Donald Hillman, Ph.D., Professor Emeritus, Michigan State University
[image: image1.wmf]

750 Berkshire Lane


East Lansing, MI 48823


Tel: (517) 351-9561


FAX: (517) 351-1944

E-mail: donag1@aol.com
July 7, 2008

Ontario Energy Board

P.O. Box 2319

27th Floor

2300 Yonge Street

Toronto ON M4P 1E4 Canada

EB-2007-0709
Dear Members of the Ontario Energy Board:

As self-introduction I will simply say, I have worked with dairy farmers in Ontario since the 1960s, mostly on matters toward improving milk production per cow and yields per acre.  I was raised on a dairy farm west of Lake Huron in Sanilac County, Michigan, and I have spent the last 60 years of my life working with dairy farmers, 39 of those years as a dairy specialist investigating farm problems and conducting educational programs for farmers, the feed industry, and veterinarians. Post-retirement I have been a witness to some 110 cases of uncontrolled electricity on farms.  Since 1982, I have spent my retirement years studying effects of uncontrolled electricity on the health of cattle and humans. 
My personal experience on farms and the discovery that the utility’s ground wire running under our living room floor and bonded to water pipes was radiating a magnetic field into the living room and bedrooms affecting my heart and blood pressure encouraged me to conduct further studies. Lansing Board of Water and Light engineers measured the magnetic field and found 280-320 milliGauss (mG) near the ground wire. EMF was the same when the power was disconnected at the service entrance, proving that the EMF was from outside the home and brought in by the utility neutral wire. We found that it was causing my heart rate and blood pressure to increase while sitting on the sofa or in the reclining chair where I had been sleeping after the second heart surgery in 10 years.  Our grandchildren called it Grampa’s electric chair. Then, I studied the literature and found thirteen credible articles in science-based biomedical journals that confirmed effects of electricity on the heart and blood pressure (see Chick Report for references).
A local farmer, Mr. Chick, was concerned that nine new 46-kV lines that had been built in his barnyard-driveway were too close to his grain bin and workplace. The lines were in violation of the NESC 434b, etc. We measured the current and EMF and found it extended for 600 ft from the 46-kV conductors. The farmer developed arrhythmia of the heart and hypertension while working near the lines. Because his local doctors could not tell whether electric exposure near the lines could have caused his hypertension, he arranged an examination and EMF challenge in a toxicology laboratory at the Environmental Health Center, Dallas, Texas. The physician, Dr. William J. Rea, had conducted studies of electromagnetic sensitivity of people in 1991. Mr. Chick developed arrhythmia and high blood pressure when exposed to 0.72 Hz and 60-Hz electromagnetic fields while exposed to 2-4 mG EMF. Utility engineers had calculated 4.65-4.87 mG under the 46-kV lines essentially the same as our measurements, more than Mr. Chick received during the EMF challenge. The proof was a scientifically valid physical response to EMF under controlled laboratory conditions. Several of your citizens have contacted us about their sensitivity to EMF. Perhaps someone on your Board has investigated their claims or conducted such experiments?
There was no perception of electric shock during exposure to electromagnetic fields. Electro-magnetic fields are unseen, unheard, colorless, odorless and imperceptible; thus cattle and people can be affected without knowing. Aneshansley and Czarniecki (1990) measured complex impedances of cows between 10 and 100,000 Hz and reported that “currents delivered at frequencies of about 1000 Hz were well above perception levels at 60 Hz but caused no behavioral response” (ASAE Presentation Paper 90-3509). Current on neutral-to-ground wires often exceeds 1000 Hz.
I had recently responded to a call for help on Mr. Clark’s farm near Mt. Pleasant, MI, where cows were disturbed in the milking parlor from current on the stall dividers ranging from 0.2-0.8 Amperes (200-800 milliAmps). The utility had said the voltage was less than 10 Volts (V) on their neutral-to-ground wire, so there could not be a problem and there was nothing to be fixed. Mr. Clark called me because his neighbor, Mr. Pasch, had a similar problem and had required Consumers Energy Co. of Michigan to remove their transformer pole from near the milking parlor and to install a Neutral Isolation Transformer to clean up the electricity and stop the utility’s transient and harmonic currents from disturbing their cattle.
Currents appearing on the utility wire that are not 60 Hz are called “noise” and were found to be the cause of the problem.  [Incidentally, Mr. Pasch’s younger brother who had been doing the milking, died of lung cancer in 2006. You will see him with cows dancing and milking machines falling off in the DVD included with this commentary.] You may want to ask the people in the Department of Occupational Health, at McGill University, if they know of other cases of lung cancer in Canada related to pulsed electric and magnetic fields on power lines. Or see: “Association between Exposure to Pulsed Electromagnetic Fields and Cancer in Electric Utility Workers, in Quebec, Canada, and France” American Journal of Epidemiology, Vol. 140, No. 9 (1994). 
I have a copy of your Staff Discussion Paper – Farm Stray Voltage: Issues and Regulatory Options, May 2008.  I know the difficulty you face with such a complex issue, particularly one that has not been part of formal school training for reasons that I do not comprehend. However, the first essential step toward achieving wisdom is to be sure that the knowledge at your disposal is from reliable information and conclusions based on the data are valid.

