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Electrical Pollution
l

Where does it come from?

l

What are the effects on electrical equipment?

l

What are the effects on humans and animals?

l

What has to be done to control it?

l

What can we do?

Where Does It Come From?
21st Century Technology

19th Century Distribution Lines

A Brief History
l

1972 – oil embargo forced
U.S. to become more energy
efficient

l

Equipment was designed to
operate using short pulses of
current instead of continuous
current

l

Variable speed frequency
drives, HID lighting, dimmer
switches, computers, TV’s,
and most other modern
electronic devices are energy
efficient

Linear Loads
l

Prior to 1972, most electrical
loads were linear; that is, they
operated on normal utility
supplied 60-Hertz sine waves

l

Linear loads include devices
such as motors and
incandescent light bulbs

l

With linear loads, higher
voltage potential means higher
current draw, and vice versa

Non-linear Loads
l

Non-linear loads use
short pulses of current

l

Therefore, load current
is NOT proportional to
the voltage applied

l

When load current &
voltage are NOT
proportional entities,
harmonics are
generated and flow on
the power distribution
lines

Electrical Pollution
Power Quality

Definition:
Anything that deviates from a normal sinusoid
l

l

Contributors to Electrical Pollution:
1. Harmonics
2. Transients
3. Sags
4. Swells

1. Harmonics
2nd Harmonic

3rd

Harmonic

A harmonic is a frequency that is an
integer (whole number) multiple (2nd,
3rd, 4th, 5th, etc.) of the fundamental
frequency.
The fundamental frequency on power
distribution lines is 60 Hz (cycles per
second) . . .
(Mazur, 6)

4th Harmonic

5th Harmonic

Gateway Laptop PC
Waveform

Spectrum

2. Transients
l

A transient, (IEEE Std.
1100-1992), is a subcycle
disturbance in the AC
waveform that is
evidenced by a sharp but
brief discontinuity in the
waveform. May be of
either polarity and may be
additive to or subtractive
from the nominal
waveform.

3. Sags

4. Swells

What Do Harmonics & High
Frequency Transient Events Do?
l

Cause electric meters to read inaccurately

l

Cause motors and transformers to burn out

l

Cause neutral wires in a system to overheat

l

Cause electronic equipment to fail

l

Human Health?
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In the grounded wye
distribution system,
the unbalanced
current should return
to the substation via
the metallic neutral
conductor, provided
the neutral is of
sufficient size and
designed to handle
the types of current
loads it will be
required to carry
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With non-linear
loads, the neutral
current can be
225% of the
highest phase
conductor.
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Majority of
current flows
uncontrolled
over the earth.

Guide for Applying
Harmonic Limits on
Power Systems
May 4, 1996
IEEE Standards Department

RF Radiates from Wires

hot wires

neutral

IEEE 519-1992

Institute of Electrical and Electronics Engineers

IEEE Recommended Practices and
Requirements for Harmonic Control in
Electrical Power Systems Since most electronic equipment is located at a low
voltage level of its associated power distribution
system, it is frequently exposed to the effects of
Sponsors
Transmission and Distribution Committee of thevoltage notching. Voltage notches frequently
IEEE Power Engineering Society
introduce frequencies, both harmonic and
and
Static Power Converter Committee of the nonharmonic, that are much higher than normally
exhibited in 5 kV and higher voltage distribution
IEEE Industry Applications Society
systems. These frequencies can be in the radio
Approved June 18, 1992
frequency (RF) range, and, as such, can introduce
IEEE Standards Board
harmful effects associated with spurious RF (page
39).
Approved January 4, 1993
American National Standards Institute

Wye System – Non linear
“The quality situation will get worse before we will be able
to mitigate it . . . One reason is that EPRI [Electrical Power
Research Institute] expects 70% of all electricity produced
within the U.S. to flow through electronic devices by 2002,
vs. 30% today.”
(Hot New Technologies for American Factories, Fortune Magazine July 5, 1999)

What Are the Effects of
Electrical Pollution?
l

Utility grounded wye primary neutral system is
now overloaded and obsolete

l

The earth has become the main path of neutral
current return to utility substations

l

The lives and welfare of the people and animals
of North America are endangered

Where Ground Current Flows

l

Current will travel along the path of least resistance
(Ohm’s Law)

l

Current will take any and all paths
(Kirchoff’s Law)

Where Ground Current Flows
. . . along the ground . . .

