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NOTE: This booklet is intended as an in-
troduction to electro-magnetic fields, 
(“EMF’s”; “electric fields”; “magnetic 
fields”) and returning/neutral ground/earth 
currents (“stray voltage”). 
 
 
 
 This is directed towards professionals 
and laymen who are unfamiliar with this 
subject. 
 
 This subject consists of highly technical 
and specialized fields.  Often doctorates and 
professors of electrical engineering do not 
understand electricity’s biological effects on 
people or animals, and vice versa:  The bio-
logists and physicians do not understand 
what the electric fields and magnetic fields 
do in the human body, or how to detect or 
measure it.  This is probably one reason why 
it has taken so long for the countries of the 
world to begin to understand these problems 
and, more importantly, to act upon solving 
these problems. 
 
 On March 4th 2001, Great Britain’s 
government officially acknowledged the 
connection between high volt transmission 
lines and childhood leukemia’s. 
 
 In today’s society the general public is 
physically interfacing with the potential 
health problems linked to this technology.  
The way we use electricity has changed.  By 
changing AC electricity to DC electricity for 
our computers, CNC equipment and energy 
efficient lighting we have created 
harmonics.  The amount of electricity con-
sumed has geometrically grown.  What once 
seemed to pose no problems now must be 
understood and dealt with by the general 
public and their governmental represen-
tatives, to insure public safety. 
 

 Technical terminology from the electri-
cal engineering sciences and the biological 
sciences have usually been converted into 
laymen’s terms for a cleaner basic under-
standing. 
 
 Very complex scientific concepts have 
also been generalized for easier understand-
ing.  It would take the years of learning in-
vested into a doctorate degree to truly under-
stand each scientific field discussed here – 
and yet these concepts must be understood 
by everyone today. 
 
 Information included is researched and 
referenced at the end of this booklet. 
 
 The subject of EMF’s and electric cur-
rents’ effects have been studied and re-
searched for over 60 years, since the 1940’s.  
If the amount of research and information 
were boxed and stacked, it would easily fill 
an entire fleet of semi-trailers. 
 
 Therefore, the information contained in 
this booklet and also the research references 
at the end represents only a very minute 
amount of the total information and re-
search assembled on this subject. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
© 2001 

C.U.R.E. 
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www.strayvoltage.org 
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1. Electromagnetic Fields (EMF’s) 
(a) electric fields 
(b) magnetic fields 

2. Neutral/returning ground/earth currents 
(“stray-voltage”) 

3. Harmonics, Transients 
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Line directly underneath 
(d) peak levels found 
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3. General Effects upon Cells 
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i) Research studies in this field 
ii) Univ. of Chicago – Electrical 
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5. Melatonin 

(a) What is Melatonin? 
(b) Melatonin’s function in the body 
(c) Lack of Melatonin causes … 
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EMF’s and Neutral Returning Ground/Earth 
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F. How to Limit Total Exposure 
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FACT SHEET – ELECTRICAL POLLUTION 
 

A. WHERE IS ELECTRICAL POLLUTION? 
 

Electrical Pollution occurs in cities, in sub-
urbs, in the country and in small towns.  The 
more electricity, the greater the chance for elect-
rical pollution. 

_______________ 
 

B. HISTORY of ELECTRICAL POLLUTION 
 

Scientists and researchers have been aware of 
electrical pollution since the 1940’s.  The solu-
tions to fix these problems with electrical pol-
lution have existed for many years.  The tech-
nology to fix electrical pollution already 
exists. 
 

The general population first became aware of 
electrical pollution in the 1970’s.  Farmers first 
noticed that many cows in their herds got sick on 
the same days that they and their families got 
sick.  The farmers checked their water, changed 
the cow’s food according to nutritionists, and 
called their veterinarians.  They finally found 
electrical pollution when they called out 
electricians.  The cows had been “the canary 
in the coal mine,” warning mankind of this 
potential threat to their health. 

_______________ 
 
C. TYPES OF ELECTRICAL POLLUTION 
 

1. Electromagnetic Fields (EMF’s) 
(a) electric fields; “radiates” off from elect-

ricity 
(b) magnetic fields; “radiates” off from 

electricity 
2. neutral/returning ground/earth currents; 

is electricity returning through and across 
the earth and through and across the floors, 
walls, etc. of homes, schools, offices, fac-
tories, etc. instead of returning on the elect-
ric wires. 

 

 
 
 
 
  
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

These neutral/returning ground/earth currents have 
also been called “Stray Voltage.”   “Stray voltage” 
is an unscientific term used by the Michigan, Minne-
sota and Wisconsin Public Service Commissions, the 
Agricultural Departments of the University of Wis-
consin and Cornell University, Wisconsin Depart-
ment of Agriculture (DATCP), their SVAT Team, 
their Rural Energy Management Council, the Wis-
consin Federation of Electrical Co-ops, Governor 
Tommy Thompson and Governor McCallum, the 
electric companies and the electric companies’ wit-
nesses.  The term “stray voltage” has not appeared in 
college or electrical engineering textbooks, nor in 
National Electrical Codes. 
 

The Wisconsin Public Service Commission, in their 
definition of “stray voltage,” states that it only ap-
plies to animals; and not to humans. 6   However, 
electric company witness, Dr. T. Dan Bracken,7 the 
USDA Agriculture Handbook 696 8, and the Minne-
sota Public Utilities Commission 1998 Study 9 all 
state that electric current will flow through a human 
or an animal contacting “stray voltage.”  Because of 
the confusion over this term, neutral/returning 
ground/earth currents is a better, more scientific term

The National Electric Safety Code (NESC) 
Section 92.D, states that objectionable currents 
are not allowed to remain on the ground wires or
the earth.  1 

½ to ¾ of all electricity that is used – returns 
across the earth, across private property and 
through the people on it.  2, 3, 4 

Our homes, our schools, our yards, our fields, our playgrounds, our 
offices, barns, and factories could all be a part of the return circuit 
for electricity – and – so could our bodies.  (see fig. 1 on next page) 
Most of the time the current cannot be felt.  5 
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3. The electric fields, magnetic fields, and neutral/ 
returning ground/earth currents occur at frequen-
cies or “Hertz”.  These frequencies range from 
50-60 Hertz (electricity) all the way up into the 
radiofrequencies (RF) called harmonics (mul-
tiples of the 60 Hertz) and transients (power 
surges). 

