IFAP).[2] The Centers for Disease Control and Prevention has determined
that these operations pose risks to public health and the environment.[3]
In addition, food animal production has become a vertically integrated system, particularly in the swine and
poultry industries.[2] In this model, a processing company, known as an integrator, owns and controls all
stages of the production process, from the animals to the feed to the slaughterhouses. The farmer, or grower,
contracts with the integrator to raise the animals and is responsible for capital investments of equipment and
facilities, as well as the management and disposal of animal waste. Growers often have little market power and
little to no autonomy over their farming operations.[1] Accompanying the trends of vertical integration and
concentration of animals is the consolidation of the livestock and poultry industries, with operations becoming
larger in size and fewer in number than in years past.[4] For example, over the last five decades, the average
number of hogs per farm has increased from 37 to 1,044, while the number of hog farms has decreased from
1.85 million to 63,000.[5]
IFAP facilities, depending on their size and production methods, may be considered animal feeding operations
or concentrated animal feeding operations (CAFOs) by the Environmental Protection Agency (EPA). The EPA
defines animal feeding operations as facilities where “animals have been, are, or will be stabled or confined
and fed or maintained for a total of 45 days or more in any 12-month period, and crops, vegetation, forage
growth, or post-harvest residues are not sustained in the normal growing season over any portion of the lot or
facility.”[6] To be considered a large CAFO, the facility must house at least 1,000 beef cattle, 700 dairy cows,
2,500 hogs, 125,000 broiler hens, or 82,000 laying hens,[7] although the average size of these facilities is
much greater. One report revealed, for example, that the average cattle feedlot held 4,300 animals, and in
some states the average poultry operation exceeded 500,000 birds.[8] CAFOs smaller than those designated
as large by the EPA are regulated in the same way if they are determined by permitting authorities to be
significant contributors of pollutants.[7] While the EPA has precise definitions for CAFOs, the term CAFO in this
statement refers to operations that employ the IFAP methods and practices just described.
Raising animals in large, high-density operations leads to the routine accumulation of large volumes of animal
waste, often at rates far exceeding the capacity of nearby farmland to absorb it.[9] As a result, these operations
represent a significant public health and ecological hazard because the excess waste they produce is disposed
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of in a manner that can pollute surface and groundwater resources.[9] In the United States, CAFOs produce an
estimated 369 million tons of animal manure a year, approximately 13 times the sewage produced by the U.S.
population.[8] This animal waste is typically stored in open or covered pits or liquid lagoons and later spread or
sprayed untreated on nearby cropland, posing additional risks to public health.[1] Workers in animal production
can be exposed to airborne waste particles, drug residues, heavy metals, potentially harmful pathogens, and
antibiotic-resistant bacteria, many of which can be transferred into neighboring communities by these
workers.[9,10] In addition, people living near CAFOs may have an increased risk of infection owing to the
transmission of harmful microbes from CAFOs via flies or contaminated water and air.[10]
Close proximity to CAFOs is frequently associated with declines in local economic and social indicators (e.g.,
business purchases, infrastructure, property values, population, social cohesion), which undermine the
socioeconomic and social foundations of community health,[11] often in poor and African American rural
communities.[12] There are disproportionate negative health impacts associated with CAFOs on low-income,
disadvantaged, and economically distressed communities, as well as communities that are heavily dependent
on groundwater and have high proportions of ethnic and racial minority residents, raising serious
environmental justice concerns.[11–13] In addition, studies have shown that CAFOs are clustered in areas
near low-income and non-White schools.[14,15] Also, low wages, lack of healthy food options, and poor
access to medical care may intensify the burden of disease in these communities.[13] Moreover, the negative
health and environmental impacts associated with CAFOs can become concentrated in these communities due
to their limited economic and political resources to address problems.[13]
In addition, while CAFOs produce large quantities of meat and other animal-source foods such as milk, eggs,
cheese, and yogurt, their relatively low retail costs obscure the upstream, higher costs of industrial production.
Externalized impacts, including environmental degradation and negative health effects associated with CAFOs
as well as taxpayer subsidies, cost the American public billions of dollars annually.[16,17] Some of these
externalized impacts include lower property values in communities located near CAFOs, costs associated with
treating antibiotic-resistant disease, and costs associated with the cleanup and prevention of air and water
pollution.[16] Externalized costs of CAFOs also include those associated with climate change.[17] Livestock
production is the largest source of food system–related greenhouse gas emissions, accounting for an
estimated 14.5% of such emissions worldwide.[18] Studies have also shown that meat and dairy from ruminant
animals are particularly emissions intensive.[19]
Although animal manure is an invaluable fertilizer, waste quantities of the magnitude produced by CAFOs
represent a public health and ecological hazard through the degradation of surface and groundwater
resources.[9] CAFO-generated manure has constituents and byproducts of health concern, including
antibiotics, pathogens, bacteria, hormones, nitrogen, and phosphorus.[9] Manure from these operations can
contaminate ground and surface waters with nitrates, drug residues, and other hazards,[9] and studies have
demonstrated that humans can be exposed to waterborne contaminants from livestock and poultry operations
through the recreational use of contaminated surface water and the ingestion of contaminated drinking
water.[20,21] This is of particular concern for the 34.2 million Americans, approximately 11% of the population,
who rely on private wells for drinking water and household use,[22,23] as private wells are not monitored by
government agencies to ensure safe levels of pathogens.[24] Manure storage systems, such as liquid lagoons
or cess pits, are also vulnerable to breaches during heavy rainfall and flooding events, increasing the risk of
environmental contamination.[21] This is particularly concerning given that extreme weather events are
predicted to increase in frequency and severity over the coming decades.[25]

