: AUG e
16 Aug 2017 OFFICIAL COPY 523 2

mny
Ne ;,lerkg ..
4 l,i'_a‘;‘,t. o :f\ ’}Jf;,l,-‘ @
i_.;’,,b

From: Oliver L. Canaday, 713 Camellia Ave, Panama City, FL. 32404 OMmisg,.
- (-pertains to my small farm located 909 Parker Town Road, Four Oaks, N.C.)

To: Attorney General Josh Stein, Department of Justice, 9001 Mail Service Center,
- Raleigh, N.C. 27699-9001

—>> Chief Clerk, N.C. Utility Commission, 4325 Mail Center, Raleigh, N.C. 27699
Ref: (a) Docket No. E-2, Sub 1150 (Application) (179 pages)

(b) Biolnitiative 2012, (http://www.bioinitiative.org/) (“Human beings are
- bioelectrical systems. Our hearts and brains are regulated by internal
- bioelectrical signals.”) -

(c) Routing Study and Environmental Report, prepared for Duke Energy,
- Cleveland-Matthews Road 230kV Transmission Tap Line Project, Raleigh,
- N.C., Project No. 92394 of 06/2/2017, prepared by Burns & McDonnell
- Engineering Company, Inc. Kansas City, Missouri; (Docket No. E-2, Sub
- 1150, pages 10-153 of 179)

(d) Direct Testimony of Timothy J. Same for Duke Energy Progress, LLC; (Docket
- No. E-2, Sub 1150, pages154-174 of 179)

(e) Appendix B — Agency Correspondence, (Docket No. E-2, Sub 1150 via
- e-mails, pages 85-97 of 179) (N.C. DEQ does not address EMF pollution)

(f) Power Lines and People Concern at- www.electricsense.com/4637/emfs-from-
- power-lines-the-facts

(g) 30 Jun/ 5 Jul 2017, Using Gauss Master Meter No. X000918K5N, | took EMF
- readings on Parker Town Road about (o/a) 50 meters from 230kV Line cross-
- ing; at 1710 hrs/1455 hrs, both reading -mill gauss (mG) 10. (ROW to be 125’
- -half each side is 62.5’, 50 meters is o/a 165’, ROW is not EMF safe)

(h) 30 Jun 2017, Using Radiation Meter: Model CDV-717 No.1, SerNo.44472, |
- took radiation readings at hours: 1015, 1200, 1440, 1530, 1710; each reading
- .2r/hr. -On 5 Jul 2017, | took a reading at 1500 hrs, -was .2r/hr; see enclosure
- (4) for dose limits via U.S Nuclear Regulatory Commission (NRC). (I believe
- same readings can be duplicated in Raleigh area o/a 50 meters from any
- 230kV line with mG reading or r readings.)

(i) Direct Testimony of James Umbdenstock for Duke Energy Progress, (Docket
- No. E-2, Sub 1150 pages175-178 of 179)
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(j) Electric and Magnetic Fields: An EPA Perspective on Research Needs and
- Priorities for Improving Health Rick Assessment (google site)

Encl: (1) Page 39 of 179 of reférence (a); - 4.3.2 Public Information Workshop heading

(2) Page 59 of 179, reference (a); -5.0 ENVIROMENTAL IMPACTS OF THE
PROPOSED PROJECT, (5.1...5.5) (not 1-item mentioned about EMF)

(3) WHAT DO THE STUDIES SAY ABOUT EMFS FROM POWER LINES? (p.3 &
4/excerpt) see entirely at www.electricsense.com/4637/emfs-from-power-lines-
the-facts)

(4) U. S. Nuclear Regulatory Commission (NRC), NRC Occupational Dose Limits

(5) Electric and Magnetic Fields (EMF) Affect Milk Production and Behavior of
- Cows; via Michigan State University

(6) Info, Snap Shot —Pages: -EMF Health Effects/Biolnitiative Report 2012; -Table
- of Contents; -List/Biolnitiative Participants/Contributing Authors (27 Doctors/
PhDs,- (-all these professionals in their fields cannot be wrong)

(7) Electric and Magnetic Fields: An EPA Perspective...-(3-page excerpt)

Subj: Fraud in Application for Duke Energy Progress, LLC for Certificate of

- Environmental Compatibility and Public Convenience and Necessity to Construct
- Transmission Line in the Cleveland Area of Johnston County, N.C. Docket No.

- E-2, Sub 1150 of 14 Jul 2017

1.- Attorney General Josh Stein, | have discovered Fraud reading reference (a)
pertaining to subject. | will list items of Fraud discovered.

a. Reference (c), page 39 of 179 contains following fraud statements, Burns &
McDonnell Engineering: (see enclosure (1)

1_“An Informational letter and small-scale map...was mailed to all property
owners within 500 feet of the alternative routes 2 weeks prior to workshops”. | am
a property owner, | never received this letter. This is fraud. (First letter | received
from Duke Energy about new transmission line was via certified mail No. 7016 2710

0000 2201 7004, signed for 17 May 2017; (about (o/a) 6-months later).