I have reviewed the ‘Literature Review and Synthesis of Research Findings on the Impact of Stray Voltage on Farm Operations, prepared by Douglas J. Reinemann, Ph.D., for the Ontario Energy Board, dated March 31, 2008. 

First, I congratulate Dr. Reinemann for organizing much useful information about stray voltage. Then, I will call to your attention some observations that may not have been too obvious in the information that your have been provided or were not included in the Reinemann “Review and Synthesis,” hereafter referred to as Reinemann. The important issues that need some clarification are as follows:
1.
A definition of stray voltage [by “stray voltage experts”] is given on page 2, Footnote 1, and page 52-53 in Reinemann. Also, referenced at page 2 and elsewhere in your Staff Discussion Paper. 
(    You will note that the definition limits stray voltage concerns of the utilities to 60 Hz, steady state, 1 mA or more (1 mA from Utility source and 1 mA from on-farm source).
· Steady state is defined as “voltage after all transients have decayed.” Rural (and urban) power lines are loaded with transients and harmonics which deliver an enormous amount of current on the neutral-to-ground. It appears that the experts have concocted a definition that ignores a major source of current by the utilities, according to their definition.
· Frequencies other than 60 Hz are electric and magnetic fields caused by flaws in the electrical system often recorded as 180 Hz or 3rd harmonics, 300 Hz or 5th harmonics, and 420 Hz or 7th harmonics, and as triplen harmonics which are odd- numbered multiples of the 3rd harmonic, i.e., 3rd, 9th, 15th, etc. resulting from nonlinear loads (electronic devices) on single phase lines combined into the single neutral wire of a three-phase line and distributed to all customers.
· Please note (Reinemann, p. 25, under “Other Notable Conclusions were:”) “… A National Institute of Environmental Health and Safety committee concluded that there is a possible not a probable association between the presence of 60 Hz magnetic fields of 2-3 milliGauss or higher and childhood leukemia. In the 19-farm field study described in this report, the average AC magnetic fields measured inside the barns was 0.5 milliGauss.
· One needs to ask: “Was the meter used in your study capable of measuring other than 60-Hz EMF? A utility engineer could only get 2-3 mG on his meter above the bunk beds near the wall where the watt-meter was located on the outside wall of our daughter’s home, while my TriField meter was measuring 35 mG. Then he explained that his meter would only measure 60-Hz EMF.