_______________ 
 

D. MEASURING ELECTRICAL POLLUTION 
 

The above types of electrical pollution comes in dif-
ferent strengths of exposure. 
1. ELECTRIC FIELDS 

Electric fields are measured in Volts per meter 
(V/m).  This is the electric fields’ intensity or 
strength. 
(a) Allowable exposure levels at the edge of 

the Right-of-Way (ROW) for transmission 
lines: 
(1) Montana Board of Natural Resources – 

1000 V/meter 10 
(2) New York Public Service Commission 

– 1600 V/meter 10 
(3) Wisconsin  ? 

(b) The Arrowhead to Weston 345,000 Volt 
Transmission Line at the edge of the Right-
of-Way – 2400 V/meter 11 

(c) The Arrowhead to Weston 345,000 Volt 
Transmission Line directly under the line – 
5800-8300 V/meter 12 

(d) “Near high voltage transmission lines, the 
peak AC (electric) fields can reach 10,000 
V/m or higher with typical levels near 2000-
6000 Volts/meter.” 13 

(e) The following pictures show how electric 
fields go through people.  The bottom pic-
ture is for a 1 kV/m electric field or 1000 
V/m.  The Arrowhead to Weston line is 2½ 
times stronger, at the edge of the ROW. 
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2. MAGNETIC FIELDS 
Magnetic Fields are measured in milli-
Gauss (mG) or microTeslas (µT).  (10 mG 
= 1µT) 
(a) Leading scientific researchers have 

linked exposure levels of 2-4 mG to 
childhood leukemias and cancers; 
(Schüz 2001 14; Ahlbom 2000 15; 
Wertheimer 1979 16; Tomenius 1986 17; 
Savitz 1990 18; Peters 1991 19; Bowman 
1991 20; Lin 1991 21; Feychting and Ahl-
bom 1992 22 and 1993 23). 

(b) “Electrical transmission and distribution 
facilities (lines) that are close to a barn 
could contribute to AC magnetic fields 
at 10 mG levels which are comparable 
to residential and occupational settings.” 
24 

 
 
 
 
 
 

(c) Allowable exposure levels at the edge 
of the Right-of-Way (ROW) for trans-
mission lines: 
(1) Tennessee City Commission of 

Brentwood 25 – 4 mG at edge of 
transmission ROW 

(2) California – City of Irvine – 
exposure for general population 25 – 
4 mG per every 24 hours. 

 
 

 
 
 
 
 

(d) Electrical workers average a maximum 
exposure of 60 mG. 26 

(e) “Many studies show that the magnetic 
field intensity can be many hundreds or 
even several thousand milligauss be-
neath transmission lines.” 28 
 

 
 

… in other words: 
10 mG levels are commonly found in barns, 
homes, offices and factories, when 2-4 mG 
levels are linked to leukemias and cancers. 

Note: (Picture below) Arrowhead to Weston
345,000 Volt transmission line at edge of ROW
which is 75 feet from center = 68 mG 26 
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(f) Magnetic fields also induce or create 
electric currents inside the body. (see 
picture below) 29, 30 

Fig. 7; Fig. 8; p.1-20; 4-43; Electrical and Biological 
Effects of Transmission Lines: A Review; J.M. Lee, 
Ph.D.; Bonneville Power Administration; 1996. 

(g) What does the United States, other countries 
and major organizations say about electric 
fields and magnetic fields (EMF’s – electro-
magnetic fields)? 
(1) The U.S. National Institute of En-

vironmental Health has classified 
electromagnetic fields as a Class 2-B 
Carcinogen. 31  EMF’s are in the same 
category as carbon-tetra-chloride, 
atrazine, chloroform, and lead. 32 

(2) On March 4, 2001, Great Britain’s 
Government announced that their 
National Radiological Protection Board 
officially recognizes that high voltage 
power lines are linked to leukemias 
and cancers. 33 

 

 
 
 
 
 
 
 
 
 
 

(3) The United States Social Security 
Administration, Administrative 
Law Judge, Edward Bergtholdt, in 
an August 17, 2000 decision award-
ed Michael Gunner permanent dis-
ability from exposure to stray 
voltage. 34 

(4) “The first draft of the (U.S.) EPA 
(Environmental Protection Agency) 
report, completed in early 1990, re-
commended that EMF’s be class-
ified as “probably human carcin-
ogens” (Class 1 Carcinogen). 
“The 1994 (EPA) report found that 
the evidence of an EMF-Cancer 
link had become stronger over the 
next four years.  ‘On the whole’, it 
concluded, ‘the epidemiologic evi-
dence with respect to childhood can-
cer and EMF exposure more clearly 

(see picture above) 35  Note:  At 1000 mG 50% of the 
rats had a statistically significant increase in tumors: 
- Yet, the International Radiation Protection 

Association set allowable exposure levels for the 
general population at 1000 mG 25 

Are our government agencies protecting us? 
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points to an increased risk of can-
cer especially leukemia, in relation 
to residence in homes, with expo-
sures determined by high wire code 
configurations, close proximity or 
historically calculated fields.” 
 

The 1990 EPA report caused an 
international sensation and prompt-
ed strong criticism from the elec-
tric utility industry.  The following 
year, a review by EPA’s Science 
Advisory Board down-played the 
cancer risk and asked that the report 
be revised. 
 

In addition, industry pressured the 
agency not to release the cancer re-
port.  Leading this movement was 
Douglas Bannerman of the Na-
tional Electrical Manufacturers 
Association in Washington.  In 
1995, Bannerman argued that, “We 
should not have individual agen-
cies (the EPA) popping up and 
giving their own risk assess-
ments.”  Later that same year, the 
U.S. Senate Committee on Approp-
riations cut $350,000 out of the 
EPA budget because ‘the commit-
tee believes EPA should not en-
gage in EMF activities.’  Soon 
afterwards, the EPA stopped all 
work on the cancer report.” 36

 
(“Reprinted with permission, Microwave News, 
New York City”) 

2. ELECTRIC CURRENTS and NEU-
TRAL/RETURNING GROUND/EARTH 
CURRENTS 
Electric currents and neutral/returning 
ground/earth currents are measured in 
volts (V), milliVolts (mV) or milli Amps 
(mA).  (see Fig. 1 – page 2) 
(a) OSHA (Occupational Safety and Health 

Agency) 
 