2. “...Duke hetd two open forum workshops on November 16 and 17, 2016,..." —
Notification of workshops -2-weeks prior would be on/about ofa 2 Nov. 2016. | did not
attend workshop, nor represented there, as Duke never informed me of workshop.
Reference (a) and (c), the way presented, insinuates Duke notified all property owners’
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2-weeks prior to dates of workshops. | was not informed, which leads me to believe
other property owners were not notified. This is fraud.

b. Reference (d), lines 1, 2, 3. (Direct Testimony); -States; -“An informational letter
and small scale map,...was mailed to all property owners within 500 feet of the
alternative routes two weeks prior to workshops.” | am a property owner, | never

received this letter. ‘This is Fraud, and under “Direct Testimony”.

c. Enclosure (2), outline content does not address dangers of environmental pollution
via EMF on 230kV transmission line. (It appears Duke Energy gave two brochures to
Burns and McDoennell to put in application, even has Duke Logo on them.) This is
presented as if an environmental study for EMF was done. This is fraud. (This is in
Appendix C — Public Involvement Information.) Reference (b) and enclosure (3) -
electronic site, addresses dangers of EMF pollution.

d. Reference (e), (I read the e-mails), no mention of EMF pollution. | do not know if
the agencies were asked for EMF pollution input. As a property owner, it seems an
environmental impact study would include EMF health issues assessment for people
and livestock as both are affected by EMF pollution see reference (b) and enclosure (5).
This indicates Application, Docket No. E-2, Sub 1150 is incomplete, -request —be
stopped until EMF pollution study is done on people/livestock. Evidence EMF
Pollution/radiation exist is shown via references {f), (g), and (b), see enclosure (3)

e. Reference (h), page 177, lines 17 — 20, states: “There are currently no
transmission lines or substations in this area of Johnston County, which is roughly
bounded by Interstate 40 (1-40) on the west, Highway 70 Bypass on the north, Highway
70 on the east and Interstate 95 (I-95) on the south.” This testimony statement is
Fraud -reason, -there is a transmission line shown via reference (a), page 103-map.
This transmission line crosses Hwy-42 east of |40, it crosses Hwy-1010/Cleveland
Road east of I-40, and the line is east of 1-40 before it crosses Middle Creek. This
shows 3- reference points of a transmission line in this area of Johnston County, N.C.
This testimony statement is Fraud. - (This transmission line, 500kV can have a tap
line come off it to new substation. —There is a way for 500kV line to be tapped for use
via distribution lines to homes and businesses; why else build one. Two examples: tap
lines off 500kV line for distribution line use -Knightdale, N.C. (pop.14,784) and
Fayetteville, N.C. (pop.204,759).

1 _Long term effects from reference (f); mG 10 per hour reading over time: 10 mG
X 24 hrs = 240 mG per day, X 365 days = 87,600 mG per year, X 40 years = 3,504.000
mG. The question to N.C. DEQ is; -What are health effects receiving 3,504,000mG on
people for 40 years and livestock 87,600mG per/yr. for 5/10/20 years?......



_2 Long term effects from reference (g); .2r per hour reading over time: .2r/hr X 24
hrs = 4.8r/h, X 365 days = 1752r/yr, X 40 years = 70,080r over 40 years? The question
to N.C. DEQ is; -What are health effects receiving 70,080r on people over 40 years and
livestock receiving 1752r per/yr. over 5/10/20 years?...

2. Reading/studying about EMF relationship to health of people/livestock indicates
health issues develop over period of time. (Some peoples’ immune systems perform
better than others, example would be: in kids, in teens, the 20s/30s,.....or wait until
60s/70s. EMF is indicated via references (b), (f), (g), (h), (j) and enclosures (3), (5), (6),
and (7). See enclosure (6) for snapshot of report. | do not believe all these
Doctors/PhDs are wrong. ---- (| object to subject transmission line crossing my property.
Cleveland area has space for a new ROW or use existing ROWs for 230kV line.
Cleveland area has created need for increase of electrical power by: -Property owners
selling land at a profit to developers; -Developers partition land into lots/cut roads/sold
lots to builders at profit; -Builders built home to sell at profit to buyer. -Growth/progress
created by Cleveland area & profits should sustain itself with electrical infrastructure
without infringing on property owners 12-miles south.)

3. Connecting the dots of reference (a) — (j) and enclosures (1) — (7) demonstrates the
application under Docket No. E-2, Sub 1150 has Fraud and incomplete EPA study.
This Fraud is not frivolous. Implementation of Duke Energy application — Docket No.
E-2, Sub 1150 will bring hardship to my small farm: -first-via destruction of o/a an acre
of almost mature timber (one tenth) of timber land on farm - (reason | bought a portable
sawmill to saw my own lumber), -second- now | know it will effect it's use for small
cow/calf farming being done year round on farm. When EMF effects dairy cow's milk
production, it means it will affect milk going to calf. The calves is what pays the land
rent and | pay the property taxes with land rend and make repairs. -Third -Reference (j),
U. S. EPA Perspective; convinces me EMF contributes to health issues of people and
live- stock. Duke Energy Progress has not shared their research with U.S. EPA that
clarifies EMF does not contribute to health issues of: cancer, Alzheimer's & etc. If
shared, | cannot find it. —Conclusion; -my gut instinct is Duke/all electric utilities nor
EPA is publishing all they know about EMF due to economic cost to fix.