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 30

Pathogens in manure that are capable of causing severe gastrointestinal disease, complications, and
sometimes death in humans include Campylobacter and Salmonella species, as well as Listeria
monocytogenes, Yersinia enterocolitica, fecal coliforms such as Escherichia coli, and the protozoa
Cryptosporidium parvum and Giardia lamblia.[9] Studies have linked human disease outbreaks involving these
pathogens to livestock waste.[26,27] Of additional concern is exposure to pathogens that are resistant to
antibiotics used in human medicine. Administering antibiotics to animals at levels too low to treat disease
fosters the proliferation of antibiotic-resistant pathogens.[2] There is scientific consensus that antibiotics
administered to food animals contribute to antibiotic resistance in humans.[1,2] More than 12 million pounds of
antibiotics important to human medicine are sold annually for use in food animal production in the United
States.[28] This represents 64% of all sales of these precious drugs, including for use in treating people.[29]
U.S. food animal production uses these antibiotics at nearly twice the intensity (measured as milligrams of
antibiotic active ingredient per kilogram of meat produced) as the collective livestock industries in 30 European
countries.[30,31] In the United States, these antibiotics are used to treat or control disease and to prevent
disease in animals without any clinically diagnosed disease to compensate for the overcrowded, poor
environmental conditions characteristic of industrial animal agriculture.[2,32] Current APHA policy statements
(201712, 20098, and 200712) register appropriate concern about agricultural use of medically important
antibiotics.[33–35]
Studies have demonstrated that antibiotic-resistant pathogens are found in animal operations that administer
antibiotics for purposes other than treating or controlling veterinarian-diagnosed disease[36] and are also found
in the environment in and around production facilities.[37–40] Pathogens can spread from animal production
operations to surrounding communities, exposing workers, their family members, and community members to
these resistant pathogens.[41,42] In addition, numerous studies have shown that industrial food animal
production workers and their family members, as well as those who are in residential proximity to CAFOs, face
increased risk of antibiotic-resistant infections. A North Carolina study of industrial hog operation workers
revealed that workers with nasal carriage of multidrug-resistant Staphylococcus aureus and
livestock-associated Staphylococcus aureus were 8.8 and 5.1 times more likely to report recent skin and soft
tissue infections than non-carriers, respectively.[43] Additional studies have shown that residential proximity to
CAFOs is associated with increased risks of antibiotic-resistant infection[44] and colonization.[45] Resistant
infections in humans are more difficult and expensive to treat[46] and more often fatal[47] than infections with
non-resistant strains.
Furthermore, land application of manure in excess of the land’s absorptive capacity can lead to excess
nitrogen and phosphorus in soil, water resource pollution, eutrophication of surface waters, and algae
overgrowth, including some algae producing human toxins.[9] Exposure to elevated levels of nitrates in
drinking water is associated with adverse health effects such as cancer, birth defects and other reproductive
problems, thyroid problems, and methemoglobinemia (blue baby syndrome).[48] In addition, exposure to algal
toxins has been linked to adverse health effects including gastrointestinal illness, liver inflammation and failure,
severe dermatitis, respiratory paralysis, cardiac arrhythmia, and tumor promotion.[9]
Workers and community members living near CAFO operations also face increased exposure to air pollution
from these operations, which can cause or exacerbate respiratory conditions including asthma,[49] eye
irritation, difficulty breathing, wheezing, sore throat, chest tightness, nausea,[50] bronchitis, and allergic
reactions.[49] Toxic air emissions include particulates, volatile organic compounds, and gases such as
hydrogen sulfide and ammonia.[51] One Pennsylvania study showed that living in close proximity to poultry
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operations may increase the risk of community-acquired pneumonia,[52] and another study in that state
revealed an association between proximity to industrial animal agriculture operations and clinically documented
asthma exacerbations.[53] Odors associated with air pollutants from large-scale hog operations have been
shown to interfere with daily activities, quality of life, social gatherings, and community cohesion[11] and to
contribute to stress and acute increased blood pressure.[54] It is important to note that many of these risks are
borne disproportionately by low-income, minority communities where, research has shown, CAFOs are often
clustered.[14,15,55]
Evidence-Based Strategies to Address the Problem
While some federal, state, and local CAFO regulations exist, they are not sufficiently enforced and contain
loopholes and deficiencies that limit their capacity to protect human and environmental health.[2] Many CAFOs
are exempted from regulation, and monitoring and inspection are insufficient.[2] For example, CAFOs are
exempt from hazardous air emissions reporting requirements under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), and the EPA does not require reporting of air
emissions from animal agriculture under the Emergency Planning and Community Right-to-Know Act
(EPCRA).[56] Thus, the public is ill informed about the categories and quantities of hazardous substances
released by CAFOs. In addition, as outlined in APHA Policy Statement 201511, preemption laws related to
animal agriculture can prevent local governments from enacting ordinances to protect environmental and
public health from CAFO air and water pollution.[57] This means local residents have little authority over the
governance of CAFOs once they have been established in an area. Finally, the Safe Drinking Water Act does
not apply to private wells, the EPA does not regulate private groundwater wells, and the Clean Water Act
applies only to navigable, or surface, waters.[58–60] In light of these exemptions and loopholes, some states
have proposed, and one has passed, CAFO moratoria in order to protect public health and the
environment.[61,62]
Existing regulations must be strengthened, enforced, and applied to all CAFOs, as described below in the
action steps, in order to adequately protect human and environmental health. Until such a time that this occurs,
a moratorium on new and expanding CAFOs should be established.
Opposing Arguments
Without accounting for externalized costs, it can be argued that greater economies of scale can be achieved
when raising large numbers of animals in CAFOs due to higher efficiencies and lower costs per unit.[2] A
number of factors, including efficient animal feeding and housing, specialization of animals for food production,
and large facility sizes, allow CAFOs to supply large quantities of animal-sourced foods such as milk, eggs,
and meat.[1] CAFO technologies and practices that have reduced operating costs can mean bigger profits on
less land and capital, and livestock systems have a global asset value of at least $1.4 trillion, providing food for
individuals throughout the world.[1,63] In addition, animal manure, when applied appropriately, can be an
effective, low-cost fertilizer for crops.[9] When CAFOs are being considered in particular areas, it is often
argued that they can benefit the local economy by increasing demand for local materials and feed and can
stimulate an increase in employment.[1] It is also argued that increased tax expenditures related to CAFOs will
translate into greater funding for schools and infrastructure.[1]
As discussed earlier, however, the apparently low retail price tag for grocery items produced in CAFOs is due
in large part to the substantial health and environmental costs of this production that have been “externalized”
or deliberately ignored by this system. Rather than being the responsibility of CAFO operators, billions of
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dollars of these health and environmental costs have been paid by the American public each year.[16,17] In
addition, the vertically integrated model characteristic of CAFOs has been found to contribute less to local
economies than locally owned and controlled farms.[2] CAFO integrators are often not rooted in the local
farming community, and thus profits from CAFO businesses leave the community.[2] In the United States
(where the proposed moratorium would take effect), meat is consumed at more than three times the global
average, which enhances the risk of chronic illness and has major negative consequences with respect to land
use, water use, and environmental change.[64] Also, as CAFOs are established and expanded in communities,
the operations often rely more on technology than on additional labor to function, and as a result fewer jobs are
available to local people.[2] In addition, the jobs that are available are often low paid and itinerant and filled by
migrant laborers willing to work for low wages.[2] Furthermore, the potential for economic benefits should not
be prioritized at the expense of human and environmental health. As described in the problem statement,
wide-ranging human and environmental health impacts such as air and water pollution, environmental
degradation, increased risk of exposure to pathogens, and increased risk of antibiotic resistance result from
CAFO establishment and expansion.
Action Steps
In light of the wide-ranging negative health and environmental impacts associated with CAFOs, as well as
serious environmental justice concerns, APHA urges federal, state, and local governments and public health
agencies to impose a moratorium on new and expanding CAFOs until additional scientific data on the
attendant risks to public health have been collected, uncertainties have been resolved, and the following action
steps have been taken:
1. The federal government brings the use of medically important antibiotics in U.S. poultry and
livestock production into compliance with the 2017 recommendation of the World Health
Organization that producers stop using these precious antibiotics in healthy animals.[65] Federal
regulators should end approval of such drug use in food-producing animals for the prevention of
infectious diseases where disease has not been clinically diagnosed. This approval practice is
currently allowed and is deemed “therapeutic” by the Food and Drug Administration.
2. The federal government removes CAFO exemptions from reporting of environmental emissions of
hazardous materials under CERCLA and EPCRA reporting requirements.
3. The federal government enforces the Clean Water Act as it pertains to CAFOs.
4. The federal government strengthens CAFO regulations under the Clean Air Act by developing
mechanisms to better monitor air emissions and collecting air emissions data to improve
understanding of community exposure risks.
5. The federal government and state governments prohibit the installation of new liquid manure
handling systems, including waste lagoons, and phase out their use in existing operations to
reduce the risk of public health and environmental disasters.
6. The federal government government and state governments, in coordination with the National
Pollutant Discharge Elimination System and Natural Resources Conservation Service
Comprehensive Nutrient Management Plans, develop and implement strict oversight protocols for
the application of dry manure so that it does not exceed agroeconomic standards.
7. develops baseline federal zoning guidelines for food animal production facilities that set a
framework for states and require a rigorous, pre-permit environmental impact study and a health
impact assessment; such requirements should not prevent states and counties from enacting more
comprehensive zoning laws. Impact studies should include assessments of the cumulative effects
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of food animal production facilities located in vulnerable low-income, minority, and economically
distressed communities.
8. The federal government removes exemptions for agricultural operations from the Occupational
Safety and Health Act, including exempting agricultural operations from inspection and
enforcement of labor laws based on their number of employees.
9. The federal government and state governments increase funding for research on and
dissemination of food animal production practices that will be beneficial to the environment, public
health, and rural communities and offer funding and technical assistance to farmers to adopt these
practices.
10. The federal government eliminates waste management subsidies CAFOs receive under the
Environmental Quality Incentive Program (EQIP).
11. The federal government directs EQIP funding and Farm Service Agency loans to small and
medium-sized operations rather than CAFOs and requires a rigorous environmental and public
health assessment as part of the approval process.
12. The federal government addresses environmental equity issues in permitting decisions for projects
with the potential to disparately impact communities protected by Title VI of the Civil Rights Act of
1964.
References
1. Hribar C. Understanding concentrated animal feeding operations and their impact on communities. Available
at: https://www.cdc.gov. Accessed November 28, 2019.
2. Pew Commission on Industrial Farm Animal Production. Putting meat on the table: industrial farm animal
production in America. Available at: https://www.pewtrusts.org. Accessed November 28, 2019.
3. Centers for Disease Control and Prevention. Animal feeding operations. Available at: https://www.cdc.gov.
Accessed November 28, 2019.
4. MacDonald JM, Hoppe RA, Newton D. Three decades of consolidation in U.S. agriculture. Available at:
https://www.ers.usda.gov. Accessed November 28, 2019.
5. U.S. Department of Agriculture. 2012 U.S. Census of Agriculture. Available at: https://www.nass.usda.gov.
Accessed November 28, 2019.
6. Environmental Protection Agency. Animal feeding operations. Available at: https://www.epa.gov. Accessed
November 28, 2019.
7. Environmental Protection Agency. Regulatory definitions of large CAFOS, medium CAFOs, and small
CAFOs. Available at: https://www3.epa.gov. Accessed November 28, 2019.
8. Food and Water Watch. Factory farm nation: 2015 edition. Available at: https://www.foodandwaterwatch.org.
Accessed November 28, 2019.
9. Literature Review of Contaminants in Livestock and Poultry Manure and Implications for Water Quality.
Washington, DC: Environmental Protection Agency; 2013.
10. Graham JP, Leibler JH, Price LB, et al. The animal-human interface and infectious disease in industrial
food animal production: rethinking biosecurity and biocontainment. Public Health Rep. 2008;123:282–299.
11. Donham KJ, Wing S, Osterberg D, et al. Community health and socioeconomic issues surrounding
concentrated animal feeding operations. Environ Health Perspect. 2007;115:317–320.
12. Nicole W. CAFOs and environmental justice: the case of North Carolina. Environ Health Perspect.
2013;121:a182–a189.
13. Abara W, Wilson SM, Burwell K. Environmental justice and infectious disease: gaps, issues, and research
needs. Environ Justice. 2012;5:8–20.

