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Concentrated Animal Feeding Operation 
(CAFO)
• Livestock farm with 

1,000 animal units or 
more



CAFOs in Jefferson County

• 5 Dairy operations: Katzman Farms, Kutz Dairy, Pond Hill Dairy, Rosy Lane 
Holsteins, Tag Lane Dairy Farm

• 3 Chicken (egg) operations: Cold Spring Egg Farm, Daybreak Foods, Dean’s 
Eggs

• 1 Beef operation: Back Road Beef

• All have DNR permits and County permits

• DNR permits include more restrictive standards than non-CAFO farms must 
follow

• Statewide Overview: https://datcpgis.wi.gov/maps/?viewer=ls

https://datcpgis.wi.gov/maps/?viewer=ls


Department of Natural 
Resources (DNR)

• DNR permit process
• LWCD – attends public hearings
• DNR farm inspections – LWCD 

often attends & explains County 
requirements for any proposed 
plans (increasing animal numbers, 
animal waste storage, etc.)



Nutrient Management Plans

• Annual Plan - 2 Standards
• All farms:  NRCS 590 Standard 

• Farms ≥ 1,000 AUs:  NRCS 590 + NR 243 (additional restrictions)

• Basic Elements of All Plans
• Conservation plan including crop rotation and tillage

• Soil tests – plans are phosphorus-based

• UW recommendations on nutrient additions (manure, legume nitrogen, 
organic byproducts, commercial fertilizer) 

• Numerous restrictions related to distance from water and wells, frozen & 
snow-covered ground, sensitive soils (based on permeability, depth to 
bedrock and ground water table)



Livestock Facility Siting – County Process

• Adopted state law (Ch. 93, ATCP 51) in 2006

• CH 93, ATCP 51 regulations are implemented through County Zoning 
Ordinance (Conditional Use Permit)

• Criteria: farms proposing to expand to ≥ 150 AU

• Note: other counties have a 500 AU threshold

• Farms at 150-999 AU
• 13 farms have Zoning Conditional Use Permits, pre-date ATCP 51, & will go through 

Siting if they propose changes (some currently don’t have animals)
• 15 farms with Zoning Conditional Use Permit via ATCP 51 process

• Farms ≥ 1,000 AU
• 9 farms all have Zoning Conditional Use Permit via ATCP 51 process



Livestock Facility Siting – LWCD Process
• Farms submit the following for review by LWCD:

• Application & permit fee
• Maps
• Plans:  Employee Training Plan, Environmental Incident Response Plan, 

Nutrient Management Plan, Construction Plans
• Worksheets: Animal Units, Odor Management, Waste & Nutrient 

Management, Waste Storage Facilities, Runoff Management
• Supplemental information and supporting documents

• Farms must follow state laws & standards – many of which work to 
protect surface and groundwater

• When materials are final – LWCD forwards them to Zoning 
Department & Committee

• LWCD participates in Zoning meetings & public hearings



Livestock Facility Siting – Zoning Ordinance 
Process

• Livestock Siting is implemented through County Zoning Ordinance 
and Conditional Use Permits

• Conditional Use Permit Process
• Application is made with Zoning Department

• LWCD reviews application, worksheets, plans, and all supplemental 
information and reports that all materials are final

• Planning and Zoning Committee reviews LWCD recommendation and 
determines the application to be complete

• Applicant attends Town meetings and Town recommends approval to 
Planning and Zoning Committee



Livestock Facility Siting – Zoning 
Ordinance Process
• Planning and Zoning Committee holds public hearing

• Notice of hearing is sent to adjoining and neighboring landowners

• P/Z Committee holds decision meeting and takes action on the 
application

• Notice of approval/denial is provided to DATCP

• P/Z Department will monitor and follow up with farm as needed



Livestock Facility Siting – Amendments

• Farms already have a permit and are proposing to change any item 
covered by the rule

• No increase in animal numbers

• Farm submits livestock siting materials that have changed

• LWCD communicates to Zoning Department & Committee when 
materials are final

• LWCD participates in Zoning Meeting

• P/Z Committee reviews amendment and takes action on amendment
• Public hearing is not required for an amendment, however, Committee action 

is required





Manure Complaints

• Potential issues include spills, spreading, manure stack placement

• Citizens contact DNR, LWCD or Zoning

• LWCD visits site(s)

• LWCD – coordinates with DNR if it is a CAFO or if water is impacted

• If there is a violation of standards/laws with a CAFO
• DNR communicates with farm about necessary actions