4. Request Attorney General Josh Stein stop reference (a), Until Fraud is removed
from application in Docket No. E-2, Sub 1150, & EPA study is approved with impact of
EMF pollution on people and livestock. —Reply requested.

Sincerely,

ﬁé‘/z
Ofiver L. C%;V\



Cc: N.C. DEQ Administration, 1601 Mail Service Center, Raleigh, N.C. 27699-1601;
-Request your office compute health dangers to people and livestock via EMF pollution
and Radiation via reference (f) and (g). —See paragraphs 1., d., 1 & 2. Please forward
computations to N.C. AG Josh Stein. Please feel free to contribute any known EMF
information to N. C. Utility Commission and N. C. AG Stein. Many health issues
shown in reference (b) take years to surface; (as happened with Agent Orange & Camp
Lejeune Water Pollution, | have first-hand experience with both). Request reply, cc: for
0. L. Canaday



Cleveland-Matthews Road 230kV Tap Line Project Analysis of Alternatives

The primary concern discussed during the agency scoping meeting was related to the presence of a
federally protected mussel species (dwarf wedgemussel) and other federal aquatic species of concern
within the study area. The USFWS and NHP provided Duke with information on streams and their
tributaries that had differing levels of sensitivity based on the known existence or potential to support
aquatic species of concern. This information was incorporated into the route evaluation factors. Copies of

agency correspondence are included in Appendix B.

4.3.2  Public Information Workshops

The intent of the public information workshops was to provide potentially affected landowners near the
alternative routes an understanding of the need for the Project, the decision-making process used to select

a preferred route, and a forum to voice concerns about the proposed Project.

An informational letter and small-scale map describing the Project and advertising the workshops was

mailed to all property owners within 500 feet of the alternative routes 2 weeks prior to the workshops.

Additionally, a news release was issued to the public 7 days prior to the workshops. Information about the
Project and a map of the study area and routes were also available on the Duke website throughout the
duration of the route selection phase. The Project website is updated as the development and construction
of the Project progresses. Copies of the news release, letters, and website information are included in

Appendix C.

To gather public input on the route alternatives, Duke held two open forum informational workshops on
November 16 and 17, 2016, at the C3 Church in Clayton, North Carolina, and the Johnston County
Community College in Smithfield, North Carolina, respectively. A total of 149 people signed in to the
workshop in Clayton,«and 61 people signed in to the workshop in Smithfield. On both evenings, there

were additional attendees observed that did not sign in.

The public workshops included displays with information on Project need, engineering, route alternatives,
environmental management, and ROW requirements. Representatives from Duke and Burns &
McDonnell were present to address the public’s questions and take comments. Potential routes for the
proposed transmission line were depicted on aerial photographs. No preferred route had been selected at
the time of the workshops. Photographs and drawings showing the types of structures that would be used
for the Project were displayed. Duke staff was also present to discuss ROW acquisition and maintenance,

and electric and magnetic fields associated with transmission lines.

Participants at the workshop received a written questionnaire to communicate their opinions on the

routing criteria, the segment locations, and issues of concern regarding the Project. The public was asked

Duke Energy 4-7 - Burns & McDonnell
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Is The Trifield Power Lines and People Concern

100XE The Best
EMF Meter?

Cordless Phones:
Even More
Dangerous Than

Cell Phones?

EMFs in Your

Home — My
WHAT DO THE STUDIES SAY ABOUT EMFS FROM POWER
LINES?

ﬂ Powerline EMFs have been linked to:

— leukemia (especially in children)

Protection Tips

- breast cancer

- brain cancer

- reproductive problems and birth defects
L]

- depression,

- blood disorders,

- heart disease, sleeping complaints and a host of other ailments.

Dozens of studies have found links between living near power lines and poor health:

Tk

—as far back as 1979 the Wertheimer and Leeper study found that children living
near ordinary power lines had 3 times the likelihood of developing cancer....large
gauge transmission lines are worse.

> _ the Savitz study (1980s) concluded 10-15 percent of all child cancers resulted
from magnetic field exposure from powerliines.

$ —the Wall Street Journal reported in 1993 that the real estate resale value of homes
decreased by as much as 30%, if exposed to electromagnetic fields

— according to a 2005 study published in the British Medical Journal, babies who live
near high-voltage power lines are almost twice as likely as others to develop

—

leukemia during childhood

And yet despite this evidence people are still being subjected to EMFs from power

lines which are installed too close to people's homes.
L]

What Kind of EMFs do Power Lines Create?

There are two types of electromagnetic field produced by powerlines.

— an electric field is always present when the powerline is switched on. It strength
depends on the voltage.

— a magnetic field is caused by the electric current flowing in the line when people
use electricity. This can vary considerably and is considered the most dangerous.

P gz
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Elect Is are stopped by most building materials. The real pr with power
lines are the magnetic fields.

Magnetic fields penetrate practically everything. The main factor that reduces
*magnetic fields is distance from the source. In other words the further away you can
get from these powerlines the better. But if its your home that is situated too close to
a power line this is not easily resolved.

Are Underground Power Lines Safer?