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 34

14. Mirabelli MC, Wing S, Marshall SW, Wilcosky TC. Race, poverty, and potential exposure of middle-school
students to air emissions from confined swine feeding operations. Environ Health Perspect.
2006;114:591–596.
15. Mirabelli MC, Wing S, Marshall SW, Wilcosky TC. Asthma symptoms among adolescents who attend
public schools that are located near confined swine feeding operations. Pediatrics. 2006;118:e66–e75.
16. Union of Concerned Scientists. The hidden costs of CAFOs: smart choices for U.S. food production.
Available at: https://www.organicconsumers.org. Accessed November 28, 2019.
17. Tegtmeier EM, Duffy MD. External costs of agricultural production in the United States. Int J Agric Sustain.
2004;2:1–20.
18. Gerber PJ, Steinfeld H, Henderson B, et al. Tackling climate change through livestock: a global
assessment of emissions and mitigation opportunities. Available at: https://www.cabdirect.org. Accessed
November 28, 2019.
19. Tilman D, Clark M. Global diets link environmental sustainability and human health. Nature.
2014;515:518–522.
20. Environmental Protection Agency. Relation between nitrates in water wells and potential sources in the
Lower Yakima Valley, Washington State. Available at: https://cfpub.epa.gov. Accessed November 28, 2019.
21. Burkholder J, Libra B, Weyer P, et al. Impacts of waste from concentrated animal feeding operations on
water quality. Environ Health Perspect. 2007;115:308–312.
22. Centers for Disease Control and Prevention. Ground Water Awareness Week. Available at:
https://www.cdc.gov. Accessed November 28, 2019.
23. U.S. Census Bureau. U.S. and world population clock. Available at: https://www.census.gov. Accessed
November 28, 2019.
24. Environmental Protection Agency. Private drinking water wells. Available at: https://www.epa.gov.
Accessed November 28, 2019.
25. Intergovernmental Panel on Climate Change. Special report: global warming of 1.5 degrees Celsius.
Available at: https://www.ipcc.ch. Accessed November 28, 2019.
26. Oun A, Kumar A, Harrigan T, Angelakis A, Xagoraraki I. Effects of biosolids and manure application on
microbial water quality in rural areas in the US. Water. 2014;6:3701–3723.
27. Poulsen MN, Pollak J, Sills DL, et al. Residential proximity to high-density poultry operations associated
with campylobacteriosis and infectious diarrhea. Int J Hyg Environ Health. 2018;221:323–333.
28. U.S. Food and Drug Administration. 2017 summary report on antimicrobials sold or distributed for use in
food-producing animals. Available at: https://www.fda.gov. Accessed November 28, 2019.
29. Natural Resources Defense Council. Livestock antibiotic sales see big drop, but remain high. Available at:
https://www.nrdc.org. Accessed November 28, 2019.
30. O’Neill J. Antimicrobials in agriculture and the environment: reducing unnecessary use and waste.
Available at: https://amr-review.org. Accessed November 28, 2019.
31. Natural Resources Defense Council. Antibiotic consumption in U.S. pork, beef, and turkey industries vastly
outstrips comparable industries in Europe, and the U.S. chicken industry. Available at: https://www.nrdc.org.
Accessed November 28, 2019.
32. Expert Commission on Addressing the Contribution of Livestock to the Crisis in Antibiotic Resistance.
Combatting antibiotic resistance: a policy roadmap to reduce use of medically important antibiotics in livestock.
Available at: http://battlesuperbugs.com. Accessed November 28, 2019.
33. American Public Health Association. Toward a healthy sustainable food system. Available at:
https://www.apha.org. Accessed November 28, 2019.