• If there is a violation of standards/laws with a non-CAFO
• Depending on situation: LWCD, Zoning, or DNR communicates with farm 

about necessary actions



Water Quality
• Surface Water Quality

• DNR, volunteers, and County (for specific projects) collect water quality data 
that is entered into state-wide database

• Data is collected to determine baseline conditions and trends

• Data is not collected to specifically identify sources of pollutants – IF anomaly 
is found, it can be investigated

• Groundwater Quality
• Health Department well testing provided for pregnant mothers & newborns

• Landowners can get their well tested for a variety of parameters via 
labs (Madison, Stevens Point)

• County staff – doing research on designing a groundwater quality study 
funded through ARPA money; implementation expected 2023-2024



Air Quality Regulations

• Air pollutants are regulated at the Federal level through the Clean Air Act
• Animal feeding operations (AFO) are not exempt

• Federal regulations are incorporated into State regulations
• Chs. NR 400, 403, 405, 406, 407, 408, 410, 415, 419-425, 429, 431, 438, 445, 455

• Odors regulated under NR 429 and ATCP 51

• AFOs are not exempt

• Wis. Stat. 285.28
• Hazardous air contaminants associated with agricultural waste may not be regulated

• Exemption does not apply to federal standards or regulations

• Information received from DNR Daybreak Air Quality Memo



Air Quality – Summary of DNR Question and 
Answer
• Q 15-17 – Air Permitting

• CAFOs are required to receive permits if they meet the Federal Standards for 
permitting
• Agricultural Waste is exempt from regulation

• Equipment associated with CAFO may trigger need for permit (manure 
digesters, generators, manure drying/conversion to fertilizer, etc.)

• Q 18-21, 25-27, 31 – Jefferson County Air Quality
• County is an attainment area and is improving based on DNR Annual Trends 

Report

• Air Monitor installed near Jefferson Elementary School on Laatsch Lane
• Monitors may cost $20,000 - $120,000 to install and $20,000 - $30,000 annually to 

maintain to meet federal monitoring requirements

• DNR does not have funding to partner or install additional monitors



Air Quality – Summary of DNR Question 
and Answer
• Q 33 – Purple Air Sensor

• Purple Air Sensor - can be used with a correction factor or monitor local 
air quality
• Sensors are not designed to be used for regulatory purposes

• Clean Air Act has requirements for monitors used for regulator purposes

• Q 22, 24 – County Regulations
• DNR is not aware of other County's regulating air quality

• State and Federal regulations do not preclude County from pursuing 
regulations following NR 403
• Regulations must be approved by DNR and meet all requirements of NR 403.03



Legal Authority
General Rule – Local governments have limited authority to impose requirements on 
CAFOs per Wis. Stat. §93.90(3)(a).
Case Law & Administrative Code

• Adams v. Wis. Livestock Facilities Siting Review Bd., 2012 WI 85 ¶ 50, and Clean Wisconsin, Inc. v. 
Wisconsin Dep't of Nat. Res., 2021 WI 71, 398 Wis. 2d 386, 961 N.W.2d 346

• The legislature expressly withdrew, with limited exceptions, the power of political subdivisions to 
enforce livestock facility siting standards, to disapprove livestock facility siting permits, and to 
condition the grant of a livestock facility siting permit on any requirement other than the state 
standards.

• DNR has the statutory authority to regulate and impose conditions on CAFOs

What Authority Does the County Have?
• Regulate roads such as setting weight limits for vehicles travelling on roads and enacting 

ordinances penalizing individuals or organizations from leaving manure on the road.
• May enact more stringent local standards which must be based on reasonable and scientifically 

defensible findings of fact, adopted by the local jurisdiction, which clearly show that the standard is 
necessary to protect public health or safety

• Zoning ordinances/regulations - CAFOs can only be located in the proper zoning district (A1)
• Right to Farm limits county's authority to regulate certain violations.

























































































July 20th, 2022 
 
To the Jefferson County Board,  Board of Health, Executive Committee, Land 
& Water Conservation Committee, Planning & Zoning Committee and the Solid Waste Committee: 
 
 
As a resident of the town of Palmyra, I am very concerned with the number of CAFOS that are 
being allowed in Jefferson County. I realize that the state took away local control of these, but we 
need to do something to protect our land, water and other natural resources out here in Jefferson 
County against their negative impact on all of us .  
 
We all witnessed firsthand this spring and summer the hazards of CAFOS with the avian flu hitting 
the Cold Spring Egg farm. Anytime you have this many animals concentrated in one area you're 
bound to have troubles. 
 