· One needs to ask, “Why are you quoting a NIEH conclusion made 20 years ago? A 2006 Study in Japan revealed that children (<15 years age) who had 4 mG or more EMF in their bedrooms had 4.7 times more leukemia than children whose bedrooms had less than 1 mG (0.1 µTesla) (Kabuto et al., 2006, Int. J Cancer 119:643-650. Wiley-Liss, Inc (2006).
· The Japanese study confirmed a dozen previous reports, including a “Back to Denver” study showing that children were 4.3 times more likely to have leukemia who had lived in homes with higher levels of 180 Hz current and 3rd, 5th, and 7th harmonics than children in homes with lower levels of harmonics; the 88 samples were split at the median Amperes (Kaune et al., 2002).
· World Health Organization (WHO) urged its member nations to take measures against emissions of ultra low-frequency electromagnetic waves such as those from power lines, citing a possible link between the emissions and childhood leukemia, according to Japan Today and Associated Press, June 18, 2007.
The dairy farmers that I know, would like to know about all sources of current that their cattle, hired labor, and family members are exposed to, without preconceived and perhaps ill-conceived, restrictions imposed by regulations that are prone to produce misleading answers.
Mitigation procedures, in your Staff Discussion Paper. Section 7.7.3, Isolation Transformers, discusses isolation transformers but NOT Shielded Neutral Isolation Transformers, and is generally negative of any recommendations for mitigation of Electric and Magnetic Fields. The reason for the omission appears in footnote 103, page 54.
I reported on the successful cause and effect relationship demonstrated on farms in Michigan and Virginia (USA) to the 12th International Conference on Production Diseases in Farm Animals, Michigan State University, College of Veterinary Medicine, East Lansing, Michigan (USA). The presentation is available on DVD, and in Shocking News, July 2004, 750 Berkshire Lane, East Lansing, MI 48823.
2.    Voltage is not the proper term to describe the electrical phenomena called “Tingle voltage” or “stray voltage.”  Engineers and animal scientists agree that current (Amperes) or the flow of electrons, “energy,” is the cause of impaired animal behavior, health, and production.
· Voltage is the usual measurement, and current is calculated from voltage using Ohms Law: I (Amperes) = E (Volts) / R (Resistance). “E” stands for electromotive force. If you are moving a locomotive you need a lot of force. If you are moving an electron from outside a cell to inside a cell, little force is needed. Thus a lot of electrons can flow through tissue with low voltage.
· The problem arises because “utility stray-voltage experts” insist that 500 Ohms is the proper resistance of a cow as indicated in your Staff Paper, page 2, Footnote 2, and a 500-Ohm resistor should always be used in the test circuit for determining if stray voltage is present between two contact points such as between a stall-divider and the floor.
· But what is the current if cow resistance is only 216 Ohms?  Or if the average for 6 cows was only 255 Ohms (or 261 Ohms, upon repeat testing) as published by Lefcourt and Akers, J. Dairy Science 65: 2125-2127 (1982).  Only the “Abstract” is in the reference list provided by Dr. Reinemann.
· Lefcourt and Akers wanted to expose the USDA cows to 5 milliAmperes (mA) of current.  So, they determined the resistance of each cow first and then applied the voltage necessary to force 5 mA of current through each cow. The required volts then were Ohms Law E = IR; so  0.005 A (5 mA) × 216 Ohms = 1.08 volts for the lowest resistance cow; and the averages required 1.275-1.305 volts to force 5 mA current through their bodies from muzzle to feet.
· Milk Production decreased 11-17% of the cows exposed to intermittent current (On for 5 sec of every  30 sec during milking compared to continuous current On for 20 minutes, starting 10 minutes before milking in the above experiment.
· Lefcourt and Akers stated in the Introduction to their experiment “Response thresholds to electrical shock are highly correlated with resulting body currents and only less so to the actual voltage applied” (p. 1). The point to remember is that cows with one-half the resistance required only one-half the voltage to get the same amount of damage as assumed by using a 500 Ohm resister. This is not my view, it is the authors’ view. The milk production results are listed in Table 2 of the Reinemann Review and Synthesis. 
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The oscilloscope ammeter clamped over the milking parlor stall-divider recorded 0.4 Amperes associated with a peak-to-peak Distorted 2.54 Volt Waveform when the Utility Power was disconnected on the Clark dairy farm. The utility neutral from OFF-Farm provided the only source of electricity which was evident on the milking parlor stalls and causing cows to dance.
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3.    Resistance of cows to electric and magnetic fields (EMF) is about the same as air according to outstanding authorities: Dr. Clayton R. Paul, author of the textbook, Introduction to Electromagnetic Compatibility (2006), for which he was awarded IEEE’s highest honor, twice; and Dr. J. P. Reilly, author of Applied Bioelectricity: from Electrical Stimulation to Electropathology (1998). Reilly may not know much about cows, but he has collected a lot of information about electropathology.
· EMFs are common as transients and 180-Hz harmonic currents on 60-Hz power supplies. The resistance of air is commonly quoted as 377 Ohms but also is variable depending on its moisture and pollution with various chemical and dust particles.
· Cows and other livestock may be even less resistant than air as demonstrated by Lefcourt and Akers, above.
· Milk production/cow/day decreased as the number and frequency of 3rd, 5th, and 7th  (i.e., 180-Hz, 300-Hz, and 420-Hz) harmonics increased in dairy herds in Wisconsin, Michigan, and Minnesota as in Paper No. 03-505, at the Canadian Society for Engineering in Agricultural, Food, and Biological Science, International Meeting, in Montreal (2003), and Paper No. 033116 at the American Society of Agricultural Engineers, Las Vegas, NV (2003). Available in electronic form: ASAE, 2950 Niles Rd, St. Joseph, MI 49085-9659. 
· Leukemia in children was significantly related to the level of 180-Hz current and 3rd, 5th, and 7th harmonics in the living area of victims’ homes in Denver, Colorado (Kaune et al., 2002).
· The level of magnetic field in the living room was related to voltage on the bathtub and on the ground wire attached to plumbing in another Colorado study by Kavits et al., Bioelectromagnetics, 2005.
· The adrenal hormone, Cortisol, in blood increased and heart rate and blood pressure of cows increased when cows were exposed to 4 and 8 mA current in trials conducted at Cornell University, Ithaca, New York (Gorewit et al., Stray Voltage Conference, ASAE (1984).