The EMFs from underground powerlines are slightly different. The electric fields will
usually be negligible because they are screened by soil, concrete, sand etc. But
because underground cables tend to be buried close to the surface the magnetic
fields at ground level can be high, except for the fact that the cables tend to be
closer together than for overhead cables so the magnetic fields cancel out.

Can | Tell if a Power Line is Dangerous By Looking At
It?

The width and size of the cables is a good indication of the voltage. But you can't
know the current flowing (what electricity people are drawing). And you can't tell the
configuration.

What's the configuration? In your home, if your house wiring is not balanced, that's
to say the phase and neutral wires are not run together, this creates high magnetic
fields. Similarly with powerlines, if the current on one side of the line cables is very
different to the current on the other, this leads to much higher electric and magnetic

fields than if both sides carried equal currents.
.

How Can | Know The EMFs Being Emitted From A
Power Line?

The only way to know for sure what EMFs are being emitted by a powerline is to
measure with an EMF meter. Your power company may be willing to do this testing
for you. Then again your request my fall on deaf ears. In which case you can quite
easily test your exposure by purchasing an EMF meter.

Measure the EMFs indoors and outdoors. Take measurements at different times of
the day. Measure where you sit, and where children play.

Test with your electricity switched off at the mains, then again with it turned on, so
you can determine how much of the EMFs are coming from the power line and how
much from your own house wiring and electrical appliances.

What Are Safe Levels of EMFs From Power Lines?

The Biolnitiative Report recommends safe limits for EMFs. For ELFs ( low frequency
EMFs) the Biolnitiative Report recommends 1 milliGauss (0.1 microTesla) limit for b"‘
habitable space adjacent to all new or upgraded power lines.

If you are electrically sensitive this may still be much too high -the Building Biology
guidelines recommend a much lower limit.

What To Do If Your Home Is In Close Proximity To A
Power Line

The first thing to do is to obtain reliable readings with an EMF meter (as described
above). There may be no cause for concern. You may live in very close proximity to
a power line but the EMFs may be negligible. Then again you may live at good
distance but your exposure may be significant because of the very high voltages in
the cables. Obtaining EMF meter readings is the only way to know for sure.

If your readings are high then you have two options. You can either shield or you
can move out. Shielding will not be easy. Yes, shielding does work easily and well
for the electric field element. Practically any sheet of metal, metal screen, or metal
fencing, provided the metal is grounded will do the job.

Pedz FAeL: (3)



NRC Occupational
Dose Limits

Whol Body (TEDE) 5,000 mrem/yr
Any Organ (TODE) 50,000 mrem/yr
Skin (SDE) 50,000 mrem/yr

Extremity (SDE) 50,000 mrem/yr
Lens of Eye (LDE) 15,000 mrem/yr
Embryo/Fetus of DPW 500 mrem/yr
Member of the Public 100 mreml/yr

Note: 1,000 mrem = 1 rem

Briefing for Aedia
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Milk Production and Behavior of Cows; Results &3
Using Shielded Neutral Isolation Transformer

By Donald Hillman, Ph.D., Charles L. Goeke, M.S., and Richard Moser, EE
12" International Conference on Production Diseases in Farm AnimalsI Michigan State University

Published by: Shocking News, 750 Berkshire Lane, East Lansing, MI 48823 -- donag1@aol.com

SUMMARY

In 2002 we reported that behavior, health, and milk pro-
duction of cows were impaired by transients and by the 3%, 5%, 7%,
and triplen harmonic electrical currents from utility power lines.
Kaune et al., concurred in that 180 Hz currents and the 3™, 5%,
and 7" harmonics in the living areas of homes were associated
with cancer deaths of former residents in Denver, CO.
Subsequently, our investigations revealed that a cellular telephone
signal generator located at the base of an antenna tower, was
charging the neutral-ground with 10+ V and the 37, 5%, 7™ and
other harmonics were on the neutral conductors and water lines of
homes, schools, and workplaces in the area, causing harmonic
distortion of the power supply. Primary neutral voltage and 3%,
5% 7% and other harmonics on dairy farms were reduced to near
zero when a shielded neutral isolation transformer was installed
between the utility and the dairy. Animal behavior improved
immediately, and milk production which had been depressed for 3
years, gradually returned to normal within 18 months after
installation of the shielded transformer. Shielding prevents
transients and harmonics on the utility primary from induction
onto the user neutral and likewise prevents user harmonics and
transients from getting onto the utility electrical line. Changes in
concentrations of several blood and cerebrospinal fluid
components, energy and fat metabolism, and reduced milk have
been reported for cows exposed to EMF from overhead powerlines
in Canada. Consequences are related to the time and intensity of
exposure to EMF.

INTRODUCTION

Farm investigations revealed that transient and harmonic
voltages and currents were related to animal behavior, health, and
milk production of dairy cows on 12 farms. Details of methods
and materials were reported previously (Hillman 2003) and results
are in the DVD presentation that accompanies this article.

Briefly, the farm studies revealed that:

W Transients and harmonics were prevalent on rural electric
power lines and were commonly called “noise” or “dirty”
electricity in the electrical industry.