 

yet … Wisconsin Public Service 
Commission states their “level of 
concern” is 2.0 mA or 1.0 Volts 41 
and … the USDA Handbook 696 (the 
“Red Book”) states their “level of 
concern’ is 8.0 mA or 4.0 Volts 42 

also note … according to OSHA 6.0 
mA – has been established as the “let 

go” threshold level for humans in an 
electrocution situation. 40, 43 

 

 
 

(b) “AC currents introduced into the earth 
as return currents can vary widely 
from less than a milli ampere (mA) to 
more than 100 amperes (100,000 mA).  
The result is that the AC voltage bet-
ween two points on the earth could be 
accessible by a person or animal … 
when contact is made at two points then 
current can flow through the body.” 44 

(c) “Magnetic fields from overhead trans-
mission lines cause 60 Hz voltage grad-
ients in the earth along the length of the 
line.  These voltage gradients can lead to 
current flow on parallel pipelines, at 
least tens of volts  
(20+ mA) per kilometer,  
of consequences for long  
objects, fences, pipelines  
oriented parallel to a  
line.” 45 

 
 
 
 
 
 
 
 
 
 
 

OSHA states “a hazard exists at 1.0 mA or 0.5 Volts”  40 
NOTE: 
According to OSHA 40, 43 

15 mA –   respiratory  
   tetanus 

         breathing difficult 
100 mA -  heart  

   fibrillation 
         in adults 
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E. THE EFFECTS OF ELECTRIC FIELDS 
(or) MAGNETIC FIELDS (or) RETURN-
ING/ NEUTRAL GROUND/EARTH 
CURRENTS ON LIVING CELLS – 
ACCORDING TO RESEARCH 

(1) Introduction 
In the United States electricity is 60 Hertz 
(Hz).  This means that the electric field or 
magnetic field expands and collapses 60 
times a second.  Another way to say this is, 
that these fields go from plus (+) to minus  
(-) 60 times a second.  During exposure, the 
natural, already existing, plus and minus 
charges outside and inside of a cell are ex-
posed to this change 60 times a second ac-
cording to research. 

(2) Harmonics 
Many electrical appliances change the elec-
tricity from 60 Hz, or 60 times a second to 
multiples of 60; (for example 120 Hz; 180 
Hz; 240 Hz; 360 Hz; etc.).  These multiples 
of 60 Hz are called “harmonics.”  “Many of 
the harmonic fields from appliances go all 
the way up into the Mega Hertz (MHz) 
frequency.” 46  The Mega Hertz frequency 
begins at 1,000,000 Hertz.  A one Mega 
Hertz field goes from plus to minus one-
million times a second. 

(3) Effects In General – At the Cell Level 
(a) When the electric field, or magnetic 

field or ground/earth currents are strong 
enough * (as discussed earlier) electrical 
currents are created (or induced) in the 
tissues/cells. 47 

(b) “EMF (electromagnetic fields) from 
transmission and distribution lines can 
induce currents in the body that are be-
low perception.” 48 

(c) “There is now a relatively strong body 
of evidence suggesting that induced 
electric signals influence cellular prop-
erties … involving interactions at the 
level of the cell membrane.” 49, 50 (see 
picture of cells – next page) 

(d) “A growing body of evidence indicates 
that induced ELF fields and currents cir-
culating in the extracellular medium can 
alter ion binding to membrane macro-
molecules, influence ion transport across 
the membrane, and modify ligand-recep-
tor interactions at the cell membrane 
surface (e.g. the binding of hormones, 
mitogens, etc.)” 47, 49, 50, 51 (see picture of 
cells – next page) 

(e) During the past 25 years numerous stud-
ies have been published on biological 
effects of ELF (extremely low frequency 
– 50-60 Hz) fields at the tissue, cellular 
and subcellular levels. 52, 53, 54, 55 
Examples of such effects observed in 
eukaryotic cells – (most cells – cells 
with a nucleus) are alterations in the 
binding of Ca++ (calcium) to cell sur-
faces. 56, 57, 58 

  
 
 
 
 
 
 
 
  (g) “Windows” of Exposure 

i) Researchers have exposed animals 
and humans to different frequencies 
(Hertz) at different strengths of 
electric and/or magnetic fields. 
They have found out that effects are 
found at one frequency (Hertz) and 
not at another, with the same mag-
netic or electric field.  Or they kept 
the frequency the same and changed 
the strength of the electric or mag-
netic field.  At one strength some-
thing would happen to the human or 
animal and at another strength, it 
would not. 
These are called “windows”. 
It is interesting that many positive 
“windows” are not always the high-
est frequency or, the strongest elec-
tric or magnetic field.  Very small 
electric or magnetic fields have been 
linked to biological effects.  Many 
researchers believe this is because 
those low levels are in a range that 
the body is very sensitive to. 
 
 

   
 
 
 
 
 
 
 
 

(f) * Research studies and proposed mech- 
anisms (listed here) have been done 
using the same strengths electric fields, 
and magnetic fields as is found out in 
the world, and they have linked them 
to these types of changes. 49, 52, 56, 57, 58, 59,  

60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 198, 199, 200 

It would be either foolish or criminal to only 
look at the negative “windows” of exposure 
and tell people they are safe because nothing 
bad happens at these frequencies or field 
strengths. 
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1. the cell wall/membrane is no longer polarized, neither can it depolarize correctly and repolarize, it has lost the 

“+” charged outside membrane and the “-“ charged inside 
2. the calcium ions are equally both inside and outside the cell – so the many cell functions so dependant on 

calcium ions being correctly balanced cannot take place. 
3. The endoplasmic reticulum cannot manufacture enzymes and other products necessary for the cell to function. 
4. The cell wall has opened up with many more pores, and larger pores, allowing waste back into the cell, 

allowing larger molecules of toxins, etc. into the cell. 
5. The “+” and “-“ charged hormones cannot act upon the cell and tell it what it should do. 
 

If the electric/magnetic field or current only lasts for a short time the cell can recover.  If it lasts too long the cell 
will die.  Cells make up tissue, tissue makes up organs and organs make up the body. 
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ii) Dr. Charles Polk devoted an en-
tire chapter (Chapter 12) on 
“windows” in his book, Hand-
book of Biological Effects of 
Electromagnetic Fields, 2nd Edi-
tion; CRC Press; New York, 
N.Y. 1996. (p. 353-568) Dr. 
Polk has cited 339 research 
studies on “windows” at the end 
of Chapter 12, for further in-
formation on this subject. 