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 35

34. American Public Health Association. Opposition to the use of hormone growth promoters in beef and dairy
cattle production. Available at: https://www.apha.org. Accessed November 28, 2019.
35. American Public Health Association. Advancing a ‘one health’ approach to promote health at the
human-animal-environment interface. Available at: https://www.apha.org. Accessed November 28, 2019.
36. Davis MF, Pisanic N, Rhodes SM, et al. Occurrence of Staphylococcus aureus in swine and swine
workplace environments on industrial and antibiotic-free hog operations in North Carolina, USA: a One Health
pilot study. Environ Res. 2018;163:88–96.
37. Wichmann F, Udikovic-Kolic N, Andrew S, Handelsman J. Diverse antibiotic resistance genes in dairy cow
manure. MBio. 2014;5:e01017.
38. Schulz J, Friese A, Klees S, et al. Longitudinal study of the contamination of air and of soil surfaces in the
vicinity of pig barns by livestock-associated methicillin-resistant Staphylococcus aureus. Appl Environ
Microbiol. 2012;78:5666–5671.
39. Graham JP, Price LB, Evans SL, Graczyk TK, Silbergeld EK. Antibiotic resistant enterococci and
staphylococci isolated from flies collected near confined poultry feeding operations. Sci Total Environ.
2009;407:2701–2710.
40. Ferguson DD, Smith TC, Hanson BM, Wardyn SE, Donham KJ. Detection of airborne methicillin-resistant
Staphylococcus aureus inside and downwind of a swine building, and in animal feed: potential occupational,
animal health, and environmental implications. J Agromedicine. 2016;21:149–153.
41. Casey JA, Kim BF, Larsen J, Price LB, Nachman KE. Industrial food animal production and community
health. Curr Environ Health Rep. 2015;2:259–271.
42. Hatcher SM, Rhodes SM, Stewart JR, et al. The prevalence of antibiotic-resistant Staphylococcus aureus
nasal carriage among industrial hog operation workers, community residents, and children living in their
households: North Carolina, USA. Environ Health Perspect. 2017;125:560–569.
43. Nadimpalli M, Stewart JR, Pierce E, et al. Livestock-associated, antibiotic-resistant Staphylococcus aureus
nasal carriage and recent skin and soft tissue infection among industrial hog operation workers. PLoS One.
2016;11:e0165713.
44. Casey JA, Curriero FC, Cosgrove SE, Nachman KE, Schwartz BS. High-density livestock operations, crop
field application of manure, and risk of community-associated methicillin-resistant Staphylococcus aureus
infection in Pennsylvania. JAMA Intern Med. 2013;173:1980.
45. Carrel M, Schweizer ML, Sarrazin MV, Smith TC, Perencevich EN. Residential proximity to large numbers
of swine in feeding operations is associated with increased risk of methicillin-resistant Staphylococcus aureus
colonization at time of hospital admission in rural Iowa veterans. Infect Control Hosp Epidemiol.
2014;35:190–192.
46. Aryee A, Price N. Antimicrobial stewardship—can we afford to do without it? Br J Clin Pharmacol.
2014;79:173–181.
47. Filice GA, Nyman JA, Lexau C, et al. Excess costs and utilization associated with methicillin resistance for
patients with Staphylococcus aureus infection. Infect Control Hosp Epidemiol. 2010;31:365–373.
48. Ward MH. Too much of a good thing? Nitrate from nitrogen fertilizers and cancer. Rev Environ Health.
2009;24:357–363.
49. Cambra-Lopez M, Aarnink AJA, Zhao Y, Calvet S, Torres AG. Airborne particulate matter from livestock
production systems: a review of an air pollution problem. Environ Pollut. 2010;158:1–17.
50. Schinasi L, Horton RA, Guidry VT, Wing S, Marshall SW, Morland KB. Air pollution, lung function, and
physical symptoms in communities near concentrated swine feeding operations. Epidemiology.
2011;22:208–215.

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 36

51. Heederik D, Sigsgaard T, Thorne PS, et al. Health effects of airborne exposures from concentrated animal
feeding operations. Environ Health Perspect. 2007;115:298–302.
52. Poulsen MN, Pollak J, Sills DL, et al. High-density poultry operations and community-acquired pneumonia
in Pennsylvania. Environ Epidemiol. 2018;2:e013.
53. Rasmussen S, Casey J, Bandeen-Roche K, et al. Proximity to industrial food animal production and
asthma exacerbations in Pennsylvania, 2005–2012. Int J Environ Res Public Health. 2017;14:362.
54. Wing S, Horton RA, Rose KM. Air pollution from industrial swine operations and blood pressure of
neighboring residents. Environ Health Perspect. 2013;121:92–96.
55. Guidry VT, Rhodes SM, Woods CG, Hall DJ, Rinsky JL. Connecting environmental justice and community
health effects of hog production in North Carolina. N C Med J. 2018;79:324–328.
56. Environmental Protection Agency. CERCLA and EPCRA reporting requirements for air releases of
hazardous substances from animal waste at farms. Available at: https://www.epa.gov. Accessed November 28,
2019.
57. American Public Health Association. Impact of preemptive laws on public health. Available at:
https://www.apha.org. Accessed November 28, 2019.
58. Environmental Protection Agency. Understanding the Safe Drinking Water Act. Available at:
https://www.epa.gov. Accessed November 28, 2019.
59. Centers for Disease Control and Prevention. Drinking water: private ground water wells. Available at:
https://www.cdc.gov. Accessed November 28, 2019.
60. Environmental Protection Agency. Summary of the Clean Water Act. Available at: https://www.epa.gov.
Accessed November 28, 2019.
61. General Assembly of North Carolina. House DRH30306-SB-6. Available at: http://goo.gl/6Eyc8. Accessed
November 28, 2019.
62. Iowa Legislature. SF 2008: moratorium — confinement feeding operations in which swine are kept.
Available at: https://www.legis.iowa.gov. Accessed November 28, 2019.
63. Thornton PK. Livestock production: recent trends, future prospects. Philos Trans R Soc B Biol Sci.
2010;365:2853–2867.
64. Godfray HCJ, Aveyard P, Garnett T, et al. Meat consumption, health, and the environment. Science.
2018;361:5324.
65. World Health Organization. WHO guidelines on use of medically important antimicrobials in food-producing
animals. Available at: https://www.who.int. Accessed November 28, 2019.