The above waveform was collected between
two remote ground rods less than 20 feet
apart on the Kerstendale farm near Port Perry
Ont. The power to the farm was OFF at the
time.

Where Ground Current Flows
. . . in streams . . .
Dill Creek Project

60 * 79 = 4.74 kHz

Where Ground Current Flows
Transmission line

substation

transformer

Ground Current

Where Ground Current Flows
. . . water pipe in homes . . .

1.8 Amps

23,500 times higher

l

The waveform
shown at left was
collected from the
water pipes of a
Madison home

l

80 uA causes heart
arrhythmia (Reilly
1998)

Where Ground Current Flows
. . . through human body . . .

80 micro Amps

The smallest current having an observable effect (heart rhythm
disturbances) occurs at 80 uA in humans (Reilly 1998).

Contact Current & Cancer
The Possible Role of Contact Current in Cancer Risk Associated
With Residential Magnetic Fields
R. Kavet,1* L. E. Zaffanella,2 J. P. Daigle,2 and K. L. Ebi1
1EPRI,

PaloAlto, California

2Enertech

Consultants, Lee,Massachusetts

Residential electrical wiring safety practices in the US result in the possibility of a small voltage (up to a few tenths of a
volt) on appliance surfaces with respect to water pipes or other grounded surfaces. This ``open circuit voltage'' (VOC)

“ . . . the absolute (as well as modest) level of contact current
ground. This paper presents data suggesting that contact current due to V is an exposure that may explain the
modeled
uA)
produces
electric
reported associations of residential
magnetic(18
fields with
childhood
leukemia. Ouraverage
analysis is based
on a computerfields in tissue along
model of a 40 house (single-unit, detached dwelling) neighborhood with electrical service that is representative of
its path that exceed 1 mV/m. At and above this level, the NIEHS
US grounding practices. The analysis was motivated by recent research suggesting that the physical location of
power lines in the backyard,
in contrast to theGroup
street, may be
relevant to aaccepts
relationship of power
with childhood effects relevant to
Working
[1998]
thatlines
biological
leukemia. In the model, the highest magnetic field levels and V s were both associated with backyard lines, and the
cancer have been reported in ‘numerous well-programmed
highest V s were also associated with long ground paths in the residence. Across the entire neighborhood,
magnetic field exposure was
highly correlated with V (rà0.93). Dosimetric modeling indicates that, compared to a
studies’.”
will cause ``contact current'' to flow in a person who touches the appliance and completes an electrical circuit to
OC

OC

OC

OC

very high residential level of a uniform horizontal magnetic field (10 mT) or a vertical electric field (100 V/m), a
modest level of contact current (18 mA) leads to considerably greater induced electric fields (> 1 mV/m) averaged
across tissue, such as bone marrow and heart. The correlation of VOC with magnetic fields in the model, combined
with the dose estimates, lead us to conclude that VOC is a potentially important exposure with respect to childhood
leukemia risks associated with residential magnetic fields. These findings, nonetheless, may not apply to residential
service used in several European countries or to the Scandinavian studies concerned with populations exposed to
magnetic fields from overhead transmission lines. Bioelectromagnetics 21:538:553, 2000.

Clearing Up Confusion on Unwanted Voltages
(Beck Ireland, Sep 1, 2006)

• March 2006, New York

Stray
Shock
and
City'sVoltage:
Consolidated
Edison
Electrocution
found 1,214 instances of
• East
Village,
NY, 2004:during a yearstray
voltage
Jodie S. Lane, a 30-year-old Columbia
long examination
of killed when
University
graduate student, was
she
stepped on a metal
plate.
electrical
equipment
on city
streets.
• Feb
12, 2006:
Four people shocked by service box near Port
Authority Bus Terminal.

• Con Ed expects to spend
•

•

Feb 17, 2006:
$100 million this year
Dog electrocuted on patch of concrete in Park
Slope
Brooklyn
toward
reducing the risk of

stray
voltage.
March
2006:
Nine-year old boy hospitalized after an electric
jolt while walking over a metal plate in Harlem.

