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Expert Report of Andrew A Marino

August 8, 2016

This report was prepared by Andrew A. Marino at the request of Stephen G.

Harvey, counsel for Maria Povacz, Laura Sunstein Murphy, Diane and Stephen

Van Schoyck, Cynthia Randall, and Paul Albrecht as Complainants in litigation

before the Pennsylvania Utility Commission with PECO as the Respondent. For

convenience of presentation on complex subject matter, the report is presented

in question and answer format.

Purpose

Q. What is the purpose of your report?

A. My first purpose is to express my professional opinion that there is a basis

in established science for Complainants’ concern regarding risks to human health

caused by man-made electromagnetic energy in the environment, including the

type of electromagnetic energy emitted by smart meters, and to describe the

scientific basis of my opinion with particularly.

My second purpose is to express and explain my professional opinion

that it would be unreasonable to involuntarily and chronically expose the

Complainants to the electromagnetic energy emitted by smart meters. Scientific

evidence indicates that the neurological syndrome of electromagnetic

hypersensitivity exists. There is a reasonable basis to believe that the

symptomatology of the Complainants and its relation to smart-meter

electromagnetic energy is factual. There is a basis in established science to
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support the Complainants’ concerns that future exposure to smart-meter energy

will worsen their already precarious medical conditions. Ample scientific evidence

indicates that the aforementioned exposure would be a risk to the health of the

Complainants.

Qualifications

Q. What are your qualifications to express these opinions.

A. I earned a PhD in biophysics in 1968 and a JD in 1974. My curriculum

vitae is attached as Exhibit 1. Briefly, from 1964 to 2014, I worked full-time

teaching and performing research in the area of experimental biology that deals

with the role of natural electromagnetic energy in animals and human beings,

and with the effects of man-made electromagnetic energy on animals and human

beings. I retired from those duties in 2014 and began working on developing

commercial technology capable of obtaining clinical diagnostic information from

measurements of the electroencephalogram, which is the natural

electromagnetic energy emitted by the brain.

Q. Where did you conduct your research on electromagnetic energy?

A. For the first sixteen years of my career, at the Veterans Administration

hospital in Syracuse, New York. For the next thirty-three years, my research

laboratory was in the LSU medical school in Shreveport Louisiana, where I

served full-time as a professor in the departments of orthopedic surgery,

neurology, and cellular biology and anatomy.
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Q. Regarding your teaching responsibilities, what did you teach, and to

whom?

A. To medical students, I taught musculoskeletal medicine, the scientific

basis of medicine, experimental biology, human research methods, and the legal-

ethical responsibilities of physicians. To graduate students I taught the cognitive

structure of science, which is the framework within which researchers make valid

observations and attach meaning to them, and I taught particular techniques of

experimental biology. To medical residents and medical fellows I taught

specialized subjects, for example, methods of analysis of the electrical activity of

the brain, and general subjects, for example how to formulate a clinically relevant

hypothesis and then answer it by means of an animal or human experiment.

Q. What area of science is relevant to the issue of health risks posed by

smart meters?

A. The general area is experimental biology, by which I mean the scientific

method for finding reliable knowledge about living systems.

Q. Did you author peer-reviewed scientific publications in your area of

expertise?

A. I wrote many peer-reviewed publications dealing with all aspects of

electromagnetic energy, including its biological effects on humans, animals, cells,

its biophysical effects on biological molecules, and its engineering
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characteristics. These publications are listed in my curriculum vitae which is

attached as Exhibit 1.

Q. What is electromagnetic energy?

A. It is one of the four basic forces in the universe. Electromagnetic energy is

present within all living things; it regulates the function of every cell in the body

and serves as one of the two basic languages of the brain, the heart, the nervous

system, and the musculoskeletal system. Electromagnetic energy occurs

naturally in the environment, for example, the earth’s magnetic field, and has a

profound influence on all basic biological phenomena including growth regulation

and control, circadian rhythms, and spatial orientation. Since the beginning of the

twentieth century, and particularly after the end of World War II, the levels of

man-made electromagnetic energy occurring in the general and work-place

environments have risen dramatically as a result of man’s economic and social

activities.

Q. What activities?

A. The things that characterize and define modernity: the telegraph, radio,

television, radar, powerlines, cell phones, wireless networks, smart meters, and

innumerable other similar examples.
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Q. What kind of human experiments did you do, and why?

A. In clinical research involving patients suffering from orthopedic diseases,

mu colleagues and I applied simulated natural electromagnetic energy for the

purpose of bringing about cures. In laboratory research, we exposed clinically

normal volunteers to simulated man-made electromagnetic energy of the type

and at the levels that are pervasively present in the environment. Our goal was to

obtain fundamental knowledge about how the human body detected the

presence of man-made electromagnetic energy.

Q. What was the objective of the laboratory research that involved the normal

volunteers?

A. There are three basic kinds of theories regarding how man-made

electromagnetic energy can affect the human beings and animals. Each theory

hypothesizes a different process regarding how the energy interacts with the

living system. My objective was to test the theory that the process is sensory

transduction, which is how the body detects all other signals including light,

sound, heat, pressure, and pain. Previous research by my colleagues and I had

indicated that transduction was a likely process by which the body detected

electromagnetic energy, See Electromagnetism and Life (Exhibit 1) and Exhibit 2

at No. 75, 90, 94, and 98.
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Q. Were the experiments completely safe for the volunteers?

A. The present scientific evidence regarding the health risks due to man-

made electromagnetic energy link chronic exposure to disease. By that term I

mean exposure that is continuous and/or continual. The volunteers were

exposed to the energy for only about ten minutes. That information was

presented to them in a written informed-consent document whose content was

approved by an impartial committee, as required by federal law. They were told

that there were no known risks because exposure would last for only a few

minutes, but the volunteers were not told that the experiment was completely

safe. Such statements cannot be proven and are therefore not permitted in

consent forms for human studies.

Q. What were the results of the experiments?

A. Briefly, that human beings have the sensory capability to detect

man-made electromagnetic energy of the type present in the general

environment, including the type produced by smart meters. Information

concerning the presence of the energy in the subject’s environment is transmitted

to the brain, where it is processed. These publications are listed in Exhibit 2 at

No. 60, 61, 64,68, 69, 70, 74, 75, 83, 84, 94, 96, 97, 100, and 102.