B Neutral-to-ground distorted non-sinusoidal transients
averaged 280+ 60.2 V on 3 farms for 165 days, and 79.9 V
on five farms for 385 of 515 days as recorded by Fluke®
EventRecorder VR-101.

®  The concentration of transients and harmonic impulses varied
greatly from farm to farm, day to day, and time of day.

B Milk per cow/d decreased as the number of transient events,
hot-to-neutral! and neutral-to-ground, transients {oscillations,
spikes on the power supply) increased daily.

m  Milk was negatively correlated with phase-shift degree angle

July 2004

of transients.
®  Step-potential oscilloscope voltage readings from the floor

of milking stalls averaged 0.0628 V {62.8 mV = 39.8 mV)

and ranged from 0 to 0.1516 V (151.6 mV) on five farms

for 515 days.
®  Cow movement (steps/min) increased as the voltage
differential (minimum - maximum) increased from 0.9 to
6.0 millivolts during the same minute and as the voltage
standard deviation increased..
®m  Milk per cow/d decreased as the number of 37, 5%, 7%, 21,
28", and 42™, harmonics increased/d. Harmonics were
correlated with the number of transients per day.
®  Milk decreased as the sum of triplen harmonics (3, 9%,
15™ 21%, 33 and 39™ ) increased/d (P < 0.003).
®  Cow impedance decreased as frequency increased.
Current in the cow increased as frequency increased.
®  Public Utility Commission (PUC, PSC) standards and use
of 500-chm resistors in test circuits adopted in Wisconsin
and some other states underestimate effects on cow
behavior, health, and milk production of non-sinuscidal,
inferior-quality power on rural power lines.

®  ]IEEE 5189, 1992 recommended 5% Total Harmonic

Distortion (THD%) on the utility side of the meter, and 5%

Total Distortion Demand (TDD%) on the end-user side of

the meter, limits that were set for protection of electrical

and electronic eqnipment must be applied for protection of
livestock and humans as well.

®  The Grounded-Y distribution/transmission system uses the
earth as a return conductor for neutral current resulting in
carth currents that could be avoided by hard-wiring the
neutral back to the substation.

Relationships between frequency of voltages and current
passing through the cow were reported by Aneshansley et al.
(1990, 1995) and are illustrated below. Voltage at harmonic
frequencies increases amperage two to three times compared to
sinusoidal 60 Hz voltage because of the reduced impedance of
the cow at higher frequencies.

Encl: &)
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EMF Health Effects Study Releaz=- .- Biolnitiative Report 2012 L Page 2 of 12

Everyone always asks me — wﬁéi‘fler they’re skeptics or not — where
can I read peer-reviewed, published studies about EMF health effects?
“Are there really studies linking magnetic fields and radio frequency
radiation to cancer?” Well... this is it! Here is a big dose of reality for
all the naysayers.

(http://healthybuildingscience.com/wp-
content/uploads/sites/85/2013/01/EMF-Health-

Effects.png)

(http://www.bioinitiative.org/)

EMTF Health Eftfects — Biolnitiative Report 2012

EMF Health Effects — Biolnitiative Report 2012

This excerpt from the updated Biolniative Website (http://www.bioinitiative.org/):

“PUBLICATION DATE: December 31, 2012

WHERE: The Biolnitiative 2012 Report will be published at www.bioinitiative.org (http://www.bioinitiative.org/). Free
download.

WHAT ISIT: A report by 29 independent scientists and health experts from around the world* about possible risks from
wireless technologies and electromagnetic fields. It updates the Biolnitiative 2007 Report.

WHAT IT COVERS: The science, public health, public policy and global response to the growing health issue of chronic
exposure to electromagnetic fields and radiofrequency radiation in the daily life of billions of people around the world.
Covers brain tumor risks from cell phones, damage to DNA and genes, effects on memory, learning, behavior, attention;
sleep disruption and cancer and neurological diseases like Alzheimer’s disease. Effects on sperm and miscarriage (fertility

http://healmybuildingscience.com/2013/01/07/emf-hea1t1;-cff cts/ E}‘lC} N (é) 711272017



M f T/'f”] "ﬁ
J. A/ \ )(7
Y fir FII
. J

j d aijf
Mbascnmmen ]