What’s in our homes?
The distorted 60 cycle waveform was collected between
the sink and floor of the Martin Weatherall home near
Bright Ontario. A published EPRI documents states, “the
absolute (as well as modest) level of contact current
modeled (18 uA produces average electric fields in tissue
along its path that exceed 1 mV/m). At and above this
level, the NIEHS Working Group [1998] accepts that
biological effects relevant to cancer have been reported in
“numerous well-programmed studies”. Kavet et al. 2000.
The waveform in the photo measures 3.48 volts. This
calculates to 6,960 uA that would pass through a person
with the excepted 500 ohms resistance from hand to foot
while they would be in contact with the sink.

In other words, the Weatheralls are exposed to 386
times more current than what EPRI reports (18 uA) to
have a biological effect “relevant to cancer”.

What’s in our homes?
The waveform below was recorded using two EKG patches placed on
Debbie Steinmann’s ankles while she was standing in the kitchen of her
parents’ home in Manitoba Canada. An EPRI document that was
published states: “the absolute (as well as modest) level of contact current
modeled (18 uA) produces average electric fields in tissue along its path
that exceed 1mV/m. At and above this level, the NIEHS Working Group
[1998] accepts that biological effects relevant to cancer have been reported
in ‘numerous well-programmed studies’.” Kavet et al. 2000. The
waveform in the photo measured over 800 mV. This calculated to over
1,600 uA that would pass through a person with 500 ohms resistance
between hand and foot.
-------- In other words, what is in the Steinmann home is over 90 times
more current than what EPRI and the NIEHS reports to have a biological
effect “relevant to cancer”.

1,600 uA = 90 times
level relevant to cancer

Minnesota Study

70% of phase current returns via the earth

National Electrical Safety Code (1997)
Rule 92D: Current in Grounding
Conductor
“Ground connection points shall be
so arranged that under normal
circumstances there will be
no objectionable flow of current over
the grounding conductor.”

National Electrical Safety Code
Handbook
“Rule 92D refers to actions required in the case of
‘objectionable’ flows of current over the grounding
conductor. The word ‘objectionable’ is undefined
in the NESC; it is left to the designer’s discretion,
utilizing good design and operating practice, to
identify and remedy the situation.”
“...areas that are often known to present specific
problems (such as milking barns without adequate
voltage gradient control, pipelines, electric
railways, conduits, etc.) may need special attention
to limit damage to equipment or uncomfortable
conditions for personnel or animals.”
From Rule 215B: “Objections to use of the earth as
part of a supply circuit are made from both safety
and service standpoints.”

Ground Current

1960s: Linear Loads

•

100 amps current on
phase conductors

• 100% returned via ground
Ø100 amps via ground

1990s: Non-Linear Loads

•

1000 amps current
on phase conductors

• 70% returned via ground
Ø700 amps via ground

EPRI Handbook (1995)
l

In the “Handbook for the Assessment and
Management of Magnetic Fields Caused
by Distribution Lines” EPRI (Electrical
Power Research Institute) states,
“Furthermore, proximity to distribution
lines has been associated with the risk of
childhood cancer in three
epidemiological studies.”

l

Copies of the paper bound book can be
purchased from EPRI for $25,000.00
each for non-members.

Environmental Health Perspectives (1997)
Radio-frequency Exposure Near
High-voltage Lines

The intensity of these RF fields is low but the intensity of
currents induced in the human body by exposure to magnetic
fields increases with frequency

Cherry Report

“This review cites a great deal of internationally published peerreviewed scientific evidence from laboratories and universities around
the world, sourced from reports from reputable institutions and in
internationally published papers from peer-reviewed journals. This
shows compelling evidence of athermal biological changes in cells and
in animals, which relate to brain function change, sleep disruption,
chronic fatigue, reproductive problems and adverse health problems
such as immune system impairment and cancers of many organs.
Epidemiological studies have identified statistically significant
increases of the incidence of most of these symptoms and diseases
associated with above average exposure to radio-frequency and
microwave (RF/MW) exposure.”