3. Electroporation – A Very Important 
Word 
(a) Definition 

Although electric fields, magnetic fields 
and electrical currents affect the many 
parts of each cell, electroporation deals 
mainly with the cell wall (or mem-
brane). 
The cell wall has little holes or channels 
in it that are called “pores”.  (The skin 
of a human has pores through which 
waste or perspiration can exit and chem-
icals or water can enter).  The pores of a 
cell wall are somewhat the same.  Cell 
wall pores can “open” or “close”, allow-
ing some things in, but not allowing 
other things inside. 
Whether or not ions like calcium sod-
ium or chloride, or proteins, sugars, or 
hormones, etc., are allowed through the 
pores depends upon the electrical 
charges on these things and upon the 
electrical charges around these things.  It 
also depends upon the size of the pore. 
Electroporation is a process where by 
the ability of the cell wall to allow or not 
allow certain things in or out is reduced.  
The pores of the cell wall also increase 
in number and in size. 81, 82, 83, 84, 85, 86, 87  

As the term “electroporation” indicates, 
this phenomenon is caused by electrical 
by-products such as electric fields, mag-
netic fields and nearby ground/earth cur-
rents, which all create induced electrical 
currents inside the body at the cell walls.  
(see pictures of cells, p. 8) 

 
 
 
 
 
 
 

(b) Electroporation can be reversible, 78 or it 
can result in rupture of the cell wall and 
cell death. 79, 80, 81 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*  Many of those who claim that 
electric and magnetic fields and 
ground/earth currents are safe 
always use the same argument 
to defend their stand.  The argu-
ment is that the electric fields, 
magnetic fields, and earth cur-
rents would have to be so strong 
to kill cells that they would have 
to heat up the cells.  This simply 
is not true, according to re-
search. 

(c) Hospitals and Medicines – Treat 
Electroporation – Since Early 1990’s 
i) “As with all potential technologies, 

undesired side effects must be con-
sidered along with possible uses.  
Thus, the possibility of tissue dam-
age must also be considered.  
Fortunately, major advances in un-
derstanding the role of electropor-
ation in tissue damage has already 
begun, through a series of important 
studies motivated by electrical in-
jury. 95, 96, 97, 98, 99, 100  Although elec-
trical injury to tissue has in the past 
been interpreted as a thermal de-
naturation phenomenon, more recent 
studies make a convincing case that 
electroporation can be a significant 
factor, particularly for the larger 
cells such as skeletal muscle cells 
and nerve cells. 99, 100   

The first experimental observation of
electroporation was seen in nerves 
breaking down and not being able to carry
messages.  This occurred in 1958. 70 
More research followed. 71, 72, 73, 74, 75, 76, 77, 78 

What the experts say … 
“Although the mechanism of cell killing by 
electroporation is not definitely established, a 
plausible hypothesis is that cell survival or 
death is mainly due to the degree of mole-
cular exchange between cells and their en-
vironment, and the cell stress due to chem-
ical imbalances that result. 88, 89, 90 
This is consistent with the observation that 
cell killing can occur without significant 
heating*, 91, 92, 93 and that a tremendous in-
crease in membrane permeability and as-
sociated molecular transport occurs.” 94 

- Dr. James C. Weaver 
- Dr. Yuri Chizmadzher 
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Tissue experiencing electroporation 
can be rapidly assessed electrically 
by impedance measurements." 101 

ii) An article in the IEEE (Institute of 
Electrical and Electronics Engi-
neers) Power Engineering Review 
also discussed electroporation, in 
the context of “electrical burn” in-
juries among electrical workers. 
Here also researchers discovered the 
mechansim underlying the tissue 
damage: that electric fields pro-
duced by the current as it traveled 
through the body caused hidden 
damage to cell membranes along the 
way. 
Research by Dr. Raphael Lee and 
his colleagues at the University of 
Chicago led to the development of 
both new diagnostic techniques for 
determining the extent of the elec-
trical injury and a drug therapy that 
is able to minimize post-electrical 
injury call cell degeneration, by 
fostering membrane repair. 
The University of Chicago Hospitals 
established the Electrical Trauma 
Center, the United States first such 
center of its type in the early 1990’s.  
Clinical trails of drug therapy began 
in 1993. 
In 1987, Dr. Lee, a plastic surgeon 
who also held a doctorate in elec-
trical engineering began publishing 
a series of papers that demonstrated 
the traumatic importance of electro-
poration. 

iii) Detection of Electroporation 
Tissue Damage  
A variety of imaging technologies 
are now available to detect such me-
tabolic changes and thus locate tis-
sue damaged by electroporation.  
Magnetic resonance imaging 
(MRI) shows up the dissociation of 
ATP during cell repair and shows 
the increase in concentration of 
various ions.  MRI can also detect 
tissue edema and can monitor blood 
flow through an injured area. 
Another technology is called single 
photoelectron emission comput-
erized tomography (SPECT).  
Here a patient is injected with very 

small amounts of radioactive iso-
topes that tend to concentrate in 
areas of particular metabolic act-
ivity.  A technitum compound called 
99m-Tc – pyrophosphate forms a 
complex with calcium ions and thus 
can serve as a SPECT indicator of 
increased local calcium concen-
tration following cell membrane 
rupture.  This compound can also 
indicate increased potassium ion 
concentrations – The rubidium iso-
tope 86Rb can be used to evaluate 
blood flow to electrically trauma-
tized tissues.  

iv) Medicine to Seal Injured Cell 
Membranes (or Walls) 
Researchers at the University of 
Chicago developed Poloxamers 
(copolymers consisting of hydro-
phobic propylene segments and 
hydrophillic ethylene segments) that 
have proven to be safe and useful in 
medical applications.  This is the 
first time that damage to cellular 
membranes has been repaired 
through therapeutic intervention. 
This treatment has been used only 
on severe electrical burns, and is 
initiated within 6 hours of the in-
jury. 102 

4. Melatonin – 
An example of only one of the body’s 
chemicals affected by electrical pollution, 
is melatonin. 
(a) What is Melatonin? 

Melatonin is a chemical produced in the 
brain in the pineal gland.  It is only pro-
duced at night, during sleep when the 
eyes are not stimulated by light. 
The pineal gland cells that make mela-
tonin are an example of only one type of 
cell in the body shown to be adversely 
affected by EMF fields and electric cur-
rents.  There are many others not dis-
cussed here because of limited space. 