Q. What were the consequences in the volunteers after they detect the

electromagnetic energy?
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A. Systems in the body discarded the information because it served no useful

purpose for the body, by which I mean an evolutionarily conditioned purpose.

Information contained in light or sound, as examples, is key to the survival of

animals and humans. In contrast, man-made electromagnetic energy in the

environment has no biological benefit. From a physiological perspective purpose

the energy is a kind of pollution because it was not put in place with the intention

of affecting the human body. The key point of the experiments was to prove that

the information entered the body, which is an absolutely necessary step for any

adverse changes to eventually develop.

Q. If the information is discarded, how can adverse effects subsequently

develop?

A. One possibility is that process of discarding information has a

physiological cost. Discarding information is an adaptive process, but the ability

of the body to adapt is finite. If that ability is exceeded the result can be clinically

recognizable stress and/or stress-related disorders. Such conditions, in turn,

promote the development of disease.

Q. How many times does the adaptive process need to occur before adverse

effects occur?

A. We did not address that question in our experiments. Within the

framework of these experiments I can say only that the information activates

various cells in the brain, but not the cells that produce consciousness. We know



8

that was the case because the volunteers were always unaware of the presence

of the energy to which they were exposed, even though it changed the electrical

activity of their brains.

Q. Would you briefly describe how you did these experiments and what you

measured?

A. I designed and built an apparatus that permitted me to expose the

volunteers to man-made electromagnetic energy. During the experiment I

continuously recorded the electroencephalogram from six locations on the scalp.

The energy was turned on and off according to a timing pattern that was

unknown to the volunteer. Using technical methods of data analysis that I

developed with colleagues, we compared the electrical activity in the brain that

occurred in the presence and absence of the energy. In essentially every

volunteer, we found to a statistical certainty that the brain activity differed

between the two conditions, meaning that each volunteer had detected the

energy, which is a condition precedent to all biological effects caused by

man-made electromagnetic energy.

Q. What kind of animal experiments did you do, and why?

A. I did experiments on rats, mice, rabbits, and fish. Different experiments

were done for different purposes.

One purpose was to test my hypothesis regarding the physiological

process by which chronic exposure to man-made electromagnetic energy can
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ultimately lead to human disease and disorders. There are several basic kinds of

theories. Our theory was that exposure was a stress on the body, and that if the

stress continued too long the body’s inherent protective and adaptive

mechanisms would ultimately break down, resulting in clinical disease. We tested

our theory by measuring endpoints in rats and mice that would be expected to be

altered if the electromagnetic energy were a stressor, and we were successful.

Another purpose was to determine the anatomical location of the cells in

the body that actually detected the man-made electromagnetic energy. There are

two basic kinds of theories regarding this issue, one holding that all cells can

detect the energy, the other that only specialized cells can detect the energy,

similar to specialization that accounts for the detection of light, sound, taste,

pressure, and pain. We favored the latter theory and tested it using rabbits, which

are sufficiently large that the energy can be reasonably localized, permitting

assessment of whether the rabbits’ brain electrical activity is altered when the

energy was present. These studies were successful.

A third purpose was to test my hypothesis regarding the biophysical

process responsible for detection of environmental-level man-made

electromagnetic energy. There are three major types of theories in this area. One

theory holds that none exists. This theory originated in Germany during World

War II, and is outmoded even though it remains as the basis of the present FCC

rules regarding safety of cellphones and smart meters. A second theory

envisions direct effects of the energy on the DNA of the subject. A third theory is

based on the process of sensory transduction, which I described hereinabove.
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My colleagues and I conducted experiments with fish to test whether a particular

biophysical process could account for the sensory-transduction of low-frequency

electromagnetic energy, and we were successful.

The results of the experiments I described can be found in Exhibit 2 at No.

1, 54, 66, 76, 85, 86, 88, 89, 92, 92, 99, 102, 104, 110, 111, 112, 118, 119, and

120.

Q. Why did you use fish?

A. Because the methodology we used, one of the most advance techniques

presently used in experimental biology, would have been impossible in any other

animal species.

Q. Is the biophysical process you described the same one that accounts for

how the electromagnetic energy from smart meters is detected?

A. No. It cannot serve as a biophysical explanation for detecting smart-meter

energy. But in a recent human experimental study I presented evidence for a

different biophysical process that can provide such an explanation (Exhibit 2 at

No. 1).

Electromagnetic Energy

Q. Are there different types of electromagnetic energy?

A. At an engineering level there is an infinity of technically different types of

electromagnetic energy. Essentially, at an engineering level, every kind of
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energy-emitting device emits a different type of energy, as does every brand of

each such device. But with respect to the issue of health risks posed by

exposure to man-made electromagnetic energy, including that emitted by smart

meters, there is no material difference among the infinity of technically different

types because there is no empirical evidence that they produce different kinds of

biological effects. Consequently the technical differences are irrelevant, at least

for the purposes of assessing human health risks.

Q. What is the basis of you opinion that they are irrelevant?

A. There is a large scientific literature regarding the effects on human beings

and animals caused by man-made environmental electromagnetic energy, but

the literature contains no credible indication that the effects are related to

differences in the technical type of the electromagnetic energy. Actually the

opposite is true, as I first pointed out in 1982, in Electromagnetism & Life (see

Exhibit 1).

Q. What do you mean when you say that the opposite is true?

A. In my book I presented clear evidence that the same biological effect

could be produced by technically different types of man-made electromagnetic

energy. Since the book was published there have been many confirmations of

my original conclusion. From animal studies we can now see that essentially any

biological system in the body can be altered by environmental-strength levels of
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any technical type of electromagnetic energy. See Exhibit 2 at No. 7, 16, 18, 19,

23, 29, 35, 48, 51, 67, 72, 82, 87, 88, 89, 91,92, 93,122, 128 and 140.

Q. You said there were no technically different types of electromagnetic

energy as regards evaluating health risks of man-made electromagnetic energy.

Are there general types of electromagnetic energy?