We all need to eat, but we must have safety measures in place and follow them to prevent 
anything like this happening again! To my knowledge there's no safety plan in place with the Egg 
Farm, and while the federal agencies took over the operation of removing and composting the 
chickens, I believe they didn't even follow their own protocol for a situation like this. 
 
I live about two miles from the site they used to compost all the chickens and depending on which 
way the wind is coming from, there are many times I've had to close my windows and can't even 
be outside to enjoy my own property because of the awful stench!! For those of you who don't 
believe CAFOS pose a problem,  I'm sure any of the residents who live closer to the site would 
welcome you to come live in their shoes for a day or two to see the detrimental impact this 
situation has had on their lives and livelihood. 
 
I understand people don't want higher prices at the grocery store, but while the price of eggs at 
the store may be $3.00 a dozen, we are paying a much higher price in the end for the cleanup of 
this mess. 
 
 
Respectfully submitted, 
 
Leslie Ott 
N1942 County Road E 
Palmyra, WI 53156 
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 Various Periodic Nuisances 

◼ Odors 

◼ Noise

◼ Dust 

 Enjoyment/use of neighboring properties

 Changing rural character

Aesthetic Challenges of CAFOs
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Manure hauling and spreading can 
cause
◼ Public road traffic & damage
◼ Nutrient management issues
◼ Groundwater & recreational waters impacts

The amount of land available for 
manure spreading is a major limiting 
factor for operation size

Concentrated Animal Manure
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 Manure application can cause pathogens 
or chemicals within the manure to become 
airborne and be transported to 
neighboring yards 

 The risk of developing symptoms depends 
on

◼ (1) the presence of harmful constituents in the 
manure 

◼ (2) the concentration of the manure in the 
bioaerosols, and 

◼ (3) the frequency and duration of exposure

Potential Human Health Concerns
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 Chemical and microbial composition

◼ Varies with livestock source

◼ Key microbes in manure management  
operations:  Campylobacter spp., E.coli, non-
typhoid Salmonella, Cryptosporidium, Giardia

 Storage, handling, and processing affect 
manure characteristics

 Dominant hazardous air pollutants are 
hydrogen sulfide and ammonia

◼ Many minor chemicals contribute to odor

Characteristics of Livestock Manure
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 Hydrogen Sulfide (H2S)

 Methane

 Nitrogen Heterocycles

 Mercaptans

◼ eg.- Methyl-, Ethyl-, 

Propyl-

 Volatile Fatty Acids, Alcohols, 

Indoles, Aldehydes, & 

Ketones

 Organic acids

◼ eg.- Proprionic, Butyric, 

Isovaleric, Isobutyric

 Metabolites 

◼ eg.- Hormones, 
Pharmaceuticals, 
Supplements

Chemicals Found in Manure
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 Ammonia (NH3)

 Amines (NH2-R)

◼ R = Methyl-, Ethyl-, 

Dimethyl-

 Nitrate (NO3)

 Nitrous oxide (N2O)

 Phosphates (-PO4)

 Carbon dioxide (CO2)

 Phenolics

 Sulfides (R-S-R)

◼ R = Dimethyl-, 

Diethyl-
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Propyl-
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Hydrogen sulfide (H2S)

 H2S cause of lethal accidents in confined spaces containing 
wastewater

 Stagnant, anaerobic sewage may contain 6000 ppm H2S

◼ Max solubility in water 4000 ppm

 When wastewater is agitated, H2S may increase production 
and erupt from solution with pressure to fill confined space 



Mechanism of H2S Toxicity

-Casarett & Doull’s Toxicology

-Irwin and Kirchner  Am Fam Physician. 2001 Oct 15;64(8):1379-1387. 

-elrinajoubert-huebner.online

• Extremely fast central 

nervous system and 

respiratory depression

• Halts breathing center of 

the brain



H2S Toxicity Progression

 Acute, very high concentrations
◼ Actual conc. in accidents usually unknown
◼ >600-1000 ppm ?: Lung paralysis, collapse, death

 Acute, high concentrations  >500 ppm, <1 hr
◼ CNS depression, loss of consciousness
◼ Recovery; neurological problems may persist

 Acute, lower concentrations
◼ 2 ppm: asthmatics affected
◼ 150 ppm: olfactory paralysis

 Chronic exposure
◼ 0.0002 ppm typical background level
◼ 0.3  ppm offensive odor, headache
◼ 3-5 ppm  very offensive
◼ 0.001-0.008 ppb  odor threshold (AI

HA 1989)

ATSDR Tox Profile http://www.atsdr.cdc.gov/toxprofiles/phs114.html

http://www.atsdr.cdc.gov/toxprofiles/phs114.html


Community H2S Monitoring
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Figure 2.  Hydrogen sulfide concentration in air 1950 feet 

downwind of the AV Roth Feeder Pig farm versus date and time, 

measured over two monitoring intervals.  A: First monitoring 

period = May 26-June 9 2009; B: Second monitoring period = June 

18-July 1, 2009.  ppb: parts per billion. 