EPA Reports

Subjective Complaints of Persons
Working in Rf Field:
•Headaches
•Eyestrain
•Flow of Tears
•Fatigue
Effect of Rf Fields on Other Organs:
•Weakness
•Disturbed Sleep
•Moody
•Frequently
Irritated
•Acceleration
or retardation of breathing rate
•Unsociable
•Hemorrhaging and bleeding in internal organs
•Mental
Depression
•Decreased
filtration in renal tubules
•Deterioration
of Intellectual
•Increased activity
of adrenalFunctions
cortex
•Hemorrhaging
in Impairment
the liver
•Notable
Memory
•Sluggishness
•Degeneration of hepatic cells
•Inability
to make
decisions
•Enlargement
of thyroid
•Loss
of Hair
•Hyperthyroidism
•IncreasePain
of radioactive iodine
•Muscle
•Pounding of Heart
•Breathing Difficulties
•Difficulty in sex life
•Increased perspiration of extremities
•Decreased lactation in nursing mothers
•Brittle fingernails

Hygienic, Clinical, and Epidemiological Analysis
of Disturbances Induced by Radio Frequency
EMF Exposure in Human Body (2000)

CNS and cardiovascular system pathology level is
significantly higher in regulators and in persons previously
exposed to EMF than that in the control group.

Medical Hypotheses (2001)
S. Milham, E. M. Ossiander

The authors conclude the childhood leukemia peak of
common acute lymphoblastic leukemia (cALL) is
attributable to residential electrification. 75% of
childhood acute lymphoblastic leukemia and 60% of
all childhood leukemia may be preventable.

California Health Department

“EMFs can cause some

degree of increased risk
of childhood leukemia,
adult brain cancer,
Lou Gehrig’s Disease,
and miscarriage.”

Sacramento Bee

(2002)

l Sacramento Bee
http://www.sacbee.com/content/news/story/4631375p-5649679c.html

Female teachers show higher cancer rates
By Edie Lau -- Bee Science Writer
Published 2:15 a.m. PDT Wednesday, October 2, 2002

California's female teachers have sharply higher rates of a host of cancers, including breast,
endometrial and ovarian cancer, than women of the same age and race statewide, scientists will
announce today.
l Study findings: A study of cancer in California's female teachers found:
* 72 percent higher rate of endometrial cancer than women of comparable age and race.
* 59 percent higher rate of melanoma.
* 51 percent higher rate of breast cancer.
* 47 percent higher rate of lymphoma.
* 47 percent lower rate of cervical cancer.
* 34 percent lower rate of lung cancer.
* 28 percent higher rate of ovarian cancer.
* 28 percent higher rate of leukemia.
Source: California teachers' cancer study

Human cancer cells
grow at a rate of
1600% and become
more malignant.

Radiation Protection Dosimetry (2007)
LOW-FREQUENCY TRANSIENT ELECTRIC AND
MAGNETIC FIELDS COUPLING TO CHILD BODY

The results of this study show that the transient
electric and magnetic fields would induce higher
current density in the child body than power
frequency fields with similar field strength.

Symptoms of Radio Wave Sickness
Neurological: headaches, dizziness, nausea, difficulty concentrating, memory loss,
irritability, depression, anxiety, insomnia, fatigue, weakness, tremors, muscle spasms,
numbness, tingling, altered reflexes, muscle and joint pain, leg/foot pain, ‘Flu-like’
symptoms, fever. More severe reactions can include seizures, paralysis, psychosis, and
stroke.
Cardiac: palpitations, arrhythmias, pain or pressure in the chest, low or high blood
pressure, slow or fast heart rate, shortness of breath.
Respiratory: sinusitis, bronchitis, pneumonia, asthma.
Dermatological: skin rash, itching, burning, facial flushing.
Ophthalmologic: pain or burning in the eyes, pressure in/behind the eyes, deteriorating
vision, floaters, cataracts.
Others: digestive problems; abdominal pain; enlarged thyroid; testicular/ovarian pain;
dryness of lips, tongue, mouth, eyes; great thirst; dehydration; nosebleeds; internal bleeding;
altered sugar metabolism; immune abnormalities; redistribution of metals within the body;
hair loss; pain in the teeth; deteriorating fillings; impaired sense of smell; ringing in the
ears.” (Firstenberg, 7)

“Electronic Smog: The Curse of the Mobile
Phone Age”
Lean, Geoffrey. “Electronic Smog: The Curse of the Mobile Phone Age.” The Independent 7 May 2006.