A. Yes. I think it is useful to divide man-made electromagnetic energy into

two classes, based on the biophysics of the process by which the human body

detects them (see Exhibit 2 at No 1 and 76). Almost all commercial sources of

electromagnetic energy fall into one or both classes, which I will call low

frequency and high frequency. Examples of sources in the low-frequency class

include low-voltage and high-voltage powerlines, household wiring, electric

blankets, electric lights, computers, battery chargers, arc welders, and electric

cars. Examples of sources in the high-frequency class include radio and

television signals, radar, microwave ovens, wireless networks, computers,

cellphones, and smart meters. Both classes of electromagnetic energy can cause

the same biological effects in animals and human beings, meaning that the risks

suggested by the observed effects are more or less the same for the two classes

Health Risks Due to Man-made Environmental Electromagnetic Energy

Q. When you said that there is a basis in established science for serious

concern regarding risks to human health caused by man-made electromagnetic

energy in the environment, what did you mean by “established science.”
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A. I meant the two types of peer-reviewed publications that are the primary

repository of our scientific knowledge about living systems including, of course,

knowledge about the effects of electromagnetic energy on living things. The two

types are experimental studies and epidemiological studies.

Q. What are experimental studies?

A. Experimental studies are well-established formal procedures for

generating knowledge about nature. Generally, they involve the randomization of

subjects to groups that are or are not exposed to the factor of interest,

electromagnetic energy for example, measurement of a chosen biological

parameter, statistical comparison of the measurements between the two groups,

and a conclusion regarding whether or not the energy caused a change in the

parameter measured. Such studies produce the most reliable type of scientific

knowledge because they can rationalize the existence of cause-and-effect-

relationships. As with all scientific studies, experimental studies have

fundamental limitations.

Q. What are epidemiological studies?

A. They are non-experimental studies in which pre-existing information such

as health data collected by government agencies is analyzed to assess whether

a particular disease or disorder is statistically associated with a factor of interest,

smoking for example. Such studies produce the most relevant type of scientific

knowledge regarding health risks of electromagnetic energy because their
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conclusions apply directly to human beings. Nevertheless their probative value is

far more limited compared with experimental studies. This limitation arises

directly from the logical structure of epidemiological studies.

Q. What do you mean?

A. Epidemiological studies are inherently incapable of evidencing a

cause/effect relationship. The strongest kind of a conceptual link epidemiological

studies can yield is that of an association. Associations sometimes foreshadow

causal connections, sometimes not, and the investigator never knows which

conclusion is correct

Q. What do you mean by “heath risk” and how is its existence determined

scientifically?

A. By that term I mean a factor or condition that is reasonably suspected of

contributing to the development of human disease or disorder.

There are two scientific methods for producing evidence that a specific

factor or condition is a health risk. The traditional method for evaluating novel

factors or conditions is to expose animals to the factor or condition and observe

what happens. This method is commonly used to evaluate the safety of

herbicides, pesticides, and cosmetics, food additives, and the safety of drugs.

Epidemiological studies constitute the second scientific method. They

come into play when the factor or condition is not novel, but rather is generally

present in the human environment. If the factor or condition is a risk factor, then a
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natural experiment will have actually been performed, and evidence of possible

adverse associations should be discoverable by studying sick people and

assessing whether they had more of the factor or condition than did people who

didn’t get sick.

Public concern about a factor or condition is sometimes triggered by an

epidemiological study that seems to suggest that the factor or condition is

associated with the occurrence of a human disease or disorder. Typically the

concern is amplified because there is no experimental evidence from animal

studies showing safety.

Q. Is this what happened to the manufacturers of smart meters?

A. Yes. Many independent investigators throughout the world did

epidemiological studies of the possible health risks of man-made electromagnetic

energy from various sources, and these investigators reported that the energy

was associated with a wide range of human diseases and disorders. See Exhibit

2 at No. 2, 15, 20, 21, 22, 25, 31, 32, 33, 38, 40, 41, 42, 44, 46, 47, 49, 62, 63,

71, 73, 79, 81. 82, 87, 95, 113, 121, 129, 130, and 133.

Q. Is the list exhaustive?

A. No.

Q. Why do you conclude that there is a basis in established science for

serious concern regarding risks to human health caused by man-made
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electromagnetic energy in the environment, including the type of electromagnetic

energy emitted by smart meters?

A. Because both methods in experimental biology for assessing whether a

factor or condition is a possible health risk, namely experimental studies and

epidemiological studies, individually and together, indicate that man-made

environmental electromagnetic energy is a health risk. Numerous peer-reviewed

scientific studies in experimental biology involving the effects of man-made

electromagnetic energy, including the type produced by smart meters, have

shown that such energy causes a wide range of biological effects on the

endocrinological, immunological, cardiovascular, hematological and neural

systems of the body, and on growth and healing. The results of these studies are

the best evidence obtainable by means of the scientific method regarding the

possible existence of health risks to humans. Consequently these studies directly

support the conclusion that exposure to man-made electromagnetic energy is a

health risk to humans. In addition, many independent epidemiological studies

indicate that man-made environmental electromagnetic energy is associated with

a broad range of human diseases and disorders, especially cancer. It is difficult

for me to imagine what further evidence would be needed to establish that there

is a basis in established science for serious concern regarding risks to human

health caused by man-made electromagnetic energy in the environment,

including the type of electromagnetic energy emitted by smart meters.
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Electromagnetic Hypersensitivity

Q. What is electromagnetic hypersensitivity?

A. It is a physiological condition in which the affected person experiences

musculoskeletal, immunological, and/or neurological symptoms that flare or

intensify upon exposure to man-made electromagnetic energy in the

environment.

Q. Can you be more specific regarding what the symptoms are?

A. There are many reports in the literature in which investigators have listed

or classified the symptoms. See Exhibit 2 at No. 2, 4, 5, 6, 8, 9, 10, 11, 12, 13,

24, 26, 30, 31, 32, 33, 34, 36, 38, 39, 40, 41, 45, 52, 55, 57, 63, 65, 77, 123, 124,

125. 126, 127, 134, 135, 136, 137, 138, 139. Essentially, the list consists of all

the undesirable somatic reactions that human beings can experience. The

complaint that people who suffer from electromagnetic hypersensitivity have in

common is that they feel discomforted and/or unwell. They exhibit a general

syndrome of just being sick, as opposed to exhibiting symptoms that are

pathognomonic for a particular disease.