· Oxytocin, the pituitary hormone responsible for milk let-down, was delayed when cows were charged with 4-8 mA electricity in the Cornell experiment.

4.    Electrical Immunological Response Thresholds for cows appear to be less than 1 mA --
· Exposure of cows to 1 mA contact current, front to rear feet, for two weeks resulted in significant changes in Cortisol content of blood, changes in immunoglobulin IgA, increased interleukin-1, and decreased interleukin-2 as reported by Reinemann, Sheffield, et al., Final Report to the Minnesota Public Utilities Commission (1999); and by Reinemman in Proceedings of the Conference, Stray Voltage and Dairy Farms. The paper is listed among Dr. Reinemann’s references.  Interleukins are chemical messengers that determine how lymphocytes are to perform during stress.
· Dr. Reinemann down-played the importance of these effects on immunological processes because the statistical probability that they were not due to random chance was 90% and did not quite muster the 95% likelihood not due to chance, an arbitrary decision of  investigators.  In the Casinos of Toronto or Windsor, 90% chance of winning might be good odds. The courts would generally say “the preponderance of evidence,” meaning greater than 50% chance.
· Results of a second experiment titled “Impact of Low AC Current on Immune Function of Dairy Cattle” by Lewis G. Sheffield at University of Wisconsin were submitted for publication in the Journal of Dairy Science.  The article was withdrawn before being published. A copy of the article retrieved from the University is attached although graphics were missing from our copy. You will note that the electrical devices that provided current were programmed to deliver a waveform essentially equal to that found on commercial farms (Phase I report) at a level of 1 mA (0.5 mA/side). Current was applied for three weeks, etc. We do not know the frequency or other characteristics of this current. However, in the previous trial 60-Hz current was stated. You will note from the Results and Discussion of Interleukins:  “There was a tendency for IL1a and IL1b mRNA to increase slightly (P < 0.10), but it did not reach significance at P < 0.05). However, IL2 was significantly decreased (P < 0.05), as was IL10 mRNA. In addition, mRNA for the constant region of IgA heavy chain and the IgA secretory piece were decreased. These results reflect previous studies of serum interleukin and IgA levels, in which a marginal increase in serum IL1 was noted and a decrease in IL2 and IgA. In the previous study, a valid assay for serum IL10 was not available, but the present study suggests that serum L10 levels may decrease in response to current exposure.
· An obvious unanswered question is: What happens if the cows are exposed for three years or a lifetime as commonly occurs on farms? And because the immune system is so important in the control of diseases such as mastitis, post-calving infections of the uterus, pneumonia, foot infections causing lameness, staphylococcus aureus, an environmental infection of the udder with no known cure and internal tumors/cancer in some herds.
5.    The Electropathic Stress Syndrome – Electricity and electromagnetic fields are sensed by peripheral nerves reporting to the central nervous system (CNS), the brain and spinal cord. The CNS processes such information and notifies the pituitary and pineal glands at the base of the brain which activate the autonomic nervous system (ANS) that balances and counter-balances essentially all functions of the body to achieve homeostasis.
· The adrenal glands, thyroids, gonads, lymphatic/immune system, blood electrolytes, and urinary flow are regulated by interactions between pituitary hormones and the target glands or organs.
· A high incidence of post-calving “downer cows” that do not respond to conventional diagnosis and treatment protocols is common in herds that are plagued with Electropathic stress. We have observed 25-30% incidence of displaced abomasums occurring throughout the lactation period in herds with chronic excessive exposure to uncontrolled electricity.
· The Cortisol Connection appears to be the key to electropathic stress. Physiologists are well aware of the numerous internal reactions to chronic increases of Cortisol, including gastro-intestinal contractions, development of  ulcers, shifts in blood lymphocyte numbers and function, depression of maturation of blood cell formation in bone marrow leading to leukemia, etc., etc. (all are explained in the textbook, Physiology, Berne et al., Mosby 1998, and are summarized in Shocking News #8, 2005, Exposure to Electric and Magnetic Fields (EMF) Linked to Neuro-Endocrine Stress Syndrome: Increased Cardiovascular Disease, Diabetes, & Cancer).
· Electropathic stress is a neuroendocrine response similar to other stressors such as pain, heat, cold, sound, fear, and rage (Selye et al., U. Montreal, 1951). The pineal gland produces serotonin, a neurotransmitter that affects receptor cells in the brain and elsewhere, and melatonin, a hormone and strong antioxidant that removes nephritic oxidation residues and performs many other functions. Exposure of cows to EM from overhead wires resulted in a decrease of meltonin in blood of cows compared to unexposed cows. There is much to be learned.
· Please be aware that that there are great differences in the sensitivity of animals and humans to electrical interference, just as there are differences in sensitivity to heat and cold. What appears to be alright in a laboratory setting may not be alright in someone’s home or barn. Similar differences are in the quality of electricity delivered by the utilities in homes, schools, and workplaces as noted above.
· Synergistic effects (two antagonists have more effect than either one alone) are possible and likely with electrical exposure one of the variables in health responses. For example people with impaired hearts have lower tolerance thresholds for ventricular fibrillation than people with normal heart function (Reilly, 1998). 
6.    A Final Admonition:  Be sure to understand the reliability and the validity of testaments that are placed before you. You are a “Blue Ribbon Committee” which means your pronouncements will be relied upon by the millions of people who depend on Ontario Hydro or other electrical and electronic suppliers in Canada. In that regard, I would ignore cow sensitivity trials referring to a flick of the ear, twitch of the nose, or blink of the eye if they were not associated with some physiological change, such as milk production or blood constituents, as being useless for determining behavioral effects because they have little-to-no scientific or economic value. 