(b) Melatonin has many important 
functions in the body: 
i) melatonin regulates the body’s in-

ternal clock that controls when it 
performs certain functions (falling 
asleep – awaking; secretion of hor-
mones, etc.) 103, 104, 105 
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ii) Melatonin affects gonadal (repro-
ductive) hormones 103, 104, 105 

iii) Melatonin levels affect peoples 
moods and behavior 103, 104, 105 

iv) Melatonin affects the body’s 
immune system in making anti-
bodies to attack foreign invaders. 103, 

104, 105 
v) Melatonin exerts direct effects on   

the growth of cancers in the breast, 
prostate and colon 106, 107, 108, 109 

(c)  Lack of melatonin causes: 
i) altered pituitary timing signals 103, 

104, 105 
ii) decreased reproductive hormone 

production 103, 104, 105 
iii) depression and mood disorders 

(and suicides) 103, 104, 105 
iv) a weakened immune system 103, 104, 

105 
v) faster growing breast, prostate 

and colon cancer 106, 107, 108, 109 
  
 
 
 
 
 
 

6. Other Diseases and Health Problems  
Research Links to EMF’s, and Neu-
tral/Returning Ground/Earth Currents 
(a) General Public With Higher Exposure 

1. skin cancer 131 
2. breast cancer 132, 133, 134 
3. miscarriages 135, 136, 137, 138, 194, 195, 193, 196 
4. non-lymphocytic leukemia 139 
5. infertility 191 
6. congenital malformation 192, 193 
7. prolonged gestation (pregnancy) 194, 

195, 196 
(b) Children with Higher Exposure 

1. cancer 140, 141, 142, 143, 144 
2. leukemias 145, 146, 147, 148, 149, 150 
3. lymphomas 151 
4. brain tumors 151 

(c) Electrical Workers 
1. leukemias 152, 154, 155, 156, 157, 158, 162, 163, 

164, 165, 197, 173, 198, 171,.166, 167, 168, 169, 170 
2. brain tumors (gliomas, astrocy-

tomas) 153, 152, 154, 159, 160, 161, 170, 178, 172, 173, 

179, 197, 166, 174, 180, 181, 165, 175, 171, 198, 176, 177 
3. pharyngeal (throat) cancer 182 
4. respiratory cancer 182 
5. skin cancer, melanoma 183, 184, 185 

6. headache 189, 186, 187, 188 
7. irritability 186, 187, 188 
8. loss of memory 186, 187, 188 
9. insomnia 186, 187, 188 
10. sweating 186, 187, 188 
11. fatigue 186, 187, 188, 189 
12. general weakness 186, 187, 188, 189 
13. sexual impotence 186, 187, 188 
14. depression 186, 187, 188 
15. sleepiness 189 
16. breast cancer 190 

_______________ 
 

F.   How to LIMIT TOTAL EXPOSURE 
Everything carrying or using electricity emits 
electric and magnetic fields. 
The 2-4 mG (milligauss) magnetic field ex-
posure levels associated with childhood leu-
kemia and brain cancers is the TOTAL EX-
POSURE LEVEL.  This means all of the 
sources of EMF’s and earth currents added 
together. 
The way society uses electricity has changed.  
Converting AC electricity to DC electricity in 
computers, fluorescent lighting, CNC equip-
ment, etc. has created harmonics (discussed 
earlier).  The amounts of electricity being used 
has geometrically grown too.  Electricity, which 
once seemingly posed no problems, now, must 
be understood and dealt with. 
When estimating exposure levels, remember 
most appliances are not continuously running 
and emitting electric and magnetic fields.  It is 
important to consider the amount of exposure 
time as a deciding factor in exposure. 
1. Some things can not be avoided.  These 

must be included when adding up ex-
posure levels. 
(a) nearby transmission lines 
(b) nearby distribution lines 
(c) returning/neutral ground/earth currents 
(d) electrical wiring inside walls, ceilings of 

a house 
(e) water pipes inside of a house can carry 

returning electrical currents 
2. Some things can be avoided while they 

are turned on, staying at least 3-8 feet 
away, depending on the appliance. 
(a) microwave ovens 
(b) televisions 
(c) electric ranges, ovens, stoves 

3. Some things can be moved to remote 
areas (6-8 feet away from immediate liv-
ing space) 

Melatonin production is decreased by 
exposure to electric fields and mag-
netic fields in the low frequencies of 
60 Hz electricity 110, 111, 112, 113, 114, 115, 116, 

117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 

130, 131 
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(a) analog and digital clocks/alarm clocks 
(keep away from bed) 

(b) ceiling fans 
(c) air conditioners 
(d) electric dryers 
(e) electric space heaters 
(f) base of cordless phone 

4. Some things can be mitigated with pro-
tective screening: found in office supply 
or electronics stores. 
(a) computers (screen shield) 
(b) microwave ovens (shield the back and 

sides if they are not on an outside wall 
of the room) 

5. Some people have avoided, or substituted 
the following: 
(a) fluorescent/energy saving lights have 

been substituted by old-fashioned incan-
descent light bulbs 

(b) heating pads, electric blankets (see re-
search on pregnant women – for older 
models) 

(c) heated water beds 
(d) analogue and digital clocks/and alarm 

clocks have been substituted with older 
model electric clocks or wind-up alarm 
clocks 

(e) hair dryers 
6. The following pictures are from public ser-

vice informational brochures showing the 
electric fields and magnetic fields radiating 
from various appliances; transmission lines 
and distribution lines.  Note the distances 
and the different field strengths. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10; Fig. 11; from p. 1-6; 2-21; Electrical and 
Biological Effects of Transmission Lines; A Review; 
J.M. Lee, Ph.D.; Bonneville Power Administration; 
1996. 
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Fig. 14 from p.1-16; Electrical and Biological Effects of 
Transmission Lines: A Review; J.M. Lee, Ph.D.; Bonneville 
Power Administration, 1996. 
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Wertheimer; Ahlbom; Wilson; and other scientists linked health risks at 4 mG 

     Milli Gauss  (mG)    Gauss  (G)         Tesla   (T)     Micro Tesla  (µT) 
 