“…both
the WHO
and theforHPA
accepton
that
the condition
ØØ
“The
International
Agency
Research
Cancer…classes

exists, the
andsmog
the UN
estimates
thatcarcinogen’.”
up to 3 in every 100
as body
a ‘possible
human
people are affected by it.”
Ø “…likely to cause up to 30 percent of all childhood
Ø “Invisible ‘smog’, created
by the electricity that powers our
cancers.”
civilization, is giving children cancer, causing miscarriages
Ø “…there is increasing evidence that the smog causes people
and suicides and making people allergic to modern life…”
to become allergic to electricity, leading to nausea, pain,
dizziness, depression and difficulties in sleeping and
concentrating…”

What’s on the wires
inside buildings?

Macintosh
PowerBook G4

Energy above 1.7kHz
dissipates internal to the
human body

Energy Efficient Light Bulbs

clean

incandescent lights

dirty

compact fluorescent lights

(~80%)

What’s in our schools?
The waveform below was collected from the library at the Etobicoke School of the Arts
in Toronto, Canada. Channel A was connected to the 120 VAC utility-supplied power
receptacle. Channel B was connected to the same potential, except through the Graham
Ubiquitous filter (removes the 60-cycle). The amplitude of the RF energy riding on the
60-cycle waveform is 35 mV, and the area between the cursors represent a frequency of
12.5 kHz. The reading on the Microsurge meter was 148 GS Units. School was not in
session, and few PCs were running. No Graham/Stetzer filters were used at the time.

35 mV
12.5 kHz

What’s in our schools?

Electromagnetic Spectrum

What’s in our workplace?
l

The Russian B&E Meter measures the electric
and magnetic components of Electromagnetic
Radiation (EMR)

l

Safety standards are:
for 5 Hz – 2 kHz

IE1: 25 v/m
IB1: 250 nanoTesla

for 2kHz – 400 kHz

IE2: 2.5 v/m
IB2: 25 nanoTesla

B&E Measurements

Here a woman is standing in front of a
computer (feet together). The Russian
B&E meter measures the electric
component at 10 V/m and the magnetic
component at 0.01 microTesla.

B&E Measurements

Here a woman is standing in front of a
computer (feet apart). The Russian B&E
meter measures the electric component
at 14 V/m and the magnetic component
at 0.01 microTesla.

MODELING OF INDUCED CURRENT INTO THE HUMAN BODY
BY L.F. MAGNETIC FIELD FROM EXPERIMENTAL DATA
R. Scorretti
Ecole Centrale de Lyon, 36 av. Guy de Collongues, 69134 Ecully, France
URL : http://cegely.ce-lyon.fr

Fig 1 : Induced current density J ( µA/M2)

Research

Research
l
l
l
l
l
l
l
l

Dave Stetzer, Power Quality Expert, Stetzer Electric, Wisconsin
Dr. Martin Graham, Professor Emeritus, U.C. Berkeley, California
Dr. Donald Hillman, Professor Emeritus, Michigan State University
Dr. Magda Havas, Professor Trent University, Peterborough, Canada
Dr. Art Hughes, Ph.D., Electrical Engineering, Texas
Dr. Yuri Gregoriev, Ph.D., M.D., Moscow, Russia
Dr. NikitinaValentina, Doctor of Medicine, Saint Petersburg, Russia
Dr. Vitaly Resnik, Ph.D., Republic of Kazakhstan
have spearheaded worldwide research with numerous researchers
on the effects of electrical pollution on humans and animals over
the past 7 years.

Research

Removal of Dirty Electricity

Studies by Dr. Magda Havas, Trent University, Canada.

1

School

2

Diabetes

3

Multiple Sclerosis

4

Tinnitus & Pain

5

Healthy Individual

Hillman, Stetzer &
Graham,
ASAE Paper (2003)

“Milk Production”

Milk Production cont’d

Milk Production: Other Studies
Effect of 10 kV, 30 microT, 60 Hz electric and magnetic fields on milk production and
feed intake in nonpregnant dairy cattle.
Burchard JF, Monardes H, Nguyen DH.
Department of Animal Science, McGill University, Sainte Anne de Bellevue, Quebec, Canada.
Javier.burchard@mcgill.ca

Milk production is the main agricultural income in the province of Quebec, and the electrical
distribution network traverses the rural dairy production region. This study evaluates the hypothesis
that electric and magnetic fields may affect dairy production....During the first period, the electric
and magnetic fields (E&MF) were off; during the second period they were on; and during the final
period, they were off. The second replicate was exposed for three periods also, but the exposure
protocol was reversed (first period, on; second period, off; last period, on). Exposure to E&MF (on)
resulted in an average decrease of 4.97, 13.78, and 16.39% in milk yield, fat corrected milk yield,
and milk fat, respectively; and an increase of 4.75% in dry matter intake.

