
  

 

 



 

 

 



 

 

More Media Misinformation 
Stray Voltage Frustration Builds (Country Today  05/08/02) 
“The No. 1 health problem in the country right now.” 
 
Electricity’s Dirty Little Secret (La Crosse Tribune  02/06/00) 
“Common sense will tell you, if it happens to a 1200 pound cow, what’s it doing to a human being.” 
 
Amish Claim Earth Currents Affecting Dairy Cattle (Country Today  08/28/02) 
“The Amish members want the Supreme Court to understand that this case is not about managing utilities, but rather 
basic property rights.” 
 
Dirty Electricity Consequences (La Crosse Tribune  02/06/00) 
“Also called stray voltage or power quality, it’s a problem with many names and consequences.” 
 
Seven Farmers File Suits Alleging Electrical Pollution (Country Today  01/09/02) 
“The power quality problems present an unreasonable risk of  injury to person, livestock, and property…” 



Litigation Gets Everyone’s Attention 

 

 

 



 

 

 



 



 

 



 

                         

Milwaukee Journal Sentinel July 3, 1997 

  



 

Dawn of the Stray Voltage “Expert” 

 

 

 



 

 

 



 

 

 

 



The Truth Will Not Set You Free 

 

 

 



 

 

 



 

 

 



The PSCW Gets Involved 

 

   PSCW DOCKET 05-EI-106 

   

 Original Order         (1/18/89) 

 Amended Order       (8/10/89) 

 Supplemental Order (7/23/90) 

 

 PSCW DOCKET 05-EI-108 (6/22/95) 

 

 PSCW DOCKET 05-EI-115 (7/16/96) 

 

 

 

 



 

1987 Docket 05-EI-106 
• 08/31/87 - Technical Conference to define the issue and to establish a hearing schedule. 

• 08/13/87 to 11/11/87 - Public Hearings (afternoon & evening sessions) in 14 Wisconsin cities. 

• 11/18/87 – The PSCW issues a stray voltage questionnaire to all state electric utilities. 

• 03/07/88 – Pre-hearing Conference to establish format of upcoming technical hearing. 

• Intervener Compensation 

• 4/12-15/88 – Technical Hearings held.  

• 08/10/89 – Findings of Fact, Conclusion of Law and Amended Order 

 

 
 

1987 Docket 05-EI-106 

From this investigation the PSCW concluded: 

 Stray voltage is real and can lead to herd health and production problems. 

 Stray voltage is from both on- and off-farm sources. 

 Stray voltage can be detected and mitigated. 

 Mitigative action should be taken when levels of stray voltage (animal contact voltage) exceed 

0.5 volts (1 mA). 

 Repair and maintenance of the utility and farm wiring systems is a more effective solution to 

stray voltage than utility isolation. 

 The equipotential plane is an effective mitigation strategy. 

 Stray voltage may be produced when an animal comes into simultaneous contact with two 

surfaces where a voltage is present. 

 Open delta services may increase primary neutral current. 



 

1987 Docket 105-EI-06 

The PSCW ordered Wisconsin’s electric utilities to: 

 Create a uniform stray voltage tariff so that all Wisconsin dairy customers are treated equally.  

 Ensure that stray voltage testing procedures were consistent with PSCW guidelines. 

 Discontinue the use of isolators where the utility contribution to stray voltage did not exceed 0.5 

volts (1 mA).  

 Improve rural load balance. 

 Increase system grounding where appropriate. 

 Locate customer yard poles to minimize neutral voltage drop. 

 Discontinue use of split bolt connectors. 
 

 

Wisconsin’s Uniform Stray Voltage Tariff 

e)   Investor owned electric utilities will investigate for stray voltage when requested. 

f) Stray voltage is a 60 Hz steady state voltage between two points that can be simultaneously contacted. 

g)  Customer can request two free stray voltage investigations per year. 

h) If the utility’s stray voltage contribution is greater than 0.5 volts the utility must make it less than 0.5 

volts. 

i) If the customer agrees, the utility can reduce it’s contribution by making on-farm changes. 

j) The utility will not install an on-farm mitigation device where unsafe conditions exist. 

k) Where the utility’s contribution to stray voltage does not exceed 0.5 volts a customer can still obtain 

isolation through participation in a utility sponsored Customer Requested Isolation program.  

l) If a customer participating in a Customer Requested Isolation program chooses to end participation 

within the first year, all lease payments made will be refunded. 

m) Where the utility’s contribution to stray voltage exceeds 0.5 volts it may install a temporary isolator 

that must be removed in less than 90 days unless a waiver is obtained from the PSCW 

n) Customers that were temporarily isolated can keep the isolator through participation in a Customer 

Requested Isolation program. The installation fee will be waived. 

o) Utilities can limit their investigative response at locations participating in the Customer Requested 

Isolation program. 



p) Many farms were isolated prior to creation of this tariff. When these farms are investigated and the 

utility’s contribution is determined to be less than 0.5 volts, these customers become subject to all of 

the conditions set forth above. 

q) Utilities have 30 days from receipt of all required paperwork and the installation fee payment to install 

and test isolation.  

r) Utilities may not install, or permit the continued use of, an isolator(s) at locations where livestock are 

not and/or no longer will be housed. 