Q. Are you saying that man-made electromagnetic energy causes the

symptoms?

A. Yes, in the but-for sense of causality.
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Q. What do you mean by the but-for sense?

A. This is an important point. The available scientific and clinical evidence

shows that man-made electromagnetic energy can trigger a symptomatic

response in some human beings. Most studies indicate 5-10% of the general

population self-report as suffering from electromagnetic hypersensitivity. See

Exhibit 2 at No. 141, 142, 143, and 144. The energy isn’t a complete causal

explanation for the syndrome in the sense that gravity explains why objects fall.

In a particular sufferer the energy causes the symptoms in the sense that the

symptoms would not exist at that time but for the presence of the energy.

Because human beings are all different, the precise level of the energy that can

trigger a response, the precise set of symptoms, and their requisite level and

duration of exposure differ profoundly among suffers. Presently the precise

reasons why some humans report symptoms from man-made electromagnetic

energy and others do not, why the symptoms vary from person to person, and

how the symptoms depend on the levels and duration of exposure are all

unknown. But these unresolved issues do not undermine the scientific conclusion

that man-made electromagnetic energy causes the reported symptoms in some

human beings.

Q. Including energy from smart meters?

A. Yes. That’s the most reasonable inference I can make from the available

evidence. There is no empirical evidence whatsoever to suggest that smart

meters are somehow different from other sources of electromagnetic energy in
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some meaningful way that would eliminate concern about health risks or about

triggering hypersensitivity reactions.

Q. Have the possible health risks of smart meters with respect to

hypersensitivity been studied in experiments?

A There are no published experimental studies, either by independently-

funded investigators or by the industry.

Q. Is electromagnetic hypersensitivity like an allergic reaction?

A. Yes, in the sense that symptoms can flare or intensify when the person

suffering from the disorder is exposed to levels of electromagnetic energy that

normally don’t trigger a symptomatic response in most people. But the condition

is probably mediated by an aberration in the body’s overall electrical regulatory

system, not by an aberration in the body’s biochemical-based regulatory

systems, such as those that produce type-1 and type-4 allergic reactions.

Q. Is electromagnetic hypersensitivity a new condition that has just begun to

appear recently?

A. During the last 35 years I met many people with self-diagnosed

electromagnetic hypersensitivity. Public concern about it increased greatly

during that period, especially after the increase in man-made energy in the

environment that occurred following development of cellphones and wireless

networks. Electromagnetic hypersensitivity can now be recognized as a part of
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the larger problem regarding the public-health risks of man-made environmental

electromagnetic energy.

Q. In what way is it a part of a larger problem?

A. Historically cancer was the focus of the risks due to electromagnetic

energy, particularly cancer of the blood from low-frequency energy such as that

from powerlines, and brain cancer from high frequency energy such as that from

cellphones. Less attention was given to electromagnetic hypersensitivity. There

was common notion that the sufferer could fix the problem by simply avoiding

exposure to the device that emitted the energy. We can now see that is not

always easy to do, as this case shows. Also the rules for diagnosing

electromagnetic hypersensitivity have not been finalized in the sense of specific

guidelines for use by primary-care physicians.

Q. Have you conducted human studies on electromagnetic hypersensitivity?

A. My colleagues and I conducted a controlled study in which we

demonstrated to a statistical certainty that electromagnetic hypersensitivity was a

real neurological syndrome, and the results were published See Exhibit 2 at No.

56.

Q. Would you briefly describe the study?

A. The subject was a young female physician with multiple neurologic and

somatic symptoms including headaches, hearing and visual disturbances,
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subjective sleep disturbances and non-restorative sleep, and musculoskeletal

complaints, all of which she reported could be precipitated by exposure to

environmental electromagnetic energy and abated by moving away from the

energy source. Among the triggering devices she identified were cell phones,

computers, powerlines, and various common electrical devices.

During extensive pre-study interviews she credibly explained the reasons

for her belief that energy from common environmental sources could provoke

symptoms. Her ability to do so was an important consideration in our decision to

commit resources to the study, because, in my experience, those who suffer from

electromagnetic hypersensitivity are usually not suitable volunteers for a scientific

study of the syndrome

After she agreed to medical tests that were appropriate for evaluating her

medical condition, she underwent a physical exam, a comprehensive neurologic

exam, a clinical electroencephalogram, non-contrast magnetic resonance

imaging of the brain, an overnight sleep study with video and expanded EEG

montage, a standard laboratory evaluation of serum electrolytes and blood

chemistry, liver function tests, and serum fasting cortisol determination. In the

judgments of her attending physicians, none of her signs and symptoms

supported a diagnosis in terms of any generally recognized specific medical

disorder.

When my colleagues and I exposed her to electromagnetic energy in a

scientific study under properly controlled conditions, she developed temporal

pain, headache, muscle twitching, and skipped heartbeats. All these symptoms
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occurred within 100 seconds after initiation of exposure to the energy. The causal

link between the electromagnetic energy and the symptoms was proved to

greater than a 95% certainty.

Q. How was it possible to be so certain that the subject actually suffered from

electromagnetic hypersensitivity?

A. Because the determination was not a subjective clinical diagnosis but

rather was based on the use of an objective scientific method, with appropriate

use of statistical analysis.

Q. Would you describe how you were able to make that determination?

A. The subject sat in chair in a dark quiet room. The source of the

electromagnetic energy was near her head, but she never knew whether or not

the source was emitting energy at any particular time. A large number of

separate trials were conducted to assess whether she exhibited any symptomatic

response to the energy.

Q. What do you mean by a trial?

A. A trial consisted of a 100-second interval during which pulsed

electromagnetic energy was or was not applied; the actual condition was chosen

by the experimenter but was not known by the subject. When the interval began

she had no symptoms. After it ended I interviewed her and asked whether she

experienced any symptoms. If yes, I asked her to describe the symptoms, and to
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characterize them as mild or moderate. Then I waited until she told me that the

symptoms had abated. When they did we began a new trial. If no symptoms

were reported we began the next trial immediately.