              10 milli Gauss (mG)     =    1/100 Gauss (0.01G)         =   10-6 Tesla    =     1/1,000,000 T (or) 0.000001  T.    =        1 micro Tesla (µT)    =  10 x 10 x 10 x 10 x 10 x 10     =     1/1,000,000 
            100 milli Gauss (mG)     =      1/10 Gauss (0.1 G)          =   10-5 Tesla    =     1/100,000    T (or)   0.00001  T.    =      10 micro Tesla (µT)    =  10 x 10 x 10 x 10 x 10             =     1/100,000 
         1,000 milli Gauss (mG)     =          1 Gauss (G)        =   10-4 Tesla    =     1/10,000      T (or)     0.0001  T.    =    100 micro Tesla (µT)    =  10 x 10 x 10 x 10                     =     1/10,000  
       10,000 milli Gauss (mG)     =        10 Gauss (G)        =   10-3 Tesla    =     1/1,000        T (or)      0.001  T.   =        1 milli Tesla  (mT)     =  10 x 10 x 10                              =     1/1,000         
     100,000 milli Gauss (mG)     =      100 Gauss (G)        =   10-2 Tesla    =     1/100           T (or)        0.01  T.   =      10 milli Tesla  (mT)     =  10 x 10                                      =     1/100 
  1,000,000 milli Gauss (mG)     =   1,000 Gauss (G)        =   10-1 Tesla    =     1/10             T (or)          0.1  T.  =     100 milli Tesla  (mT)     =  10                     =    1/10 
10,000,000 milli Gauss (mG)     = 10,000 Gauss (G)        =     1   Tesla    =     1 Tesla (T)        or            1   T.  =         1 Tesla  

!

!!!"!! !!! ! ! ! ! ! ! ! !!!# 

STRENGTH OF RADIATION OF NON-IONIZING MAGNETIC FIELDS  
 

 
 
 
 
 
 
 

     $! ! ! ! ! ! ! ! $ 
 
 
 
 
 
 
 
 

 Extremely Low Frequency  = (ELF) =          0 – 999 Hertz (Hz)     =  0 – 102  Hz  =  10x10   =      100 Hertz (Hz)  
  (examples:  Electricity, ELF Project,               60 Hz = Electricity  
     some Harmonics) 
  (non-thermal)   =            1,000 Hertz (Hz)       =  103  Hz  =   10x10x10  =     1,000 Hertz  (Hz)   =   1 kilo Hertz   (1 kHz) 
 

 Radio Frequency  =  (RF) 
  (examples:  AM, FM Radio Stations,  =         100,000 Hertz (Hz)     =  105  Hz = 10x10x10x10x10       =     100,000 Hz  =   100 kilo Hertz    (100 kHz) 
     Television, Cell Phone Towers,  =      1,000,000 Hertz (Hz)     =  106 Hz = 10x10x10x10x10x10  =   1,000,000 Hz  =  1 Mega Hertz       (1 MHz) 
     Cell Phones) 
  (thermal, heats what it strikes)  =    10,000,000 Hertz (Hz)     =  107 Hz =  10x10x10x10x10x10x10        =    10,000,000 Hz  =    10 Mega Hertz    (10 MHz) 
       =  100,000,000 Hertz (Hz)     =  108 Hz =  10x10x10x10x10x10x10x10  =  100,000,000 Hz  =  100 Mega Hertz   (100 MHz)  
   

           800-900 MHz – analogue Cellular Phone         2 GHz = 2000 MHz % 
                      1850 – 2000 MHz – digital PCS Cellular Phone         1 GHz = 1000 MHz & 
 Microwave  (MW)    (1 Billion)       (1 Billion) 

  (examples:  Cell Phones,     =     1,000,000,000 Hertz  (Hz)   =  109  Hz  =   10x10x10x10x10x10x10x10x10              =      1,000,000,000  Hz   =     1 Giga Hertz     (1 GHz) 
     Cell Phone Towers, Microwave   =   10,000,000,000 Hertz  (Hz)   =  1010 Hz  =  10x10x10x10x10x10x10x10x10x10         =    10,000,000,000  Hz   =   10 Giga Hertz    (10 GHz) 
     Ovens, Cordless Phones)    = 100,000,000,000 Hertz  (Hz)   =  1011 Hz  =  10x10x10x10x10x10x10x10x10x10x10   =  100,000,000,000  Hz   =  100 Giga Hertz  (100 GHz) 
 

               (1 Trillion) 
 Infrared  (IR)  =   1,000,000,000,000 Hertz (Hz)     =   1012 Hz = 10x10x10x10x10x10x10x10x10x10x10x10 = 1,000,000,000,000 Hz   =   1,000 Giga Hz (1000 GHz) 
  (examples:  Heat Lamp) 
 

 Ultra Violet  (U.V.)               1015 – 1017 Hz 
  (examples:  Sunlight, Tanning Booth) 
 

 X-Rays               1017 – 1020 Hz 
  (example:  Medical X-Rays, Atomic Bomb,  
     CT Scan, Sun Radiation, Nuclear Reactors) 
 

© 2001 

C.U.R.E.  
  P.O. Box 43 
  Brantwood, WI  54513 
  Phone/Fax:  715 – 564 – 3362
  darvr@newnorth.net  
  www.strayvoltage.org 

    MAGNETIC AND ELECTRIC FIELDS – HOW MANY TIMES PER SECOND THEY EXPAND & COLLAPSE 
FREQUENCY  =   1 HERTZ  =  1 TIME PER SECOND THE ELECTRIC FIELDS AND MAGNETIC FIELDS EXPAND & COLLAPSE 

     ELECTROMAGNETIC SPECTRUM 

Total Exposure Government Safety Standards:
Aus tralia, Austria:    0.001µW/cm²  

Europe, Eastern Europe, Russia:   2-10 µW/cm²
United States:   200 – 1000 µW/cm²  

World Scientists – Salzburg Resolution 

Total Max:   10 µW/cm²  
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Chronological Order of Recent Events Concerning 
EMF’s and Ground/Earth Currents. 
 
 
1995 – UNITED STATES 
NEW RESEARCH: Ground/Earth Currents in 
Cities 
 

Wertheimer’s earlier research (1970’s) of magnetic 
field exposure being linked to childhood cancers was 
given “significantly stronger associations” when 
this research linked the magnetic fields and 
childhood cancers to electrical ground/earth current 
sources. 
This was found to occur in cities because there the 
homes’ water pipes are also connected to the 
electrical system. 

“An uninterrupted metallic path in the water 
pipes and water main connects the grounding 
systems of neighboring houses.” 
“The associations of cancer with conductive 
plumbing ... suggest that cancer risk is increased 
among persons with elevated magnetic field 
exposure from residential ground currents.” 