 

 

 



 

 

1995 Docket 05-EI-108 

From this investigation the PSCW concluded: 

 

 The DC currents, magnetic fields, and earth currents found on farms occur naturally and/or as a 

result of operating either the farm and/or utility electrical system. 

 Grounded electrical systems, on and off farm, provide for the safe operation of protective devices 

and are necessary for lightning protection.  

 There was insufficient evidence regarding whether or not a problem existed to call for the 

implementation of any specific electrical fix. 

 Additional field research regarding the electrical phenomena under investigation is needed. 

 The research needs to consider both the utility system and the farm wiring system as potential 

sources. 

 The research needs to consider non-electrical factors that may affect herd health and production. 

 To avoid the perception of bias and to place accountability where it belongs, research funds should 

be provided by the government through general revenue funding, or by all stakeholders; the IOU’s, 

REC’s, and the dairy industry. (Note: A subsequent attempt to solicit general revenue research 

funding failed.) 

 



 
 

 
 

1996 Docket 05-EI-115 

From this follow-up investigation the PSCW concluded:  

 A scientific consensus exists about the effects of stray voltage. 

 The present stray voltage policies and procedures of the regulated utilities are reasonable. 

 USDA Handbook 696 is a highly credible source of detailed stray voltage information. 

 The 0.5 volt “Level of Concern” established in Docket 106 is extremely conservative. 

 Stray voltage does not directly cause health problems in cows; rather, it is avoidance behavior that leads 

to problems. 

 Cows acclimate physiologically and behaviorally to current and voltage levels. 

 A system wide primary neutral-to-earth voltage standard is not necessary for stray voltage management. 

 Copperweld conductors are not necessarily bad; their effect on stray voltage can be reasonably evaluated 

in site-specific investigations. 

 Neutral isolation can hide the presence of stray voltage caused by on-farm conditions. 

 Isolation transformers and spark gap arresters are not recommended for stray voltage mitigation. 

 A 500 ohm resistor used to represent the cow in the measurement circuit is part of a conservative 

measurement process. 

 The conservative “Level of Concern” the PSCW has set effectively makes a special motor start (transient) 

“Level of Concern” unnecessary. 

 When the utility contribution does not exceed 0.5 volts and the customer requests unnecessary service 

(e.g. isolation), the customer is a special needs customer. 

 It is reasonable for the utilities to use on-farm mitigation techniques to address off-farm sources as long as 

they have the customers’ cooperation. 

 



 

1996 Docket 05-EI-115 

The PSCW ordered Wisconsin’s electric utilities to: 

 Based on a concept of equal responsibility, the “Level of Concern” is raised to 1.0 volts (2.0 

mA).  Regulated utilities would still be required to take mitigative action when their contribution 

to stray voltage exceeds 0.5 volts (1.0 mA). 

 A reasonable stray voltage investigation should include a 24 hour motor start transient test. 

 The utility should submit a report of its findings to its customers following a stray voltage 

investigation. 

 The utilities will provide Customer Requested Isolation.  If the utility contribution does not 

exceed 0.5 volts, however, the customer is required to pay for the service.  

 Regulated electric utilities are required to submit a revised uniform tariff, to be approved by the 

PSCW, which defines its stray voltage responsibilities as determined in this docket (i.e. Docket 

05-EI-115). 

 The utilities should not own on-farm mitigation devices which have been paid for by them. 

 

 

 



The Nonexistent Political Solution 

1987 Wisconsin Act 399  

 Authorized PSCW to Create Stray Voltage Rules 

 Provided Utility Funding for Creation of a Stray Voltage Analysis Team (SVAT) 

 Provided Utility Funded Research $$ 

 

 

2001 Assembly Bill 754 
• Create and Electric Pollution Board. 

•  Establish an Electric Pollution Fund. 

•  Fine utilities that fail to remedy problems that result in an objectionable flow of current. 

• Objectionable Current Definition: A steady state of current for 5 seconds or more over the grounding conductor of 

an electric utility. 

2003 ASSEMBLY BILL 529 

 “Objectionable flow of current” is defined as a steady state of load current for five seconds or more on a 

grounding conductor. 