Q. What was the reason for doing many trials?”

A. From a scientific perspective it was necessary to compare the subjects

self-reported symptoms between times when the energy was present or absent.

That is the only possible way to show a causal link.

Q. Did the subject know when the energy was present?”

A. No. She wasn’t told, she couldn’t perceive it like a sound or a touch, and

the experimental equipment was hidden from her view so that she had no cue

when the energy was present.

Q. What was the basic result of the study?

A. Her symptoms sometimes began almost immediately after exposure to the

energy began, and sometimes after the energy had been present for a few

seconds. She reported moderate symptoms in 100% of the trials where the

energy was present. She never reported a false result, by which I mean a claim

that she had moderate symptoms following an interval where I did not apply the

energy, which is called a sham trial.
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Q. So the corresponding result for the sham trial was 0%?

A. Correct.

Q. You said that you didn’t tell the subject when the electromagnetic energy

was being applied. Is it nevertheless possible that she could have perceived it,

like a light beam or a touch?

A. Based on our present knowledge, man-made environmental-strength

electromagnetic energy is not consciously detected by human beings. We

therefore expected that the subject would not be conscious of the presence of

the electromagnetic energy that we applied. We conducted a separate study of

that question and proved that she was not conscious of the presence of the

energy, as expected. That was an important observation because, taken together

with the observation showing 100% occurrence of moderate symptoms, the

overall results provided our first insight into how the brain of persons suffering

from electromagnetic hypersensitivity processes information.

Q. What is this first insight?

A. We showed that the subject was not aware of the energy but that it

nevertheless triggered various somatic symptoms. The symptoms must therefore

have been generated and controlled by information-processing in her brain that

occurred below the level of the cerebral cortex, which is where consciousness is

created. Then, as a result of information-processing in lower brain regions, the

brain initiated electromagnetic and hormonal signals that initiated responses by
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various organs in the body. This is the fundamental way the brain responds when

it receives any sensory information, in the presence or absence of awareness,

including but not limited to the presence of man-made electromagnetic energy. A

prototypical response of the body to the presence of man-made electromagnetic

energy is the triggering in the body of a condition known as stress. In most

persons, the effect of the stress is not recognized clinically until after the person

develops a clinically recognized disease. In hypersensitive persons, in contrast,

the initial reactive process in the brain are overactive, and go beyond the

initiation of stress, thereby immediately trigger somatic symptoms.

Q. Did you make any other observations that in your opinion are relevant to

his case?

A. Yes. Based on our previous studies regarding how human beings and

animals detect man-made electromagnetic energy, we expected that pulsed

energy would be more effective than non-pulsed energy in producing

symptomatic responses, and that was what we observed and reported in the

provocation study. Smart meters emit pulsed energy.

Q. What overall conclusion do you draw from this study?

A. That, to a scientific certainty, the neurological syndrome known as

electromagnetic hypersensitivity actually exists, as we showed using the

scientific and diagnostic procedures I just described.
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Q. Couldn’t the same tests be done to determine whether the Complainants

in this case actually suffer from electromagnetic hypersensitivity?

A. I estimate that the total cost of our study was between $500,000 and

$1,000,000. But not only would the cost of performing the study routinely be

prohibitive, it would be quite unnecessary.

Q. Why do you say that it would be unnecessary?”

A. Because the objective of our study was not to diagnose electromagnetic

hypersensitivity but to accomplish the far more difficult and expensive objective

of establishing the existence of the neurological syndrome. Having established

that such a syndrome exists, it now becomes the responsibility of clinicians to

formulate diagnostic guidelines. Such efforts are underway at institutions around

the world. See Exhibit 2 at No. 4, 12, 30, 52, 59, 125, 126, 127, 135, 136, 137,

138, and 19.

After guidelines are developed and put into effect, the result will be a

system to diagnose hypersensitivity in specific subjects. I anticipate that the

guidelines will include some form of a provocation test, like the RAST for

allergies. But as with allergies, the diagnosis will be based on the treating

physician’s experience and personal observations of the particular patient in

relation to the general guidelines, not on an objective scientific study such as the

one done by colleagues and me.
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The Complainants 

Q. Why is the exposure of the Complainants to the electromagnetic energy from 

smart meters unreasonable? 

A. Maria Povacz, Laura Sunstein Murphy, Diane Van Schoyck, and Cynthia 

Randall all suffer from serious diseases, disorders, and somatic 

symptomatology. They report that some of their present symptoms are 

caused by the electromagnetic energy from smart meters, and they express 

concerns that their present disease conditions are likely to be worsened by 

exposure to the electromagnetic energy emitted by smart meters. There is a 

sound basis in experimental biology that supports their concerns regarding 

the consequences to their health that have occurred and that may occur due 

to future chronic exposure to the electromagnetic energy emitted by smart 

meters. Under the conditions pertinent to the conditions of this case, 

coercing the Complainants to endure these risks and uncertainties is 

unwarranted, unjustified, and would amount to involuntary human 

experimentation by PECO. For all these reasons individually and especially 

taken together, it would be unreasonable to forcibly expose the 

Complainants to smart-meter electromagnetic energy. 

 

Q. What serious disease and disorders are you referring to and how are they 

linked to the electromagnetic energy from smart meters? 

A.  I will answer with respect to the Complainants individually. For purposes of this 

report, I am assuming that all of the facts referenced herein will be proved by 

the Complainants through testimony, records, or otherwise. 
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Diane Van Schoyck 

Diane has a clinically demonstrated hypersensitivity to sound. She suffers 

from hypothyroidism, spinal stenosis, aortic valve regurgitation, and hypertension. 

In 2015, PECO installed a smart meter on the home. Shortly thereafter she 

reported to PECO that she experienced various symptoms including chest pressure 

and heart palpitations, and was treated by a cardiologist for her condition. 

Diane reported additional symptoms to PECO: heart palpitations, insomnia, 

extreme fatigue, anxiety, skin rashes, flushing, memory concentration difficulty, 

shortness of breath, hearing buzzing and other ill-defined sounds, dry eyes, and 

teeth sensitivity. After PECO installed a new AMI smart meter on the home her 

symptoms continued including sinus infections, lack of sleep, fatigue, and loss of 

libido, symptoms of chest tightness, teeth pain, and back pain. When PECO’s 

smart meter was replaced with an analog meter her symptoms improved markedly. 