· I call to your attention the article, “Cow Sensitivity to Electricity during Milking” by D. J. Aneshansley, R. C. Gorewit, and L. R. Price, published in the Journal of Dairy Science 75:3733-2741 (1992). Voltages were applied through copper wires in the teat cups. For 1st lactation heifers voltages were 0, 2, 4, and 8 Volts. For multiparous cows Voltages were 0, 4, 8, and 16 V. Details of the experimental protocol are not important here, but the accuracy of reporting the results is important.  I believe the article is listed in Dr. Reinemann’s Table 2, page 35 as 5.0, Aneshansley, 1992, Copper electrodes in teat cups ... etc, Behavioral Responses, NC in MY, composition or SCC; Reduced milking time.  In the original article page 2737, right column, last word begins: “Milk fat was lower when currents were applied to first lactation cows and significantly lower for multiple lactation cows.”
· I simply point out that Low Milk Fat is often a problem in dairy herds. While most ruminant nutritionists would say low milk fat is caused by a lack of buffering because of low fiber and high level of concentrate in the diet, if true at Cornell, it was another flaw in design or conduct of the electrical experiment.
· Three other electrical experiments have resulted in lower fat test of milk from cows receiving current than from cows not receiving current.
1.  Low milk fat tests were evident in the article “Effects of Voltages on Cows over a Complete Lactation. 1. Milk Yield and Composition” by R. C. Gorewit, D. J. Aneshansley, and L. R. Price, J. Dairy Science 75:2719-2725 (1992). In the article, (p. 2723, Table 2. Average percentage of milk fat in weekly milk samples), you will note that an error occurs in calculation of average fat tests for the 2 V group. The weekly values are 3.7, 3.8, and 3.7%; thus an average of 4.0 as listed in Table for 2 V is impossible and the correct value for the data given is 3.73%. Now the values for 0, 1, 2, and 4 V are 3.8, 3.7, 3.73, and 3.7%. All voltage groups had lower milk fat test than the 0-V controls 
2.  Cows exposed to 2.5 Volts had lower fat % (P = 0.10) and Protein % in milk and longer milking time (P < 0.03) as in Table 11 of the report in the New Liskeard experiment.
3.  Cows exposed to induced 60-Hz, 10-kV/m electric field and 30-µT magnetic field, comparable to overhead lines produced 16% less fat in milk, 14% less fat-corrected milk, and 5% less whole milk than when not exposed during 28-day experiments at McGill University (Burchard et al., Bioelectromagnetics 24:557-562).
The authors apparently thought Low Fat Milk is an important economic consideration of stray voltage or they might have ignored it.
In Dr. Reinemann’s Review and Synthesis, the Complete Lactation Reports of R.C. Gorewit, D. J. Aneshansley, and L.R. Price are listed as authoritative stray voltage research. Dr. Gorewit was invited to present his findings at dairy meetings and he was a regular witness for electrical utilities throughout the United States.
Then the Gorewit climate changed. Dr. Michael Behr, a Forensic Economist from Northfield Minnesota, was a witness in a case in which Gorewit had testified. Behr asked to see the data supporting Gorewit’s claims that there were no significant differences in milk production or animal health when cows were subjected to 0, 1, 2, and 4 Volts.