-

Biolnitiative Report 2012: Table ;““ “'ontents L Page 1 of 2
s ! S i n - =
w " - 87" any o
] Tee g . £ . e L g eimhs
E
Biolnitiative 2012
" A Rationale for Biologically-based Exposure Standards :
for Low-Intensity Electromagnetic Radiation ’
‘: r Yeu gre here; Home ;7 Talide af Contents 2 Search
'5';.. R e .
. %
) Table of Contents g
. &
2 e
’!E‘r -
- : ;+ Sé&]&ﬁ}’ﬁé;:ég" gt ¢ g e o et e ey ?
. ~ SECTION ii: TABLE OF CONTENTS ‘ S T T g
: % Table of Contents 2007 .
7 ™ Tabte of Contents 2012 1
- ¥ SECTION 1: SUMMARY FORTHEPUBLIC AND CONCLUSIONS -~ = A
" !5 SEGTION 2: STATEMENT OF;;E:;RSBTféﬁ R G )
. ’+ SECTION 3 THE EXJSTING PUBLIC EXPOSURE § o :s
: '+ SECTION 4 EVIDENGE FOR INADEQUAGY OF THE STANDARDS. | - T : .
7% SECTION 5- EVIDENGE FOR EFFECTS ON GENE AND PROTEIN EXPRESSION. !
g ‘:"S_EEZHON 6. EVIDENCE FOR GENGTOXIC EFFECTS — RFR AND ELF DNA DAMAGE . "
- T SECTION 7 EVIDENCE FOR smesgﬁéé;owss (STRESS PROTEINS) * AFE : i .
i *& SECTION 8 EVIDENCE FOR EFFECTS ON IMMUNE FUNCTION E
“Z'$ECTION 9: EVIDENCE FOR EFFECTS ON NEURGLOGY AND BEHAVIOR -+ R
) % SECTION 10.6FFECTS OF EMF FROM WARELESS COMMUNICATION UPON THE 1 B'Lab'-o_gn—ﬁﬁ.i—éaﬁé 1
b : fmé‘é'c‘:?la;ﬁ 1 EVIDENCE FOR BRAIN TUMORS AND ACOUSTIC NEUROMAS 7~ ]
- "+ SECTION 12: EVIDENCE FOR CHILDHOOD CANCERS' (LEUKEMIA) TR B
’?_s?_'éﬁou 1% EVIDENGE FOR EFFECTS ON MELATONIN: ALZHEIMER'S DISEASE AND BREAST CANGER.  °
::, 7+ SECTION 14 EVIDENGE FOR BREAST CANCER PROMOTION -
byl | SECTION 15, EVIDENGE FOR DISRUPTION Y THEMOBULATING SIGNAL 28
{+ SECTION 16: PLAUSIBLE GENETIC AND METABOLIC MECHANISMS FOR BIOEFFECTS OF VERY WEAK | *
e ELF MAGNETIC FIELDS ON LIVING TISSUE :
 SECTION 17 EVIDENCE BASED ON EMF MEDICAL THERAPEUTICS ST T
*? SECTION 18: FERTILITY-AND REPROBUCTION EFFECTS OF EI«F R .;.._-q.__._w.w,{
: “% SECTION 16: FETAL AND NEONATAL EFFECTS OF EMF o o g
2 'SECTION 20: FINDINGS IN AUTISM CONSISTENT WITH EM%:I‘:IBEI;I—R" T T
H o o e o e e e e
N % SEGTION 22 PRECAUTION IN AGTION = GLbégﬁ;L.éLlC'l:é;\ffs ExAMPLEs SINCE BIOINITIATIVE 2007 7
" SEOTION 35 THE PRECAUTIONARY BRINGILE | oo s
+-'ssc1'|0Nm24 'KEY SGIENTIFIC EVIDENCE AND éﬁ%lféhsiifm POLICY ﬁé&;‘éﬁ”ﬁéﬁ“&i‘iﬁﬁs‘ T
’ "+ SECTION 25: LIST OF aﬁ_ﬂmmms AND AFFILIATIONS T T T T
" ¥ sECTION 26¢ GLOSSARY OF TERMS AND ABBREV!K?EE)E% e 3 .
e § e s . - - .

'¥ SECTION 27- APPENDIX -

S ez - o o . o B R R i,

http://www.bioinitiative.org/table-of-contents/ P 2 G/ 3’ Eﬂc Cé) 7/12/2017



Contributing Authors of the the 2007 and 2012 Biolnitiative Working Groups

Jitendra Behari, PhD, India
Carlo V. Bellieni, MD, Italy
Igor Belyaev, Dr.Sc., Slovak Republic
Carl F. Blackman, PhD, USA
Martin Blank, PhD, USA
Michael Carlberg, MSc, Sweden
David O Carpenter, MD, USA
Zoreh Davanipour, DVM, PhD USA
Adamantia F, Fragopoulou, PhD, Greece
David Gee, Denmark
Yuri Grigoriev, MD, Russia
Kjell Hansson Mild, PhD, Sweden
Lennart Hardell, MD, PhD, Sweden
Martha Herbert, PhD, MD, USA
Paul Héroux, PhD, Canada
Michael Kundi, PhD, Austria
Henry Lai, PhD, USA
Ying Li, PhD, Canada
Abraham R. Liboff, PhD, USA
Lukas H. Margaritis, PhD, Greece
Henrietta Nittby, MD, PhD, Sweden
Gerd Oberfeld, MD, Austria
Bertil R. Persson, PhD, MD, Sweden
Iole Pinto, PhD, Italy
Paulraj Rajamani, PhD, India
Cindy Sage, MA, USA
Leif Salford, MD, PhD, Sweden
Eugene Sobel, PhD, USA
Amy Thomsen, MPH, MSPAS, USA

f.3¢3 el (2)