 Ammonia

◼ Strong respiratory irritant that can cause 
chemical irritation to the respiratory tract, 
skin, and eyes

◼ People who are hyper reactive to other 
respiratory irritants or are asthmatic are more 
susceptible to respiratory effects of ammonia

Ammonia (NH3) Health Effects
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 Manure contaminated surface water may 
travel and mix with groundwater that your 
well uses or enter the well itself

 All private residential wells tested once a 
year or more for bacteria (total coliform 
and E. Coli)

◼ Test more often if well is at risk of 
contamination from manure runoff

Manure Contamination of 

Residential Wells

13



 Short-term health risk = illness causing 
bacteria (E. coli) and other organisms 
(Cryptosporidium, Giardia, viruses) can be 
in the water

 flu-like illnesses, leading to diarrhea, 
nausea, vomiting, cramps, or fever 

 Young children, the elderly, and people 
with weakened immune systems are more 
likely to be impacted than others

Health Effects of Microbes in Wells

14



 Do not drink the water

 Take a confirmation sample

 If confirmed, disinfect your well

 Take care when cooking and washing 
dishes

 Monitor your well

Actions to take if your well has 

bacteria

15



 Concern for newborns (blue baby 
syndrome) or methemoglobinemia

◼ Test drinking water annually or if pregnant

◼ If nitrate > 10 mg/L, use alternate source, or 
install a water treatment system

 Retest to confirm treatment system is effective

 Nutrient management plan should 
consider aquifer susceptibility

Nitrates in well water
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 Consists of fecal matter, feed material, 
skin cells, and products of microbial 
degradation of feces and urine along with 
soil particulate

 Bioaerosols, which consist of particles of 
biological origin that are suspended in the 
air, are a major component 

 Endotoxin, from gram-negative bacteria, 
is also a component

Particulate Matter

17



 PM2.5 – increased exposure over time can 
cause premature mortality, exacerbation 
of asthma and other chronic respiratory 
conditions, and adverse cardiovascular 
outcomes

 Organic dust toxic syndrome (ODTS) in 
agricultural workers causes flu-like 
symptoms

Particulate Matter Health Effects

18



 Asthmatics can be sensitized to allergens in grain 
dust, dust mites, animal dander, pollen, and 
others

 EPA PM NAAQs (24-hour averages)

◼ PM2.5 = 0.035 mg/m3

◼ PM10 = 0.150 mg/m3

Particulate Matter Health Effects
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Groundwater

Surface water

Proper distance 

from houses and 

well heads
Proper distance from 

surface water

Windblown deposition 

(distance undefined)

Soil infiltration zone

Distance to karst

Thiboldeaux 2015

Irrigated wastewater

Understanding fate and transport is 

key to risk assessment

//upload.wikimedia.org/wikipedia/commons/0/08/Map_marker_icon_%E2%80%93_Nicolas_Mollet_%E2%80%93_Borehole_%E2%80%93_Nature_%E2%80%93_simple.png
//upload.wikimedia.org/wikipedia/commons/2/24/House.svg
//upload.wikimedia.org/wikipedia/commons/d/d2/Farm-Fresh_breeze.png


 Nutrient Management Plans

◼ Amount of manure spread

◼ Timing

 Setbacks from inhabited dwellings

 Pre-treatment of materials to reduce 
microbial pathogen and chemical load

 Spray droplets greater than 200µm 
diameter 

 Operational weather considerations

 Reduction of nuisance odor and hazardous 
air pollutant emissions

Best Management Practices (BMPs)
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 Review of local nuisance ordinances

 Mechanism for tracking and responding to  
public health complaints

◼ Odor log

◼ Particulate and chemical monitoring

◼ Availability of water testing resources

◼ Manure spill response plans

Public Health Considerations

22



 CAFOs are regulated under many statues 
by various agencies

 CAFOs may pose environmental and 
human health challenges if mismanaged

◼ Occupational health considerations

◼ Community effects

 BMPs have been shown to reduce human 
health and nuisance issues

In Summary
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curtis.hedman@wi.gov

(608) 266-6677

Contact Information
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