Exposure to E&MF (on) resulted in an average decrease of 4.97, 13.78, and
16.39% in milk yield, fat corrected milk yield, and milk fat, respectively;
and an increase of 4.75% in dry matter intake.

Copyright 2003 Wiley-Liss, Inc.

Chicken Embryo Experiment
(Graham & Stetzer)
l

The baby chickens shown here
were hatched in an incubator.

l

The chick on the right is a sample
of what the chicks looked like that
were not exposed to dirty power

l

The chick on the left is a sample
of what the chicks looked like that
were exposed to dirty power for
30 minutes on the 10th day of
being in the incubator. Noticeable
deformities and burn marks are
visible.

Embryo Experiment
(Yuri Gregoriev)

Blood Sugar

Insulin Secretion & ELF Magnetic Fields
An extremely low frequency magnetic field attenuates insulin
secretion from the insulinoma cell line, RIN-m
Tomonori Sakurai 1, Akira Satake 1, Shoichiro Sumi 1, Kazutomo Inoue 1, Junji
Miyakoshi 2 *
1Department

of Organ Reconstruction, Institute for Frontier Medical Sciences,
Kyoto University, Kyoto, Japan
2Department of Radiological Technology, School of Health Sciences, Faculty of
Medicine, Hirosaki University, Hirosaki, Japan
Bioelectromagnetics 25:160-166, 2004. 2004
http://www3.interscience.wiley.com/cgi-bin/abstract/107638676/ABSTRACT

Dr. Thomas Rau is
“convinced ‘electromagnetic
loads’ lead to cancer,
concentration problems,
ADD, tinnitus, migraines,
insomnia, arrhythmia,
Parkinson’s and even back
pain.”
Rau also says, “electrical
sensitivity is a serious
emerging public health
issue globally and a subject
in which most doctors have
no training.”

Solutions
•Ground Current
•High Frequency

Two neutral wires
“5-wire distribution system”

hot wires

neutral

Five-Wire Solution

50% lower

40% lower

EPRI (1995)
6.5 Five-Wire Primary Lines
“A method that practically
eliminates ground currents
associated with primary
distribution lines and still
maintains the advantages of a
four-wire multi-grounded
system, is the five-wire system”

Thicker neutral wire
“Oversized Neutral”
hot wires

neutral

February 27, 2000

Co-op's new line ends stray voltage struggle

Co-op’s new line ends stray
voltage struggle

Jackson co-op installed new line to serve affected dairy
farmers
By CHRIS HARDIE Local news editor
BLACK RIVER FALLS, Wis. -- ..."It's so pleasant to
come in here and hear nothing -- just the fans," Stetzer
said. "Before they were just jumping, and the chains
were rattling," signs of agitation he said was caused by
electrical current -- or stray voltage -- in his barn...The
co-op installed 6 miles of new line -- at a cost of about
$80,000 -- because it wants to help farmers solve stray
voltage problems, general manager Mike Anderson said.
"I understand there are problems out there," Anderson
said. "I've been here 40 years, and I really don't (care)
what everybody else does. I worry about what we do.
We take this extremely seriously, and we always have."

The co-op installed 6 miles of
new line...because it wants to
help farmers solve stray voltage
problems, general manager Mike
Anderson said.

-Rest of article available at:
http://www.strayvoltage.org/stories/
index.php3?Story=20000227_newline.inc

Charles DeNardo, Chief Electrical
Engineer for We Energies
testified in the 1995 PSC Docket 05-EI-108

“Fortunately, there are proven and relatively
inexpensive techniques for addressing any
type of ground current transients, including
those that are intermittent.”

Dairyland Primary Neutral
Isolator

Private Member’s Bill: Oct 3, 2006

IEEE 519-1992

Institute of Electrical and Electronics Engineers

IEEE Recommended Practices and
Requirements for Harmonic Control in
Electrical Power Systems
Sponsors
Transmission and Distribution Committee of the
12. Recommended Practices for Utilities (page 83)
IEEE Power Engineering Society
and measurements at selected points within the utility circuit, including
1.
Perform harmonic
Static Power Converter Committee of the
the PCC,
and
look for
consumers
with converters operating with current distortion beyond
IEEE
Industry
Applications
Society

the limits. If identified, such consumers should be asked to keep the harmonic distortion
Approved June 18,
1992by installing filters, by reducing harmonic generation, or
within the recommended
limits
IEEE Standards Board
through other means.
2.