Diane’s symptomatology, considered in the context in which it occurred, may 

have been caused by exposure to smart-meter electromagnetic energy. It is 

possible that the meter emissions led to the symptoms. In my opinion, as a person 

who has studied public health generally and health risks of electromagnetic energy 

specifically, the only reasonable course of action is to defer to the recommendation 

of her physician. If one or more of her treating physicians recommend that she not 

be exposed to the electromagnetic energy, then that judgment should be accepted 

by PECO. It is the responsibility of a physician to diagnose and treat disease and 
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their symptoms, not to conduct experiments to determine what caused those 

conditions. The treatment and advice rendered to a patient by a physician is 

governed by a consideration of the best interests of the patient. In my opinion, if a 

competent physician considers Diane’s history, signs, and symptoms and 

recommends that she not be exposed to the energy, PECO should be bound by 

that judgment, even if PECO denies the existence of a causal link between Diane’s 

symptomatology and electromagnetic energy. 

Cynthia Randall 

Cynthia was treated for Stage II breast cancer and comes from a family with 

the BRCA1 gene. She also had kidney cancer and skin cancer, underwent multiple 

gynecologic procedures for cervical dysplasia during the past 20 years, and suffers 

from a chronic viral infection. Recent clinical testing raised the possibility that she 

might be developing psoriatic arthritis. She has been advised by her physician to 

avoid exposure to electromagnetic energy. 

Cynthia is justifiably concerned about the health risks of a smart meter 

because she has a long history of cancer, and there is strong evidence in the peer-

reviewed scientific literature indicating that man-made electromagnetic energy 

causes stress, and that added stress is strongly counter-indicated in all persons 

suffering from cancer for the reason that stress initiates complicates and/or 

exacerbates disease. See Exhibit 2 at No. 2 7, 14, 15, 17, 25, 28, 35, 37, 38, 39, 

40, 41, 42, 44, 48, 51, 53, 54, 71, 81, 82, 93, 103, 105, 106, 107, 108, 109, 111, 

114, 115, 116, 117, 118, 119, 130, 131, and 140. In the face of the existing  
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scientific literature and the recommendations of treating physicians, it would be 

unreasonable for PECO to force Cynthia to undergo chronic exposure to the 

energy emitted by its smart meters. 

Laura Sunstein Murphy 

Laura has been hypersensitive to fluorescent lights since 1972. A smart 

meter was installed on her home in 2002, but she was not made aware that the 

meter was a source of electromagnetic energy. Soon thereafter, and continuing for 

the next 14 years, she developed a long list of symptoms and medical problems, 

including diverticulitis, hypothyroidism, uterine fibroids, atrial fibrillation, ptosis, 

aortic-valve regurgitation, mitral-valve prolapse, detached retina, severe leg pain. 

vein ablations, cataracts, severe sinus infection, colon resections, and lipedema, 

endometrial lesions, vitamin malabsorption, and anemia. In 2015, during litigation 

occasioned by her refusal to allow installation of a new smart meter, she learned 

that the original meter had been emitting electromagnetic energy for the past 14 

years. For the first time, she took many specific steps to reduce her exposure to the 

electromagnetic energy but her discomfort continued. Her symptomatology 

improved when the smart meter was replaced by an analog meter; she felt better, 

the pains in her legs eased, she was able to stand and walk for longer periods of 

time, and her headaches stopped. Her symptoms suddenly returned, and after an 

investigation she learned that PECO had reinstalled a smart meter. After it was 

once again removed and replaced by an analog meter, her health again began to 

improve. 
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In my opinion there is enough scientific information and diagnostic capability 

to sustain the judgment that Laura symptoms were triggered by smart- meter 

energy. It is sad that a lay person such as Laura is forced to try to conduct 

experiments and prove by an excessively high evidentiary standard that a link 

exists between her symptoms and PECO’s smart meter. The striking reality to me 

is that the remedy Laura seeks seems be a small burden for PECO but a large 

benefit to her. It is not my intention to opine directly on PECO’s burden, but rather 

to recognize that there are health-related costs associated with the use of smart 

meters. My opinion is that the state of the science, the context of her symptoms, 

and opinions of her physician, and the reasonableness of the solution she seeks, 

taken together, indicate that she should not be forced to chronically endure 

exposure to smart-meter energy in her own home. 

Scientific studies can and have shown the existence of electromagnetic 

hypersensitivity, but they cannot provide a clinical diagnosis, which is the exclusive 

province of the diagnosing physician. A diagnosis is an algorithmic approach to a 

disease or disorder that has been formulated by specialists in the different relevant 

areas of clinical medicine, and adopted by consensus. 

Clinicians cannot presently diagnose electromagnetic hypersensitivity in 

accordance with any consensus algorithm because none has yet been developed. 

But even in the absence of a universally established algorithm for a diagnosis, all 

clinicians have an ethical responsibility to guide and warn their patients, and to err 

on the side of patient safety. In the present cases, since a physician supports her 

position, it seems unimaginable that PECO would be permitted to ignore that 

advice, to Laura’s detriment. 
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Maria Povacz 

In 2012, shortly after PECO installed a new smart meter about ten feet from 

her bedroom, Maria began to hear ringing in her ears. Other symptoms then 

developed including sleep deprivation, headaches, chest pains, dizziness, inability 

to concentrate, thyroid problems and disorders in vitamin metabolism. 

She took numerous steps to reduce her exposure to electromagnetic 

energy, but these measures were not sufficient in relieving her discomfort. In 2014, 

she was clinically diagnosed with electromagnetic hypersensitivity syndrome. When 

she travelled abroad, she felt much better. When she returned home, her 

symptoms resumed. 