DRAFT CAFO Study Committee Report | SUBMITTED October 9th, 2020 to Land Conservation Committee for Approval | Page 37

Summary of Public Health Vulnerabilities in Crawford County
As this section shows, there are many public health issues associated with CAFOs, and the CAFO Study
Committee did not discuss, address, or research any of these issues.
As stated in the section of this report titled “Natural Resources in Crawford County,” our geography and
geology make our surface water and drinking water especially susceptible to contamination from CAFOs. This
section on public health shows that drinking water susceptibility and vulnerability is a public health issue that is
already affecting Crawford County.
Another health issue is the biosecurity risk that is inherent in any livestock operation, in terms of bacterial
contamination and viruses.
Antibiotic resistance, specifically with MRSA, has been a risk with workers and nearby residents. This brings in
a larger question of the public health concern regarding the appropriate use of antibiotics.
Air quality is also a public health concern for both workers and neighboring communities. The APHA article
included in this section states: “Workers in animal production can be exposed to airborne waste particles, drug
residues, heavy metals, potentially harmful pathogens, and antibiotic-resistant bacteria, many of which can be
transferred into neighboring communities by these workers [9,10].” Additionally, due to the unique topography
of Crawford County, the risk of airborne particles having the potential to pool in valleys, which can negatively
affect the health of residents in those areas is high. Wind rose models show direction, frequency, and intensity
of wind patterns.
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Reports presented to Marietta Town Board in 2019 by the
MARIETTA TOWNSHIP RURAL LAND CONSERVATION
WORKING GROUP
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KARST GEOLOGY SUMMARY
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DRIFTLESS FRACTURED JEWEL OF KARST GEOLOGY
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HEALTH SUMMARY
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SURFACE WATER REPORT SUMMARY
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EXISTING REGULATIONS
The CAFO Study Group heard numerous presentations on existing regulations affecting CAFOs by
representatives from DATCP, DNR, and NRCS. All available presentations are included in APPENDIX:
POWERPOINT PRESENTATIONS. All referenced standards are included in APPENDIX: EXISTING
STANDARDS.
Lisa Trumble and Jennifer Heaton-Amrhein from the Land and Water Resources Bureau of DATCP presented
in person on March 12, 2020. During their presentation, they discussed how livestock siting law works in
conjunction with existing standards to protect land and water resources through uniform local regulation. A
simplistic summary is that NR 151 is the statewide performance water quality standard, ATCP 51 describes
how to regulate livestock facilities through siting, NRCS 590 describes what is required in a nutrient
management plan, and NR 313 is the design and construction standard for waste storage facilities. Lisa
Trumble and Jennifer Heaton-Amrhein stated that more stringent local standards can be implemented if they
are adopted in ordinance, based on scientifically defensible findings of fact, or justified by public health and
safety. They gave examples of counties and townships that have adopted more stringent standards, but
cautioned that these examples have not been reviewed, approved, or denied by DATCP or the Livestock
Facility Siting Review Board.
NR 151 (January 2020) is a state-wide runoff pollution performance standard designed to achieve
water quality standards under NR 102 and NR 105 for surface water, and NR 140 for groundwater.
Targeted performance standards can be implemented under NR 151.004, if a specific waterbody or
area will not attain water quality or groundwater standards after substantial implementation of the
standard. A recent example of this is NR 151.075, Silurian bedrock performance standards that
became effective on July 1, 2018. The rule modification was developed to address land spreading of
manure on soils in sensitive areas of the state; areas with a depth to Silurian bedrock of 20 feet or less.
This was a result of groundwater studies that showed a high percentage of private wells contaminated
by fecal bacteria. Currently, a Technical Advisory Committee is preparing targeted performance
standards that reduce nitrate pollution in areas of the state with highly permeable soils susceptible to
groundwater contamination and achieve compliance with nitrate groundwater standards.
ATCP 51 (May 2020) is the state livestock facility siting standard outlining the provisions, standards,
and application and approval process. The purpose of the standard is to provide uniform regulation of
livestock facilities. The standard addresses livestock structures and location on the property, odor and
air emissions, nutrient management, waste storage facilities, and runoff management. During the
presentation on March 12, 2020 we were informed that there are 134 local siting ordinances in 53
counties of Wisconsin, 26 of which are county ordinances. Regulation of livestock operations can be
done by a zoning ordinance, a licensing ordinance, or by relying on laws other than livestock siting (NR
151 or NR 243 for CAFOs). Crawford County adopted a county livestock ordinance in August of 2006
that requires a permit for new or expanded livestock facilities that will have 500 or more animal units.
ATCP 50 outlines soil and water conservation on farms, the farmland preservation program and
required conservation standards compliance, cost-sharing grants requirements and rates, application
process and requirements for grants for counties and landowners, certification requirements for soil and
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water professionals, standards for adopting local regulations related to manure storage, shoreland
management, and livestock operation, and standards for various cost-shared practices.
NRCS 590 (December 2015) outlines the requirements of all nutrient management plans in Wisconsin.
The purpose of the standard is to budget, supply, and conserve nutrients for plant production as well as
minimize the risk of pollution of surface and groundwater resources.
Tyler Dix and Claire O’Connell from the Agricultural Runoff program of DNR presented via Zoom on June 24,
2020. During their presentation they gave an overview of the WPDES permitting program, the permit
requirements as well as the application process. Water quality protection permits regulate CAFO manure and
process wastewater, they do not address air quality, odor, noise or traffic. CAFOs are required to meet nutrient
management requirements in NRCS 590 and NR 243, and can have essentially no discharge of pollutants
from animal production areas to navigable waters.
NR 243 (March 2019) is a standard that outlines design standards, accepted management practices,
and establishes permit requirements for CAFOs. The standard addresses nutrient management,
manure stacking, waste storage facilities and transfer systems, operation and maintenance
requirements, and monitoring and inspection requirements.
Karyl Fritsche a District Conservationist at NRCS presented on July 28, 2020 on the Waste Storage Facility
(313) Practice Standard. The standard is updated every 5 years, the current standard was published in
October of 2017. In response to the question regarding site investigation, Karyl stated, even though waste
storage structures have failed in Wisconsin, “no waste storage structure in Wisconsin has failed because of
where it is sited.”
NRCS 313 (October 2017) applies to storage for wastes generated by agricultural production or
processing (manure, agricultural by-products, wastewater, manure processing derivatives, leachate,
and contaminated runoff) and determines where construction, operation, and maintenance will protect
the soil and water resources. The standard provides general criteria applicable to all waste storage
facilities, conditions for site assessment, conditions for determining separation from subsurface
saturation and bedrock, criteria for determining sensitive environmental settings, and design criteria for
storage facilities. The standard determines the design storage volume of waste storage facilities
including: the maximum operating level (MOL), the design volume that includes the MOL as well as
additional volume to store the 25-year, 24 hour precipitation on the surface of facility as well as the
runoff from the drainage area, and the total storage volume which specifies additional freeboard to
prevent overtopping.
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Summary of Regulatory Gaps & Vulnerabilities in Crawford County
There are issues with existing regulations that have not yet been addressed or studied by this committee.
Current regulations do not address air quality, odor, noise or traffic. Crawford County needs to look into options
for protecting neighbors from reduced air quality and increased odor, noise, and traffic around CAFOs.
Current regulations are meant to minimize the risk of pollution of surface and groundwater resources,” but
they do not prevent pollution and water contamination, and they do not protect residents from the financial and
health effects of when pollution and water contamination occur.
It is unclear to what extent existing regulations are implemented and enforced. Additional questions the study
group needs time to address:
●