Wertheimer, N.; Savitz, D.A.; Leeper, E.; Childhood 
Cancer in Relation to Indicators of Magnetic Fields from 
Ground Current Sources; Bioelectromagnetics; 16: 86-96 
(1995) 

_______________ 
 
1996 – UNITED KINGDOM 
NEW RESEARCH: Electric Fields Linked To 
Childhood Leukemias 
 

Coghill measured the electric fields of the 
“bedplace” of children with leukemia and found a 
significant dose-response relationship between 
electric field exposure and incidence of leukemia. 
Coghill, R.W.; ELF Electric and Magnetic Fields In the 
Bedplace of Children Diagnosed With Leukemia: A Case-
Control Study; Europ. J. Cancer Prev. 5: 3-10 (1996) and 
Biophysics 41: 806-816 (1996) 

_______________ 
 
1999 – UNITED KINGDOM 
Coghills Challenge 
 

“My studies have shown that people sleeping in 
bedplaces where the ELF (extremely low frequency 
– ie: 60 Hz) electric field is elevated .. above 20 
Volts per meter there is serious ill health from 
chronic exposure (asthenias and leukemias in adults 
and cot death in children.).” 
The Coghill Challenge began on July 4, 1999 and 
initially was open for 1 year. 

Coghill offered to pay $1500 to any power utility 
worker or any member of the (England’s) National 
Radiological Protection Board (NRPB) (who sets 
Englands safety levels at 12,000 Volts per meter) 
who would ... 
“Place any human infant of less than 3 months of 
age to sleep each night for at least 8 hours in an ELF 
electric field of 100 Volts per meter for 30 days.”  
The NRPB and the power utilities investigation 
levels predict there will be no adverse effect. 

_______________ 
 
2000 – CANADA 
NEW RESEARCH: Electric Fields Linked to 
Adult Leukemia 
 

Villeneuve’s “results support the hypothesis that 
electric fields act as a promoting agent in the 
etiology of adult leukemia. 
This was a nested case-control study of 31,453 
Ontario electric utility workers: Those who had 
worked for at least 20 years working in electric 
fields above 10 and 20 Volts per meter had odds 
ratios (O.R.) of 10.17 of contracting leukemia. 
Villeneuve, P.J.; Agnew, D.A.; Miller, A.B.; Corey, P.N.; 
Purdham, J.T.; Leukemia in Electric Utility Workers: The 
Evaluation of Alternative Indices of Exposure to 60 Hz 
Electric and Magnetic Fields; American Journal of 
Industrial Medicine 37: 607-617 (2000). 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: U.S. Electrical Grounding 
Practices cause “contact current” to flow in a 
person. 
 

Kavet found that residential electrical wiring 
practices results in small voltages (few tenths of a 
volt) called “open circuit voltage”, (Voc). 
Kavets analysis is based on a computer model of a 
40 house neighborhood. 
The highest magnetic field levels and Voc’s were 
both associated with backyard electric lines and with 
long ground paths in the residence.  He concluded 
that Voc is a potentially important exposure with 
respect to childhood leukemia risks associated with 
residential magnetic fields. 
Kavet, R.; Zaffanella, L.E.; Deigle, J.P.; Ebi, K.L.; The 
Possible Role of Contact Current in Cancer Risk 
Associated with Residential Magnetic Fields; 
Bioelectromagnetics 21: 538-553 (2000). 

_______________ 
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2000 – CANADA 
NEW RESEARCH: Electric Fields May Play A 
Part In Promoting Non-Hodgkins Lymphoma 
(NHL) 
 

Villeneuve studied male electric utility workers in 
Ontario.  His data suggests that electric field 
exposure of 10 and 40 Volts/meter and above have 
an odds ratio of 3.05 predicting Non-Hodgkins 
Lymphoma in the electric workers. 
Villeneuve, P.J.; Agnew, D.A.; Miller, A.B.; Corey, P.N.; 
Non-Hodgkins Lymphoma Among Electric Utility 
Workers in Ontario; the evaluation of alternate indices of 
exposure to 60 Hz electric and magnetic fields; Occup. 
Environ. Med. 57: 249-257 (2000). 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: Electric Utility Workers – 
Electromagnetic Fields and Suicide 
 

Wijngaarden did a case-control study on electric 
utility workers.  Suicide mortality was increased 
relative to work in exposed jobs and with indices of 
exposure to magnetic fields: odds ratios for an 
electrician 2.18; lineman 1.59. 
Wijngaarden, E.; Savitz, D.A.; Kleckner, R.C.; Cai, J.; 
Loomis, D.; Exposure to electromagnetic fields and 
suicide among electric utility workers: a nested case-
control study; Occup. Environ. Med. 57: 258-263 (2000). 

_______________ 
 
2000 – SWEDEN – U.K. – U.S.A. – CANADA 
– GERMANY – DENMARK – NORWAY – 
FINLAND 
NEW RESEARCH: Magnetic Fields and 
Childhood Leukemia 
 

Ahlbom conducted a pooled analysis using the 
primary data from 9 studies on EMF and childhood 
leukemia. 
They found a statistically significant relative risk of 
2 fold increase for childhood leukemia in children 
with a residential EMF exposure of .4 µT (4 mG) or 
greater. 
Ahlbom, A.; Day, N.; Feychting, M.; Roman, E.; Skinner, 
J.; Dockerty, J.; Linet, M.; McBride, M.; Michaelis, J.; 
Olsen, J.H.; Tynes, T.; Verkasalo, P.K.; A Pooled 
Analysis of Magnetic Fields and Childhood Leukemia; 
British Journal of Cancer; 83 (5), 692-698. (2000). 

_______________ 
 
2000 – CANADA 
Unbiased Review of the Reports by the U.S. 
National Research Council and the U.S. National 

Institute of Environmental Health Sciences 
(NIEHS) 
 

These organizations collected research studies on the 
biological effects of non-ionizing electromagnetic 
fields. 
Havas categorizes, charts, graphs these research 
studies and points out how these organizations have 
played down the findings of this research. 
“Conclusions: 
(1) low frequency electric and magnetic fields, 

separately and in combination, can affect living 
organisms. 

(2) effects can be, neutral, harmful, beneficial. 
(3) effects can occur at low intensities, commonly 

found in residential settings, and some effects 
are intensity specific (intensity windows). 

(4) effects can occur at low frequencies, at, above 
and below the power distribution frequencies 
and some effects are frequency specific 
(frequency windows). 

(5) we understand some of the mechanisms 
responsible and are at the threshold of 
understanding others that are involved.” 