A Judge in an Indiana Court issued an order “to Compel” Gorewit to produce the data upon which he (Gorewit) was making his claims before the Court. Gorewit claimed the data were no longer available for various reasons. He was immediately withdrawn as witness for Consumers Energy Company (then Consumers Power) of Michigan. The data were not produced before the case was settled. In a later case in a Michigan Court, Gorewit again was “Compelled” to produce the disputed data; and he produced most of it.

Dr. Behr conducted an extensive analysis of the available data and described the results as neither reliable nor valid and wrote his conclusion in a book (manuscript format) called “Stray Voltage Research Fraud” and sent it to all Presidents and Directors of federally funded Experiment Stations, Land Grant Colleges, in the Midwest and northeastern states of the USA.  Dr. Gorewit sued Dr. Behr for defamation of character in The State of Indiana, Kosciusko Superior Court Cause No. 43D01-9812-CP-733. After seven years lingering in the Court without producing the missing data, Dr. Gorewit “Dismissed with Prejudice” his suit against Dr. Behr, April 22, 2005, saying that he was not doing much consulting any more and the issue was less important. A full transcript of the Affidavit of Dr. Behr and related articles concerning integrity of research in the above matter is available. It should be required reading for all witnesses, attorneys, and Barristers.

Dr. Behr’s analysis of the Gorewit data accounted for every cow that was listed as having been on the experiment.  Behr drew the following observations:

1. “Essentially complete daily milk weights have been supplied for about 13 months of the 18-month experimental period: This was far short of the complete data requested.”

2. Most notably Dr. Gorewit has not produced the Dairy Herd Improvement records which provide information on the individual cows in the experiment.

3. It was not until 2002 that Dr. Gorewit identified the 40 cows from the Cornell herd that were actually in the experiment reported in 1992.

4. Dr. Gorewit maintains that the sample size of the research was 40 cows. Yet, Dr. Erdreich, Gorewit’s expert defendant, shows that she uses a sample size of 10. The sample size of 40 was too small to produce adequate statistical power, because of the large variation within groups; thus, statistical significance was even less probable with 10 cows. 

5. The fact remained that the sample size was too small to permit any probable statistical significance given the large variation within groups.  Dr. Gorewit may have relied on the name of Cornell University to dissuade challenge of his research.

6. Income Tax reports revealed Dr. Gorewit received $1,148,935 for consulting, mostly from public utilities, during the period 1990-1998, while holding a position as full professor at Cornell University. The highest consulting income was $446,814 in 1995.

7. A total of 141 cows apparently passed through the electrical experiment termed “complete lactations” whereas the protocol was limited to 10 cows per group or total 40 cows. 

8. The published article (J. Dairy Science, 1992) admits that cows that became ill, impaired, or had mastitis were removed from the experiment and another cow was put in her place.