What is the state’s capacity to implement and regulate existing rules?

●

What is the county’s capacity to keep up with existing regulatory responsibilities when state agencies
are unable to fully implement or regulate? This needs to be estimated for one CAFO as well as for
several CAFOs, as more are permitted in Crawford County.

Existing engineering specifications are based on data that is no longer accurate in the Driftless Region, due to
increased flooding events. This is an important area of study that the CAFO Study Committee did not explore.
Furthermore, the state regulations allow for local areas to specify ecologically sensitive areas. As shown in the
Natural Resources section of this report, Crawford County can make a strong and scientifically defensible
argument for ecological sensitivity. However, this has not been examined, researched, or discussed by the
CAFO Study Committee.
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AREAS OF FURTHER STUDY NEEDED
Groundwater Studies
Crawford County has very limited historical groundwater data, relying only on that data available on Well Water
Quality Viewer, a database that is housed by the Center for Watershed Science and Education through UWStevens Point. Crawford County is intending to participate in a project called the Driftless Area Water Study
(DAWS). This effort, in partnership with Richland and Vernon Counties, will greatly increase the amount of
available well-test results in the area. This project, which will be testing 100 Crawford County wells for nitrate
and bacteria, was meant to begin in the spring of 2020, but has unfortunately been pushed back until the fall
due to the COVID-19 pandemic. A second round of random testing will be conducted in spring of 2021. These
results will give a glimpse into the status of our groundwater. However, like any data set, additional years and
more testing will allow for the county to have more accurate data and be able to track changes over time.

Examining Community Concerns
Additionally, the 43 Crawford County residents and property owners who attended the Community Dialogue on
September 1st, 2020, raised questions and concerns around CAFOs in Crawford County. See APPENDIX:
COMMUNITY DIALOGUE REPORT for the summary of these questions and concerns. This report was
presented to the CAFO Study Committee on September 25th, 2020, and there has been no response to the
report by the CAFO Study Committee.
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POSSIBLE OPTIONS MOVING FORWARD
Rely on Current State and Local Regulations
Currently, the Land Conservation Planning and Zoning Department administers the county’s Livestock Facility
Siting Ordinance and the Animal Waste Storage Ordinance. Both of these ordinances work to ensure facilities
are constructed to state and federal standards and that manure and fertilizer are spread following an approved
Nutrient Management Plan. As state and federal standards are updated over time, the county would ensure
the ordinances incorporate the new standards.

Focus / Increase Conservation Outreach & Education
Outreach and the promotion of conservation continue to be a crucial tool in protecting our natural resources.
Organizing more field days and conservation themed events would not only increase awareness of the
importance of conservation, but could also benefit producers financially.

Updating Livestock Siting Ordinance
WI Statute § 281.16 and WI Administrative Code Chapter NR 151 outline agricultural performance standards
and prohibitions meant to limit non-point runoff from farming operations. NRCS 590 Nutrient Management
Practice Standard outlines specific restrictions, practices, or methods livestock operations must follow when
applying manure or fertilizer. WI Statute § 92.15(3)(a) allows a local government unit to enact more stringent
regulations than included in the 590 Practice Standard, but only if the local government unit gains approval
from the WI DNR or WI DATCP that such regulations are necessary to achieve the water quality standards
outlined in WI Statute § 281.15.

Ordinances Enacted with More Stringent Livestock Siting Standards
I.
Spreading Restrictions (Any ordinance referencing water protections will need to be
approved by DATCP or DNR)
a.

Prohibition on spreading of liquid manure in areas with known Karst formations
i.
Text: Bedrock within Crawford County generally consists
of __________________________ (Town of Eden example: light grey dolomite with
occasional horizontal fractures and occasional stylolites (part of the Niagara Escarpment).
Because animal waste can rapidly infiltrate into the groundwater table due to the
fractured limestone (karst) underlying a shallow top-soil, Crawford County will not allow
Livestock Siting operations or the spreading of liquid manure in these known areas.
1.
Suggestion: “Crawford County will not allow Livestock Siting operations
or spreading of liquid manure within (250 ft?) of known areas or identified karst
geologic features.”
ii.
Example: Town of Eden, Fond du Lac County
iii.
Findings:
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1.
See Karst Hydrogeology & Groundwater Susceptibility Findings Report
2.
NR 151 provides additional manure spreading restrictions for fifteen
Wisconsin counties (Brown, Calumet, Dodge, Door, Fond du Lac, Kenosha,
Kewaunee, Manitowoc, Milwaukee, Outagamie, Ozaukee, Racine, Sheboygan,
Walworth, Washington, and Waukesha) based on geology, bedrock, and
groundwater susceptibility. While not identical, the attached report and
aggregation of studies makes it clear that Crawford County is similarly sensitive
to groundwater contamination.
b.