s
p
S

ELECTRIC AND MAGNETIC FIELDS;_AN EPA PERSPECTIVE
ON RESEARCH NEEDS AND PRIORITIES FOR
IMPROVING HEALTH RISK ASSESSMENT

CONTENTS
Executive SUMMAETY ...cicimmvcneisnmmeaises iremmsussssesrresears S — Aeemsenne ES-1
chaptﬁf l IﬂtrOdUCt!Uﬂ ------------------------------------- T T S ST YL LT I TR T T 1Y !'1
Chapter 1. Health Effects .... ntaustsve st s ser s e R SRR R AR -1
A. Methodologic Issues for Epidemiclogy ... IUTURURO | = |
B. CANACET ... issinismtinsrisaesessressinsrenmssmessssnanessmns I3
C. Reproduclive and De'felopmental [0 P -5
D. Nervous System Effects ...... weare 117
E. Jmmune System Effects viesrenarrnennsss =10
Chapter Il Biophysical Mechanisms ... ereerrosensenarmens e (-
A. Physical Interactions .t mensssrsssscsne. M2
B. Biclegical INteraclions .ueomamremsmeicss . H-3
Chapter IV. Exposure ASSESSMENT ...veveercesseisssismmasmmascasnns w V-1
A. Source Identification and Characterization ..o V-1
B. Instrumentation and Calibration ... V-2
C. Environmental Measurement and Documentation -.......... V-2
D. Exposure Modeling ......... premeensas e W-3
E. EMF Goupling to Biological Objects ................................ V-4
F. Laboratory Exposure Systenms ... Srrsesiemianttorerrenmanuns e V-5
Chapter V. Control Technolagy ...voveesesresmrrmesemesssses . V-1
A. Transmission and Drstnbutlon Lines ... werrovemeseoes V=2
B Residences and SCROGIB ......cccuriimvaioreenemmrmmmmsacssmmsnsssssess Y23
C. Speclal CoNSIAErations ... ssmnsassssssnens rrioene V2B
Chapter VI Summary and Conclusions ftrerarrareeee st saeRasER SR as s i sas VI-1
BIOHOGIRITNY 1vvurssscresserresssseaseseesiosssansmsasssas e samessssssssastsnss sas somressssetsessresans et esemssanssos R1
1292




e

that EMF affects melatonin synthesis should be the focus of studies to determine the
sites and mechanisms of interaction. Related research should better define the role of
melatonin in suppression of cancer in animals. A primary goal of research on EMF
and the nervous system is to define causative exposure conditions; particular
attention should be given to the possible differential effects of electric versus magnetic
fields.

E IMMUNE SYSTEM EFFECTS

E.1. HUMAN

The immune system defends against cancer and other diseases.
Environmental agents that compromise the effectiveness of the immune system could
potentially increase the incidence of cancer and other diseases. No research
recommendation is given for the human studies category because of the lack of data
on immune system effects in human beings and the preliminary state of knowledge of
such effects in both in vitro and in vivo laboratory studies (see below).

E2 ANIMAL

A series of comprehensive investigations in the United States on the effect of
80 Hz electric fields on the immune system of laboratory animals found no effect of
chronic exposure of rats and mice. Thus, it was concluded that power frequencies
have small or no effects on the immune systems of exposed animals. However, the
role of magnetic fields was not investigated.

In vitro tests have also been used to investigate the effect of EMF on the
—> immune system. The results suggest that the magnetic field alone or in combination
with an electric field can affect immune function. Magnetic fields have been reported
to inhibit the proliferation of immune cells, inhibit killing of abnormal cells by the
immune system, and to change the proliferatwe capacity of celis in culture.
Independent confirmation of the in vitro immune results would open a promising
research approach to investigate the possible link between exposure to EMF and
cancer. In addition, these tests would help to define effective exposure parameters
because some immune effects are reported to be frequency-specific and to have a
nonlinear exposure-response relation. Also, work with modulated high-frequency
radiation indicates that the low frequency of modulation is the biclogically effective

frequency.

RBECOMMENDATION: Research should attempt to replicate independently the
reported in vitro immune effects. In addition, immune responses in laboratory animals
exposed chronically to magnetic fields warrants investigation.

12/82
I-10

P 20)3 Enc . (3)




that EMF affects melatonin synithesis should be the focus of studies to determing the
sites and mechanisms of interaction. Related research should better define the role of
melatonin in suppression of cancer in anfmals. A primary goal of research on EMF
and the nervous system is to define causative exposure conditions; particular
sttention should bs given to the possihle differential effects of electric versus magnetic
fields.

E, IMMUNE SYSTEM EFFECTS

E.1. HUMAN

The immuns system defends agalnst cancer and other diseases.
Envircnmental agents that compromise the effecliveness of the immune system could
potentially ncrease the Incidence of cancer and other diseases. No research
racommendation is given for the human studles category because of the lack of data
on immune system effacts in human beings and the prelminary state of knowledge of
such effects in both in vifro and in vivo laboratory studies (see below).

E2. ANIMAL

A series of comprehensive investigations in the United States on the effect of
80 Hz electric fields on the immune system of laboratory animals found no sffect of
chronic exposure of rals and mice. Thus, it was concluded that power frequencies
have small or no eifects on the immune systems of expasad animals, However, the
role of magnetic fields was not investigated.