Maria’s case echoes the unfairness that results from failure to respect the 

recent scientific and clinical developments regarding electromagnetic 

hypersensitivity. Maria can do no more than she has done to explain what has 

happened to her body in relation to smart-meter electromagnetic energy. She 

knows that there are many sources of such energy in the modern world, and that in 

all likelihood she will still be faced with challenges after the present matter is 

resolved. Even so, the link between smart-meter energy and her medical condition 

is sufficiently strong that is reasonable for her to avoid such exposure and 

unreasonable for PECO to mandate it. 
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Q. Why would exposure of the Complainants in this case to the

electromagnetic energy from smart meters be involuntary human

experimentation?

A. Human experimentation is the testing of a scientific hypothesis in an

experiment that involve human subjects. If the subjects have not given their

written informed consent, the experimentation is involuntary. In my opinion, that

is exactly what PECO is doing.

Q. Are their official rules for human experimentation?

A. Yes. They developed after World War II and became codified in federal

law in 1976.

Q. What are these rules?

A. Perhaps the best way to answer the question would be to describe how

they presently function. There are presently about 800 institutions in the United

States, more or less, where human research may be lawfully performed. Assume

that investigators at one of these institutions wanted to expose human subjects to

the electromagnetic energy from smart meters. The investigators would be

required to apply to the institution’s research board for human research (IRB) for

permission to do the study. The backgrounds of the members of the IRB are

specified by law, as are the extensive procedural rules that must be followed.

Principal among them are the requirements that the investigators provide a

written description of exactly what they plan to do, and that they secure written
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informed consent from each volunteer in the study, using a form specifically

approved by the IRB in which full disclosure is made regarding all aspects of the

study, especially including the risks. It is not legally possible to claim that there

are no risks. It is also not legally possible for investigators to conduct a study

without following these rules.

PECO is intentionally exposing human subjects to the electromagnetic

energy from smart meters, which is something that cannot be done by any

research institution in the United States without first securing permission and

consent within the context of federal laws. The upshot is a Kafkaesque situation

in which bona fide investigators cannot study the risks of smart-meter

electromagnetic energy unless they follow stringent rules, especially the rule

involving consent, and yet PECO can involuntarily expose human subjects in the

absence of any oversight whatsoever. Equally disturbing, PECO has not

disclosed any plan to collect health data as it tests its hypothesis that exposure to

its energy is safe, an omission that guarantees PECO will never find evidence of

adverse effects.

Q. Have you personally had any experience with the IRB?

A. All of my human studies were approved by my institution’s IRB, I served

as a member of the IRB for ten years, five years as its chairman.
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PECO Experts

Q. Have you read the curriculum vitae of Dr. Mark Israel?

A. Yes.

Q. What is his specialty?

A. He is a pediatrician with a sub-specialty in oncology.

Q. Is he also an experimental biologist?

A. Yes. He has co-authored many peer-reviewed publications in his area of

expertise.

Q. What is his area as assessed from his publications?

A. The biochemistry and molecular biology of cancer.

Q. Did you find any evidence to suggest that he has worked in the area of

experimental biology that deals with the biological effects on electromagnetic

energy?

A. No

Q. Have you read Dr. Israel’s testimonies dated May 18, 2016 and May 20,

2016?

A. Yes.
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Q. What do you understand his conclusion to be?

A. That neither Maria Povacz nor Laura Sunstein Murphy have been harmed

by PECO’s smart meters, and that neither of them will be harmed in the future.

Q. What do you understand to be the bases for these conclusions?

A. His conclusion that the Complainants have not been harmed was based

on his medical evaluation of the testimony of the Complainants.

Q. What was the basis of his conclusion that the Complainants will not be

harmed in the future by electromagnetic energy from smart meters?

A. The basis appears to be a medical evaluation of a literature review that

he conducted regarding the biological effects of electromagnetic energy.

Q Do you know him to be a worker in the field of biological effects of

electromagnetic energy?

A. No. As best I can tell, he became seriously interested in the area at about

the time this litigation commenced.

Q Do you have any opinion regarding his “medical evaluation” of the

Complainants?

A Dr. Israel uses the term “medical evaluation” equivocally. At times he

seems to employ the orthodox meaning, that of a conclusion of a treating
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physician, but he is not a treating physician bound by ethical duty to advance the

best interest of the patient.

Q. What other way does Dr. Israel employ the term?

A. He sometimes employs “medical evaluation” idiosyncratically to mean,

judging from context, that he reads the scientific literature dealing with the

experimental biology of electromagnetic fields, the epidemiological studies

dealing with that topic, and the opinion of various agencies and blue-ribbon

committees, and evaluates that literature using his skills as a physician, leading

him to opine that the Complainants have not been injured by exposure to smart

meters and even in the future they will not be injured by smart-meter energy.

When Dr. Israel uses “medical evaluation“ in this sense, to mean the analysis of

peer-reviewed scientific publications by a physician who has not actually done

research on the subject in question I have a definite opinion, namely that it is

ineffective and fruitless. Science and medicine each have rules for generating

and recognizing knowledge, and the two systems are different. Confounding the

two sets of rules, as he did, is unhelpful and unfortunate, and ultimately

impossible. He clearly rejects the idea of electromagnetic hypersensitivity, but he

didn’t get to that conclusion by conducting an authoritative scientific analysis of

the literature based on familiarity and experience in the area.
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Q. In your opinion, how did he reach that conclusion?

A. I cannot tell from his testimony. But I can say with considerable

confidence it didn’t come from scientific analysis. Then he rationalized his choice

by cherry-picking published studies that fit his mindset, particularly the work of

Rubin. Dr. Israel’s reliance on Rubin was to me the clearest possible indication

that he does not know the territory related to the health risks of electromagnetic

energy.

Q. Are you familiar with Rubin’s work?

A. Yes.

Q. What is your understanding of what he is and what he says about

electromagnetic hypersensitivity?

A. He is a psychologist who claims that electromagnetic hypersensitivity is a

form of mental illness.

Q. What kind of mental illness?

A. A psychosomatic disorder, by which he seems to mean that the sufferers

only imagine that their symptoms are caused by man-made electromagnetic

energy.
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Q. Does he claim that the symptoms aren’t real?

A. No. That’s not possible because symptoms are subjective. He

acknowledges that the sufferer might actually have symptoms, but he denies the

possibility that the symptoms might be caused by man-made electromagnetic

energy. He employs the term “idiopathic environmental intolerance” to

underscore his point that the trigger is some unknown factor in the environment,

except that it can’t be manmade electromagnetic energy.