 Objectionable flows of current are detrimental to public health, safety, and welfare. 

 Prohibits utilities from causing objectionable flows of current on the property of others (trespass). 

 If the utility fails to remedy the violation within 30 days the court must award treble the damages 

 The bill allows a person to bring a products liability action against any electric utility that causes an objectionable 

flow of current. 

 



 

 

 

 

 

 

 

 

 

 

  



 

Stray Voltage from Everything 

 

 

 

 

  



An Unfortunate Game Changer 

 

 

 



The Equipotential Plane 

 

  

 

 

 

 

 
 

 

  



Miscellaneous 

 

 
 

 



 

 

 
  



Milwaukee Journal Sentinel, Dec. 23, 1995 

 
 

1998 Minnesota Science Advisors 
After four (4) years and expenditures nearing $1,000,000 this team of ten (10) scientists concluded: 

  
 They had found no credible scientific evidence to verify the claim that currents in the earth or associated 

electrical parameters such as voltages, magnetic fields and electric fields, are causes of poor health and 

milk production in dairy herds. 

 

 At the present time there is no basis for altering the standards by which electric utilities distribute power 

onto or in the vicinity of dairy farms. 

 

 There are many well-documented, non-electrical factors (e.g. poor nutrition, poor cow comfort, hygiene, 

vaccinations, etc.) that cause dairy cow health and production problems. 

 

 

 



 

 
  



Electric Utilities and the “Do Nothing” Approach 
 

What Has Been Done To Manage The Issue of Stray Voltage? 

 Coordinated Utility Response 

 - WUA Stray Voltage and Electrical Exposure Committee 

 Education 

 - Pamphlets, Brochures, Flyers, Direct Mailings 

 - Stray Voltage Training Sessions 

 - Farm Shows 

 - Video 

 Utility Supported Electrical Code Changes 

 - Ground on Every Pole in Rural Areas 

 - Objectionable Current Defined 

 - Isolation Specifics 

 - On-Farm Equipotential Plane Requirement 

 - On-Farm 4 Wire Requirement 

 Utility Supported Legislation 

 - Electrician Licensing Requirement 

 - Universal Farm Wiring Inspection Requirement 

 - Daubert (Expert Witness Standard) 

 

UW Stray Voltage Investigator Training 

Developed by UW, PSCW & DATCP 

Funded in part by Wisconsin Utilities 

 

Introduction to Stray Voltage: Designed to give dairy producers and agricultural professionals a basic 

understanding of stray voltage sources and solutions and includes a demonstration of simple spot check 

measurements for stray voltage. 

 

Stray Voltage Testing: Designed to give the professional stray voltage investigator the tools required to 

collect the data for a complete stray voltage investigation. 

 

Advanced Stray Voltage Analysis: Designed to develop the analytical skills of the experienced stray 

voltage investigator. 

 

Since 1993 UW Extension has offered 52 classes (Beginning, Intermediate, & Advanced), resulting 

in the proper training of nearly 1400 individuals from numerous states and Canada. 

 

Farmstead Rewiring Education Course 

 All utility companies and electric cooperatives presently offer cost-sharing programs to reduce farmers 

out-of-pocket costs for the safe wiring of farms. 

 In order to participate in a utility program the electrician must attend the Farmstead Rewiring Course. 

 The course is sponsored by the Wisconsin Technical College System, the Department of Agriculture, 

Trade and Consumer Protection, the Public Service Commission of Wisconsin, the Wisconsin 

Department of Commerce, Electric Cooperatives and the Public Electric Utilities. 

 The course teaches farm wiring safety and efficiency with an emphasis on wiring dairy farms. 

 The course has two components, an eighteen hour beginning course, then after three years a three hour 

re-certification course.  

 

 More Than 1200 Wisconsin Electricians Have Participated 

  



What Has Been Done At We Energies To Manage The Issue of Stray Voltage? 

 
 Active Participation 

 - Midwest Rural Energy Council (MREC.org) 

 - Michigan Agricultural Electric Council 

 - Farm Bureau 

 - Dairy Business Association 

 - Professional Dairy Producers of Wisconsin 

 - Future Farmers of America (FFA) 

 - State Fair 

 - IEEE (Stray & Contact Voltage Working Group)  

 Agricultural Community Funding and/or Participation 

 - Farm Technology Days 

 - Dairy Expo 

 -WI School for Beginning Dairy and Livestock Farmers 

 - 4H 

 Provide Funding and/or Instructors 

 - UW Extension Stray Voltage Investigator Training 

 - Farmstead Rewiring Education Course 

 Agriculture Services Program Creation 

 

 

 

We Energies’ Agriculture Services Program 
 

 
 

 
 

 

 

 

 