Applicant must verify depth to bedrock on all spreading fields
i.
Text: Bedrock in Crawford County generally consists of
_____________________, however the geological maps dictating spreading restrictions
in Crawford County may not represent real depths to bedrock. Because animal waste can
rapidly infiltrate into the groundwater table due to fractured limestone underlying a
shallow top-soil, Crawford County will require an applicant to verify all new spreading
fields using DATCP approved depth to bedrock verification methods.
1.
“New spreading fields” means those fields that have not been verified
using DATCP approved methods prior to submission of the application.”
ii.
Example: This would be a novel requirement
iii.
Findings:
1.
See Karst Hydrogeology & Groundwater Susceptibility Findings Report
2.
Current maps of karst geology are out of date and based off of private-well
drilling reports
3.
Currently, additional land-spreading restrictions based on geology are
limited to visual inspections of spreading fields for apparent karst features.
4.
ATCP 51 requires that an application must be complete and credible, and
those factors can only be met by verifying the depth to bedrock.

c.

Applicant must provide signed land spreading contracts
i.
Text: New or expanding livestock facilities need an
approved 590 Nutrient Management Plan. If the livestock facility owner does not own
land sufficient to implement a 590 Nutrient Management Plan, the applicant must provide
signed land spreading contracts providing for spreading rights consistent with the 590
Nutrient Management Plan. Permits shall automatically terminate upon the expiration of
such contract(s) unless extensions or alternative contracts consistent with the 590
Nutrient Management Plan has been secured.
ii.
Example: Trempealeau County and Green County
iii.
Findings:
1.
ATCP 51 requires that an application must be complete and credible, those
factors can only be met if a political subdivision or reviewing body can ensure
adequate acreage for the approved manure capacity.
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d.

Animal Manure shall not be stored for more than one year
i.
Text: Animal manure shall not be stored for more than one
(1) year.
ii.
Example: Trempealeau County
iii.
Findings:
1.
Higher susceptibility of leaking, leaching, or spilling due to continued
presence of manure.

e.

Increased setbacks (karst formations, surface water, wells, etc.)
i.
Text: No manure shall be applied on any field closer than
the distances shown (in Table 1) of this ordinance without express written approval from
the County Conservationist (or County Board?) in their/its sole discretion.
1.
Sylvester passed 1000 ft. setback, York passed 500 ft which was based off
of a 90% confidence interval (consider which is best to apply, 500 is likely more
realistic to be upheld).
ii.
Example: Towns of Sylvester and York, Green County (among
others, but these have the most robust scientific review)
iii.
Findings:
1.
A recent study from out of Green County identified necessary setbacks
over similar topography based on numerous sources and clearly applicable
scientific studies.
a.
Crawford County may choose to adopt a lower, 90% confidence
based standard.

f.

Extend some winter setback restrictions to non-winter months
i.
Text: Mechanical application of manure is only permitted
to meet crop needs and is subject to the following limitations at all times during the year.
1.
No manure may be mechanically applied to land that is within 50 feet of
any channel that flows to an intermittent stream, lake, perennial stream, pond, or
sinkhole unless it is incorporated into the soil within 48 hours of application
2.
No manure may be mechanically applied to exposed bedrock or to land
that is within 100 feet of exposed bedrock. Manure that is mechanically applied to
land that is more than 100, but less than 300 feet from exposed bedrock and that
drains to exposed bedrock must be incorporated into the soil within 48 hours of
application.
3.
No manure may be mechanically applied to land within 100 feet of a
sinkhole. Manure that is mechanically applied to land that is more than 100, but
less than 300, feet of a sinkhole or that drains to a sinkhole must be incorporated
into the soil within 48 hours of application.
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4.
No manure may be mechanically applied to land within 100 feet of a well.
Manure that is mechanically applied to land that is more than 100, but less than
300, feet of a well and that drains to a well must be incorporated into the soil
within 48 hours of application.
5.
No manure may be mechanically applied to land that is within 300 feet of
and that drains to a drainage tile surface inlet, intermittent stream, perennial
stream, or pond unless it is incorporated into the soil within 48 hours of
application.
6.
No manure may be mechanically applied to land that is within 1,000 feet
of a lake and that drains to the lake unless it is incorporated into the soil within 48
hours of application.
ii.
Example: Manitowoc County
iii.
Findings: From Manitowoc County:
1.
Groundwater is highly susceptible to contamination due to prevalence of
karst features
2.
Groundwater in Manitowoc County did not meet groundwater quality
standards for nitrate plus nitrate (as N), total coliform and color;
3.
Existing implementation of 590 appears to be widespread but inadequate
to achieve groundwater quality standards; and
4.
Establishment of a 100-foot manure spreading prohibition around
sinkholes, wells and exposed bedrock is a reasonable and significant step towards
achieving compliance with groundwater standards.

II.


Application Measures
a.

Increased Application Fee and include annual review fee
i.
Text: The County may charge the applicant for the
reasonable out-of-pocket expenses the County incurs, including for engineering, legal and
other professional services, for review of the application.
1.
The County may charge the applicant for any additional meetings required
to review and process the application
ii.
Example: Marathon County; Town of Brigham, Iowa County
iii.
Findings
1.
DATCP proposed ATCP 51 rulemkaing packet that states the Department
does not have the authority to enforce the current fee cap.

b.

Performance Bonding Requirements
i.
Text: I would recommend adopting Ashland County’s in its
entirety if there is an appetite. It broadly addresses the concerns and specifies what the
bond would go towards.
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ii.
Example: Ashland County
iii.
Findings:
1.
2019 DATCP proposed ATCP 51 rulemkaing packet notes that the
Department does not have the authority to enforce the performance bond
prohibition.

III.


Odor Ordinances
a.

Mirror proposed LFS revised setbacks for odor.
i.
Text: Review attached Draft Final LFS Rule addressing
setbacks (Sections 38 and 39; and Appendix A, Worksheet 2, A - 7 through A-14).
ii.
Findings:
1.
DATCP findings on insufficiency of odor management in previous
rulemaking procedures to trigger public welfare justification.
iii.
Note:
1.
Not subject to preliminary DNR/DATCP review before passing.