9. Cows that did not conceive within 50 days were treated with hormones to force ovulation and then bred. This practice, of course, removed all possible variation in reproduction that may have been caused by electricity.

10. Because there were not enough fresh cows available to fill all 4 pens at the same time, other cows from the herd were brought in to fill pens with 10 cows each.

11. Then, water consumption was measured for each pen. The data were meaningless for comparing effect of electricity on water consumption because cows drink water in proportion to their dry matter intake, which depends on the amount of milk produced daily, and body size. Non-experimental cows in the pen simply distorted the data and rendered it useless for determining effects of electricity.

12. Some cows avoided the electrically charged metal grates in the stall where cows were expected to stand to drink and were observed reaching over the fence to drink, according to barn notes recorded by attendants.

13. Cows were frequently observed in the wrong pens, thus milk weight was erroneously recorded for various treatments on some days.

14. Lactation averages reported in the published articles (J. Dairy Sci., 1992) did not correspond to production data by designated groups and were manipulated to favor the utilities, according to Behr’s analysis in his book, Stray Voltage Research Fraud, 1997.
I believe a copy of Dr. Behr’s study of stray voltage research is available by contacting him at Northfield, Minnesota, Telephone: (507) 663-7124.

Unfortunately, the Gorewit article, based on unreliable data and invalid conclusions, was published in a journal with world-wide distribution. How does one undue a false profession that has implications for the health and economic welfare, not only of cattle, but also for the people working with the cattle and living in the presence of hazardous current in North America? 
You may want to download the recent authoritative assessments of EMF at www.bioinitiative.org, and bibliographical lists regularly updated on Internet  http://www.powerwatch.org.uk/science/studies.asp and a service of the (U.S.) National Library of Medicine www.pubmed.gov  You will find the abstracts in Pub/Med quite reliable. I doubt that they are witnesses for power companies. Most of our reports are available at www.electricalpollution.com 
A copy of our Chick Farm Report (2007) is enclosed.  It contains some 180 references pertinent to your assignment. 
(   I acknowledge that I may have mischaracterized current passing through the ammeter (Figure 3 and perhaps elsewhere in the report). In all cases current measured with the ammeter clamped over the lead wire to the oscilloscope should be considered “exposure to the body surface” since we do not know how much of the current flowing through the ammeter immersed in a magnetic field was flowing through the body.
(   However, voltages measured from one point on the body to another, or body-to-earth (ground-rod) are correct representations.
I will answer any questions you may wish to ask regarding the report.  A policy of “Prudent Avoidance” to minimize health risk as recommended by others seems to be in order.
Please be sure that the reviews and synthesis of information you depend upon for truth and accuracy are dependable and not biased by political and financial vested interests. I presume you have a medical physician or physiologist experienced in electrical responses on your staff. As you may know, few doctors or veterinarians have studied the published literature.
Best wishes for a successful and meaningful outcome of your deliberations.

Your neighbor,

Donald Hillman
Donald Hillman
P.S. The Chick Report follows.

Chart 3.  Dairy Farm, Mt. Pleasant, MI, Ampere Frequency Spectrum. Fundamental frequency is 462 Hz in the Datablock; current associated with RMS (root mean square current) 1152 mA (milliAmperes); peak-to-peak current 1800 mA; and DC (direct current) 1137 mA.  Frequencies appear to be multiples of the fundamental 462 Hz, the 7th harmonic.  4/28/07. 











� SEQ CHAPTER \h \r 1�Chart 2.  Clark Dairy Farm, Input B: 0.8 Ampere (A), 800 milliAmperes (mA) AC current from Ammeter Probe clamped over stall divider pipe in the milking parlor.  Input A: 0.4 mV (mode). Oscilloscope lead attached to utility neutral-to-ground wire at transformer pole.  Radio frequency signal was 24 microseconds duration, equal to 41.66 kHz (41,666 cycles per second).  The high-frequency signals were not 60 cycles/second (60 Hz) claimed by the Utility.  Restless, kicking behavior of cows interfered with milking and milk let-down, 4/28/07 (DH).





Chart 1. � SEQ CHAPTER \h \r 1�Voltage and current waveforms from the utility neutral-to-ground wire with Power Off on a Michigan dairy farm. Peak-peak 2.54-Volt waveform is notched and flattened as typical residue from AC-DC converter nonlinear loads on the utility line from an off-farm source.
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