Approved January 4, 1993
American National Standards Institute

Install filters to control the harmonics.

3.
Install a new feeder. This is effective in stiffening the source and isolating the
harmonic problems. However, it is not always economically feasible.

Corcom Filter

The Graham-Stetzer Filter

Side View

Front View

Ontario Hydro Power Quality
Reference Guide

Stetzerizer Microsurge Meter
Front View

The Health Department of the Republic of
Kazakhstan has stated that any reading on this
meter exceeding 50 is unacceptable and steps
must be taken to lower such readings.

AMERICAN JOURNAL OF INDUSTRIAL
MEDICINE (2008)

Microsurge Reading:
>2000 GS Units increases
cancer chance by 25%
>1000 GS Units increases
cancer chance by 15%

The Canadian Human Rights Commission:
Medical Perspective on Environmental Sensitivities,
2007

Some emerging research regarding electromagnetic
sensitivities focuses on the radio-frequency “noise” on power
lines... //Graham-Stetzer filters can be plugged into outlets to
remove these high frequencies from the power lines...
improvements are reported for several health outcomes,
including multiple sclerosis, behavioral problems and asthma
in children in schools, and diabetes.

Journal of the Royal Institute of
Public Health (2007)

Microsurge meter assessment in the patient's bedroom
revealed power surges reaching 1600 GS units (safe
levels reported as <30 GS units). Filtration of dirty
electricity reduced levels to under 30 GS units, and the
patient noticed a dramatic and consistent improvement
in sleep patterns within 1 week.

Science of the Total Environment (2008)

Improving power quality, with GS filters, is accompanied with
enhanced teacher wellbeing and improved student behavior in
middle and elementary school resulting in a better overall
learning experience

Unfiltered Environment

Here a woman is standing near a wall.
The electric component measures 3 V/
m. No Graham-Stetzer Filter is
plugged in.

A Filtered Environment

l

A Graham-Stetzer Filter is
plugged into the wall

l

The electric component
immediately dropped to 2 V/m

l

Shortly, the electric component
read 0 V/m

Unfiltered Homes

143 mV
16.6 kHz

393 mV
12.5 kHz

Filtered Homes

56 mV
1.7 kHz

39 mV
0.8 kHz

Filtered Schools

Etobicoke School of the Arts in Toronto

without
Graham-Stetzer filters

36 mV
12.5 kHz

with
Graham-Stetzer filters

9 mV
1 kHz
Several Graham-Stetzer filters were
plugged-in nearby PCs in the library at the
time. The reading on the Microsurge meter
was 28 GS Units.

Filtered Schools
Melrose-Mindoro School

“…and of the 37
students with
inhalers, only three
of them use the
inhaler for their
exercise-induced
asthma…”

Filters Protect Electronic Equipment

l Annual Electronic Equipment Repair Budget for

Blair-Taylor School, Wisconsin
l

$90,000 before filters installed

l

$4,000 after filters installed (for past three years)

Biological Effects of EMFs, 3rd International Workshop, Kos, Greece, 4-8 October, 2004.

Filtered Schools
Willow Wood School, Toronto, Canada

Biological Effects of EMFs, 3rd International Workshop, Kos, Greece, 4-8 October, 2004, pp:311-317.
TEACHER AND STUDENT RESPONSE TO THE REMOVAL OF DIRTY ELECTRICITY BY THE GRAHAM/
STETZER FILTER AT WILLOW WOOD SCHOOL IN TORONTO, CANADA.
MAGDA HAVAS, MICHELLE ILLIATOVITCH and CAMERON PROCTOR
ENVIRONMENTAL & RESOURCE STUDIES, TRENT UNIVERSITY
Peterborough, ON, K9J 7B8, Canada, mhavas@trentu.ca

Abstract

Symptoms improved for 55% of the teachers . . . Teachers
were less frustrated, less tired, less irritable. They were
better able to focus and had better health, improved mood,
and greater sense of accomplishment.