Operations Ordinance
The County Board may approve a CAFO Operations Permit and attach conditions to protect public health
(including human and animal health), safety, and general welfare, prevent pollution and the creation of private
nuisances and public nuisances, and preserve the quality of life, environment, and existing small-scale livestock
and other agricultural operations of the County. To the extent not expressly or otherwise preempted by Wis.
Stat. s. 93.90, and Wis. Admin. Code Ch. ATCP 51 or any other provision of state or federal law, such
conditions may include, but are not limited to:
i.
Conditions relating to the operational characteristics of the proposed CAFO, to protect public health,
prevent point and non-point sources of air and water pollution, and prevent private nuisances and public
nuisances;
ii.
Conditions relating to the management of animal and other waste that may be generated as part of a
CAFO’s ongoing operations, to protect public health, prevent point and non-point sources of air and water
pollution, and prevent private nuisances and public nuisances;
iii.
Conditions relating to the population and depopulation of individual animal housing facilities, to protect
public health and prevent the spread of animal-borne and vector borne disease, to assure a safe level of
sanitation, and to assure human health hazard control or health protection for the community;
iv.
Conditions relating to biosecurity and the maintenance of animal health and welfare, to prevent the
spread of animal-borne and vector-borne disease, to protect public health, and provide for animal safety and
welfare;
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v.
Conditions relating to transportation of animals as part of a CAFO’s ongoing operations, to protect
public health, prevent pollution, and prevent private nuisances and public nuisances;
vi.
Conditions relating to protection of private and public drinking water and agricultural wells, and other
public water supplies, as part of a CAFO’s ongoing operations to protect public health, prevent pollution, and
prevent private nuisances and public nuisances
vii.
Conditions relating to air emissions and dust control as part of a CAFO’s ongoing operations, to protect
public health, prevent pollution, and prevent private nuisances and public nuisances;
viii. Conditions relating to protection of the private and public property rights and property values of affected
property owners, as part of a CAFO’s ongoing operations, to protect the general welfare of the County’s
residents and property owners, and to prevent private nuisances and public nuisances;
ix.
Conditions relating to permit compliance, enforcement, and monitoring, including establishment of fees
that may be assessed against the permittee to cover the costs of hiring, training, and maintaining County
personnel, or for contracting with private consultants, to conduct permit compliance, enforcement and
monitoring activities for the County;
x.
Any other conditions deemed reasonably necessary or appropriate by the County Board to effectively,
efficiently, and comprehensively regulate the operations of a CAFO, to protect public health (including human
and animal health), safety, and general welfare, prevent pollution and the creation of private nuisances and
public nuisances, and preserve the quality of life, environment, and existing small-scale livestock and other
agricultural operations of the County.”
Examples: Ashland County, Bayfield County, Burnett County

Updating Animal Waste Storage Ordinance
Any updates to this ordinance would affect any new or expanding livestock operation with manure storage of
longer than 30 days or of a volume greater than 7,000 cu. ft., regardless of whether or not they fall under the
Livestock Siting Ordinance.

Other Options Outside of Livestock Facility Siting Scheme
I.
a.
b.
c.

Waste Storage Capacity
Text: Operations shall construct liquid manure storage capacity of at least 12 months.
Example: Town of York.
Findings
i.
Changing climate, less suitability for winter spreading
along with a need for increased capacity due to more precipitation. Really depends on
what particular information Crawford County has.
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1.
Example: Over the last 50 years, Crawford County has seen significant
increases in average annual rainfall and those changes are projected to continue.
2.
Based on likely increased frequency and intensity of rainfall events, the
default 180 days of storage is inadequate to prevent discharges to surface water
and groundwater in the county.
3.
Additional storage is necessary to protect the water resources of the
county from discharges that would be otherwise exempt under Wisconsin’s
implementation of the federal Clean Water Act.
ii.
Many of the agricultural fields in Crawford County are sloped and
would be unsuitable for winter application given the likelihood of groundwater
contamination.
II.

Waste Storage Engineering
a.
Text: Requirement that all manure storage structures meet NRCS Conservation Standard
313.
b.
Example: Ashland County
c.
Findings
i.
See Karst Hydrogeology & Groundwater Susceptibility
Findings Report

III.

Aerial Spray/Irrigation Bans
a.
Text: See Kewaunee Ag Waste and Process Wastewater Irrigation Ordinance. Chapter
37
i.
Requires a permit for operation of irrigation manure
distribution system.
b.
Example: Kewaunee or Ashland Counties
c.
Findings:
i.
Finding that more stringent regulation is in the best
interests of Crawford County residents’ public health, safety, general welfare and
preserves public peace.





IV.
Crawford County could explore voluntary guidelines/suggested Best Management
Practices/Negotiated Agreements between CAFO operators and the county or local municipalities.
V.
passing.

Crawford County could draft model ordinances for local municipalities to consider

County Zoning
Towns and counties have the authority to regulate rural land use through zoning. In addition, cities and villages
can exercise extraterritorial zoning in areas surrounding their incorporated boundaries. Locally-established
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zoning districts specify what uses are allowed. Livestock facilities can be prohibited, or allowed as a permitted
or a conditional use. Conditional use permits (CUPs) must be issued in accordance with the Siting Law, and
cannot be used to exclude a proposed facility. To prohibit or limit the size of livestock farms within agriculturally
zoned districts, the Siting Law requires that a local ordinance include reasonable public health and safety
justifications backed by scientifically defensible findings of fact. Also, at least one other agriculturally-zoned
district must allow for livestock operations of any size. Zoning designations can change. For example if a dairy
is located on land that is re-zoned to a non-agricultural use, it becomes a non-conforming use and restrictions
on the ability to modernize or expand the farm can be imposed.

Promote Large-Scale Livestock Operations Oversight at the Township Level
Town Zoning
While enacting new county-wide zoning may be a very difficult and controversial option, a few of our townships
already have zoning and may be more willing to update their ordinance to help regulate/ site large livestock
facilities. This option would allow even further local control more in-tune with attitudes and opinions at the
township level.

Town Livestock-Siting Ordinances
Townships can adopt their own Livestock Siting Licensing Ordinance. There are currently 35 townships in
Wisconsin that administer their own Livestock Siting Licensing Ordinance. Again, these ordinances cannot be
more strict than the state Livestock Siting Law, unless the township gets approval from the state that more
restrictive regulations are necessary to meet current water quality standards.

County funding for groundwater and surface water studies
It would be very beneficial to increase the amount of in-county data we have available to better guide our
decision making. Aside from having a stronger data set, it would be nice to track changes in our water quality
over time. Many neighboring counties have well-testing programs in place for the county to cover some or all
of the homeowners’ costs of the well testing. A common approach is to focus on one or two townships each
year and to follow a cycle so that testing occurs in each township every 4-5 years or so. If Crawford County
were to cover the entire cost of sampling 100 wells each year, approximately $6,000 would need to be
budgeted each year.
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APPENDICES
APPENDIX: COMMUNITY DIALOGUE REPORT
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APPENDIX: MARIETTA TOWNSHIP RURAL LAND CONSERVATION WORKING
GROUP: HEALTH REPORT
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APPENDIX: SURFACE WATER REPORT
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APPENDIX: CRAWFORD STEWARDSHIP PROJECT WATER QUALITY
MONITORING REPORT
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APPENDIX: REGULATIONS AND PRESENTATIONS
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