In vitro tests have also been used to investigate the effoct of EMF on the
immune system. The results suggest that the magnetic field alone or In combination
with an eleclric field can affect immune function. Magnetic fields have been reported
{o Inhibit the profiferation of immune cells, inhibit kiling of abnormal cells by the
immune system, and to change the proliferative capacity of cells in culture.
Independent confimnation of the in vitre immune results would open a promising
research approach to investigate the possible link between exposure to EMF and
cancer., In addiion, these tests would help to define effective exposure paramsters
bseause some immune effects are reported to be frequency-specific and to have a -
nonfinear exposure-response relaticn.  Also, work with modulated high-frequency
radiation indicates that the low frequency of modulation is the biclogically effective
fraquency.

RECOMMENDATION: Research should attempt to replicate independently the

reported In vitro immune effects. In addition, immune respanses in laboratory animals
exposed chwonically to magnetic fields warrants investigation.

12/92

II-10




CHAPTER W
BIOPHYSICAL MECHANISMS

Studies of biophysical mechanisms are important because the research
examines both stages of the interaction process: (1) the nature of the initial
physical/chemical interaction of EMF with biological systems and (2) the expression of
the physical/chemical change as a biological response. This information is needed to
identify field parameters and biological responses important for health research.

There is a substantial body of literature upon which the investigation of
biophysical mechanisms can be based. It is apparent from this literature that EMF
should not be considered a single entity, but rather a generic class of physical
agents, similar to classes of chemicals. Because of the infinite number of potential
combinations of exposure parameters, such as frequency, intensity, modulation, etc.,
it is possible that more than one mechanism may account for the variety of EMF

qerﬁects‘ Examples of reported biological responses to electric and magnetic fields

include: (1) alteration of melatonin synthesis in the pineal gland, (2) response of brain
tissue, e.g., ion fiux changes and behavioral changes, (3) intervention in biochemical
signalling across the plasma membrane, including second-messenger systems and
protein-kinase action pathways that are important in hormone-induced responses, (4)
alterations in circadian rhythms, (5) effects on developmental and immune processes,
(6) bone fracture healing, and (7) alterations in gene regulation that are implicated in
tumor production.

The biological effects of EMF can be best understood by a three-step
paradigm: transduction, amplification, and expression. In the first step, energy in
electric or magnetic fields must be converted, or transduced, into a biochemical or
biophysical change to affect a biological system. The second step, amplification, is
needed to boost the initial biophysical changes triggered by the field. Amplification
would then lead to the third step, expression of the effect as an observable entity in
the laboratory; expression could occur through a constellation of both intra- and
extra-cellular biological changes.

There are known and predicted physical constraints on the transduction step.
ltisknownmatmephotonenergyoffrequancieshme()tosoo.oooHzranga is very
small; there is insufficient photon energy to break chemical bonds even if the
transduction step were 100% efficient. A second constraint is predicted by a simple
physical model describing how lower frequency electric fields interact with an isolated
small spherical cell. The model predicts that electric fields do not affect the cell
because the electric current flows around and not through the cell. These two
physical constraints, the low energy of EMF and the physical model prediction,
contribute to the controversy on the biological plausibility of EMF interactions with
living systems.
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examines both stages of the interaction process: (1) the nature of the initlal
physicalfchemical interaction of EMF with blological systems and (2) the expression of
the physical/chemical change as a blological response. This information is needed to
Identify field parameters and biclogical responses important for health research.

There is a substaniial body of literature upon which the investigation of
bicphysical mechanisms can be based. It is apparent from this literature that EMF
should not be considered a single sntity, but rather a generic class of physical
agenis, similar to classes of chemicals. Because of the Infinite number of patsntial
combinations of exposure parameters, such as frequency, intensity, modulation, etc.,
it js possible that more than one mechanism may account for the variety of EMF
effects. Examples of reported blological responses to electric and magnetic figlds
include: (1) alteration“of melatonin synthesis in the pineal gland, (2) response of brain
fissug, .., ion fiux changes and behaviaral changes, {3) intervention in biochemical
signaliing across the.plasma membrane, including second-messenger systems and
profein-kinase action pathways that are important in hormone-induced responses, {4)
alterations in circadian rhythms, (5) effects on devslopmental and immune processes,
{6) bone fraciure healing, and (7) alterations in gene regulation that are Implicated in
tumor production.

The biological effects of EMF can be hest understood by a three-step
paradigm: transduction, amplification, and expression. In the first step, energy In
electric or magnetic fields must be converted, or transduced, into a biochemical or
biophysical change to affect 3 biclogical system. The second step, amplification, Is
needed to boost the initial blophysical changes triggersd by the field. Amplification
would then lead to the third step, expression of the efiect as an observable entity in
the [aboratary; expression could occur through a constellation of both intra- and
extra-cellutar biclogical changes.

There are known and predicted physical constraints on the transduction step.
It is known that the photon energy of frequencies in the 0 o 500,000 Hz range is very
small; there is insufficient photon energy to break chemical bonds ever ifthe
transduction step were 100% efficient. A second constraint is predicted by a simple
physical model describing how lower frequency electric fizlds interact with an isclated
small spherical cell. The model predicts that electric flelds do not affect the cell
because the electric current flows around and not through the cell. These two
physical constraints, the low energy of EMF and the physical made} prediction,
contribute 1o the controversy on the blological plausibility of EMF interactions with
ving systems. ) ’

12792

-1