Havas, Magda; Biological effects of non-ionizing 
electromagnetic energy: A critical review of the reports 
by the U.S. National Research Council and the U.S. 
National Institute of Environmental Health Sciences as 
they relate to the broad realm of EMF bioeffects; 
Environ-Rev. 8: 173-253 (2000). (Canada) 

_______________ 
 
2000 – UNITED STATES 
NEW RESEARCH: Neutral/Returning Ground 
Earth Currents and “Stray Voltage” Problems on 
Dairy Farms 
 

Polk reviews the weaknesses of the Minnesota 
Public Utilities Commission Study; the effects of 
soil resistance, placement of ground rods, size of 
neutral return electric wires on the neutral/returning 
ground/earth currents, and their need to be 
investigated. 
Polk, C.; Cows, Ground Surface Potentials and Earth 
Resistivity; Bioelectromagnetics 22: 7-18 (2001) 

_______________ 
 
2000 – SWITZERLAND 
Government Ruling: Swiss Government Adopts 
Strict EMF/EMR (electromagnetic fields/electro-
magnetic radiation) exposure limits for cell towers 
and power lines. 
 

The Swiss government adopted stringent new 
standards for public exposures from power lines and 
from cell towers used for cell phones, radio and T.V. 
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broadcasting.  The new rules took effect on February 
1, and are similar to those in Russia and China.  New 
and existing cell phone towers are limited to 4.2 
µW/cm² (the United States limits are 1000 
µW/cm²).  EMF’s are limited to 10 mG. 
Source: Microwave News, January/February 2000. 

_______________ 
 
2001 – UNITED STATES – WISCONSIN 
State Legislator, Barbara Gronemus sends letters 
to Wis. P.S.C. (Public Service Commission) and 
State Health Dept. 
 

Representative Gronemus asked the Health Dept. 
and P.S.C. if they were responsible for dealing with 
electrical pollution problems. 
What is the P.S.C. doing to enforce OSHA, IEEE, 
National Electric Safety Code (NESC) National 
Guidelines for safety on this subject? 
Why isn’t the State Health Dept. dealing with 
electrical pollution as an environmental health, and 
human health hazard issue? 

Letters dated: February 22, 2001 
From State Rep. Barbara Gronemus 
91st Assembly District 

_______________ 
 
2001 – UNITED KINGDOM 
The British Sunday Times News stated: 
 

“High voltage power cables have been officially 
linked to cancer for the first time.  A study shows 
that children living near them run a small but 
significant increased risk of falling victim to the 
disease.” 
The Sunday Times News; March 4, 2001, Britain; “Top 
Scientists Establish Link – Pylons are cancer risk – 
Official”; by Jonathan Leake, Science Editor. 

_______________ 
 
2001 – AUSTRALIA – NEW ZEALAND 
NEW RESEARCH: Asthma, strongly associated 
with exposure to powerlines 
 

Dr. Ivan Beale of New Zealand, has found that the 
immune related disease, asthma was strongly 
associated with exposure to high voltage power 
lines. 
Beale, I.L.; Pearce, N.E.; Booth, R.J.; Association of 
Health Problems with 50-Hz Magnetic Fields in Human 
Adults Living Near Power Transmission Lines; (1997) 

_______________ 
 
 
 

2001 – UNITED STATES 
NEW RESEARCH: Historical Research 
“concludes the childhood leukemia peak of 
common acute lymphoblastic leukemia (ALL) is 
attributable to residential electrification – 75% of 
childhood acute lymphoblastic leukemia and 60% 
of all childhood leukemia may be preventable. 
 

Milham, and Osslander obtained the records of the 
dates when the United States and Britain introduced 
electricity into their cities and rural areas, and 
compared this to the records of childhood deaths 
from leukemia, and found a parallel correlation. 
Milham, S.; Osslander, E.M.; Historical evidence that 
residential electrification caused the emergence of the 
childhood leukemia peak; Medical Hypothesis, dai: 
10.1054; 1138; Harcourt Publishers Ltd. (2001). 

_______________ 
 
2001 – SPAIN 
HIGH COURT DECISION: A Sentence Admits 
For The First Time, That Electromagnetic Waves 
Are A Health Hazard. 
 

A Spanish electric company has been sentenced by 
the Provincial Court of Murcia, who found in favor 
of the inhabitants of a house affected by 
electromagnetic emissions originating from a 
transformer.  This Court decision upheld a previous 
court decision that it is not the affected citizen who 
must demonstrate that electromagnetic emissions are 
hazardous, but that it is up to the energy supplying 
company to prove they are absolutely safe. 
Newspaper: LaRazon; Monday March 5, 2001; Front 
Page: A Sentence Admits, for the First Time, That 
Electromagnetic Waves are A Health Hazard. 

_______________ 
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Facts provided in this book: 
 
1. That commonly “sparking”/”sparks” result from p.13 
 poor electrical connections/power leakage p.1-14,15 
 and/or electrical fields around lines: p.1-12,13 
 - which results in high-radio-frequency p.1-7 
   voltage 
 - ranging from 0.5 MHz to well over 1000 MHz p.1-7 
  p.1-3 
 
2. That these high radio-frequency voltages/currents  
 can be propagated into our electrical system, 
 into the air AND into the neutral/returning 
 ground/earth currents by: 
  1) radiation p.1-20 
  2) conduction p.3-4 
  3) induction 
  4) re-radiation 
 
3. That an oscilloscope IS the correct means p.1-2 
 of detection – and that methods of measuring p.3-4 
 this have been formally established p.1-6-9 
 - that these high radio-frequency voltages/ p.1-9 
   currents occur with hundreds of spikes 
   in a few minutes and … 
          that they can last for long periods p.1-9 
 
4. That power-line corona effects via the p.2-3 
 electrical fields can extend (for a 230 kV 
 powerline and below): 
          without sparking – 300 feet (100 meters) p.2-3 
          with sparking – 6000 feet (2000 meters) p.2-3 
 and can be also propagated via - radiation 
    - conduction 
    - induction 
    - re-radiation 
 

5. The higher the frequencies (TV 
 frequencies and above 54 MHz+) go to the 
 grounding wire and into the earth – aka neutral- 
 returning ground/earth currents aka “stray voltage” p.3-5 
     p.3-7 
 
Therefore: neutral returning ground/earth currents have an RF component.   
Both 60 Hz current and RF current have been linked to health problems.   
RF having a quicker onset. 
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