The purpose of this study was to test the effect of the Graham/Stetzer microsurge filters on the wellbeing of teachers and on the
behavior of their students in a private school (grades 1 to 12) in Toronto, Canada. GS filters remove electromagnetic frequencies from
4 to 100 kHz on indoor wiring and they were installed in this school because one of the students is electrically sensitive. Teachers were
asked in a single blind study to complete a questionnaire daily between January and March 2003 for a 6-week period (3 weeks with
and 3 weeks without filters). Eighteen teachers out of 49 completed the questionnaire enough times to enable statistical analysis.
Symptoms improved for 55% of the teachers and got worse for 11% of the teachers while the filters were installed. Three teachers
(16%) had no response to the filters and another three (16%) had mixed reactions (some symptoms improved and some got worse).
Overall teacher wellbeing improved while the filters were in place. Teachers were less frustrated, less tired, less irritable. They were
better able to focus and had better health, improved mood, and greater sense of accomplishment. Student response appeared to be agespecific with younger students responding more favorably than older students. This preliminary study needs to be repeated in other
schools. If the Graham/Stetzer filters are as effective as they appear to be, then the dirty electricity in schools, homes, and offices can
be reduced until other methods are in place to minimize the production and distribution of this form of electrical pollution.

Studies: Dr. Magda Havas
Trent University
l Greece 2004
– 3rd International Workshop EMF, School Study

l London 2004
– International Scientific Conference on Childhood Leukemia

l Prague 2004
– WHO Workshop on Electrical Hypersensitivity

l Italy 2006
– International Commission for Electromagnetic Safety
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Trent University researcher identifies potential to “clean up dirty electricity”
Monday, November 29, 2004, Peterborough
Trent University’s electromagnetic field expert Dr. Magda Havas is housecleaning. She’s set her sights on cleaning up so-called dirty electricity and she’s found that, for some, the
experiment has been life altering. The research involves the use of filters that reduce the poor power quality generated by electronics in our offices and our homes. Results from
several case studies by Prof. Havas have shown the use of these filters not only reduces symptoms associated with electrical hypersensitivity, including chronic fatigue, depression
and headaches, but can have positive effects for those with diabetes and multiple sclerosis, says Prof. Havas of Trent’s Environmental and Resource Studies Department. She
presented the findings of five case studies involving the use of Graham/Stetzer filters last month at a World Health Organization workshop on electrical hypersensitivity in Prague.
Electrical hypersensitivity, she explains, while somewhat difficult to understand, is similar to chemical sensitivity, and, in some cases, maybe the cause of those unexplained body
aches and pains, headaches and that foggy-brain feeling. Often one of the first signs of electrical hypersensitivity, says Prof. Havas, is sensitivity to fluorescent lighting.

“The results (of the case studies) suggest that poor power quality may be contributing to
electrical hypersensitivity and that as much as 50 percent of the population may be
hypersensitive,” notes Prof. Havas. “The concept that is novel is that dirty electricity has
biological effects.” In each of the case studies, health benefits including improved sleep,
reduced blood sugar in diabetics, reduced body aches and headaches and symptoms
associated with multiple sclerosis as well as reduced ringing in the ears for tinnitus sufferers,
have been realized, prompting Prof. Havas to further her research. She has recently traveled to
England, Greece, Czech Republic as well as Trinidad and Tobago to present her findings.

. . . poor power quality may be contributing to
electrical hypersensitivity . . .
-30-

For further information, please contact Dr. Magda Havas, (705) 748-1011, ext. 1232 or mhavas@trentu.ca

Study in Japan

Conducted a study at Natural Clinic Yoyogi in Tokyo today,
with great support from the director Dr. Shirai, to check how
a subject's blood sugar level changes when the EMF level is
lowered by GS filters.

Tatsuaki Sugimoto
Preventive Healthcare Japan Co., Ltd

* Article from The Sunday Times magazine

Cooperative Effort
1.

The solution to this problem requires a cooperative effort.

2.

Utilities need to update their outdated distribution systems
to meet today’s technological loads.

3.

Consumers need to reduce the amount of RF they are
putting on electrical wires.

Questions
v Can we enjoy the benefits of electricity?
v Can we use it safely?
v Is the technology available to accomplish this?
v Can we achieve it with minimum expense?