Q. Have you had any contact with Rubin?

A. Not directly. The Bioelectromagnetics Society invited us both to appear at

their annual meeting in 2015 and debate the issue of electromagnetic

hypersensitivity. I accepted, but Rubin declined, so the debate never took place.

Q. Have you had any indirect contact with him?

A. Following publication of our provocation study, he wrote twice to the

journal editor, commenting on what he believed to be errors in our work. We

pointed out the errors in his analyses of our work and the entire correspondence

was published in the journal See Exhibit 2 at 43 and 50.

Q. Would you explain the relation between your work and his work?”

A. The nominal purpose of his experiments was to find electromagnetic

hypersensitivity. But he didn’t find it so he concluded essentially that it didn’t

exist. But in science a negative result is universally acknowledged as having low
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probative value, because anybody can find nothing. Special talent or training is

not needed. The upshot is that a hundred negative studies can be conclusively

refuted by one valid positive result. This is why negative studies are usually not

published. Our one study showed that he was wrong to interpret his observations

to mean that electromagnetic hypersensitivity did not exist.

Q. In your opinion, why did his studies fail?

A. In Rubin’s perspective, the only way to scientifically prove that man-made

electromagnetic energy could cause somatic symptoms in self-diagnosed

sufferers was to first pick a symptom to be studied. Then, after assembling a

group of self-diagnosed sufferers who had that particular symptom, he designed

the statistical structure of his study such that the cause/effect link between the

energy and the symptom could not be detected unless the symptom was

precisely reproducible in each subject during repeated trials, and also in all

subjects. This design was a near certain guarantee that he would not find what

he professed to be seeking because sufferers are human beings, not machines,

and they do not react like machines. Consequently, at the statistical level, Rubin

simply averaged away reality, like the man with his feet in a fire and his head in a

block of ice who reported that his body temperature was normal, on average.

Q. How did your study differ in this regard?

A. We assumed that any symptoms triggered by the energy we applied

would be specific to the subject, rather than universal reactions that were similar
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in nature and intensity to the reactions of all true hypersensitivity sufferers. We

allowed for the possibility that the same subject could exhibit different symptoms

during independent trials. For example, if a sufferer reported knee pain in the first

trial, fatigue or weakness in the second, and a headache in the third, we counted

the results as three reports of a link between exposure and a hypersensitivity

reaction, Rubin would count the reports as a failure to find a link because the

symptoms were all different. Finally, we used the experimental subject as her

own control. That was the purpose of the sham trials.

Q. You said the subject’s symptoms were mild or moderate. Did she have

any severe symptoms?

A. Yes. That happened, depending on how long she was exposed and on the

level of the electromagnetic energy I applied. But our study was not intended to

address the issue of symptom severity, but rather to prove the existence of a

causal link between electromagnetic energy and symptoms. To accomplish this

objective, it was necessary to conduct a sufficient number of independent trials to

be able to show to a statistical certainty that she reported symptoms more often

during actual exposure intervals compared with sham intervals, which were the

intervals when the energy was not applied. When the symptoms were severe

they did not abate for hours, which made it impractical to do the study. During a

period of about a week, by trial and error, I learned how low to set the energy

level so that her symptoms following a 100-second exposure would abate in less

than about 15 minutes. Our identification of that threshold made it possible to
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achieve our study objective, but it also precluded us from studying the link

between exposure and severe symptoms.

Q. Overall, do you disagree with Dr. Israel’s analysis?

A. Yes. I think that Dr. Israel’s testimony was polemical not analytical.

Essentially he doesn’t accept the existence of electromagnetic hypersensitivity. I

think his perspective is understandable because the research area involving

electromagnetic bioeffects is far from his routine responsibilities as a physician.

Nevertheless it is not credible for him to enter this field, make a “medical

evaluation,” and then ask to be believed because he is a doctor, which is what it

seems to me that he did.

Q. Have you read the curriculum vitae of Dr. Christopher Davis?

A. Yes.

Q. What is his specialty?

A. He is an engineer.

Q. Is he also an experimental biologist?

A. No, but his research-related activities have been heavily supported by

many industrial and government agencies, and he has co-authored many peer-

reviewed publications in his area of expertise.
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Q. What is his area of expertize as assessed from his publications?

A. Engineering support. He has assisted investigators studying many

different kinds of problems. For examples, the solid-state, viscoelastic, light-

transmission, and electrical properties of various materials, and the dynamics of

wireless networks.

Q. Did you find any evidence to suggest that he has worked in the area of

experimental biology that deals with the biological effects on electromagnetic

energy.

A. No

Q. Have you read the testimonies of Dr. Davis dated May 18, 2016 and May

20, 2016?

A. Yes.

Q. What did you understand was the substance of what he said?

A. That smart meters emit electromagnetic energy, that the energy is not

unusual, and that the energy is safe because the FCC says so.

Q. Do you agree with what you understood him to say?

A. I agree that smart meters emit energy. I don’t agree with the assertion that

the energy is not unusual because, in the context he used it, the claim is

misleading.
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Q. Why is it misleading?

A. Because what is or is not “unusual” depends completely on the frame of

reference. If the symptoms of the Complainants is frame of reference, the energy

is unusual because at least some of their symptoms didn’t develop in the

absence of the smart-meter energy. If the frame of reference is the natural world

as it existed before man-made electromagnetic energy was invented, smart-

meter energy is unusual because it is about a billion times stronger than the

corresponding natural level, more or less. If the reference frame is the location in

the houses of the Complainants where the smart meters will be installed, then it

is unusual because the resulting energy at those locations will be about a million

times stronger compared with the pre-installation levels, more or less.

Q. Why do you disagree with Dr. Davis’s testimony concerning the FCC?

A. Because it is misleading. According to the FCC, smart meters and

cellphones are safe when manufactured according to the presently mandated

emission levels. But the FCC defines an emission level as “safe” if it doesn’t

result in adverse biological effects caused by heating or cooking of the exposed

subject. Nowhere does the FCC say that smart meters are safe with regard to

physiological changes cause by physical processes other than heating or

cooking. That claim is unsupportable and counter-scientific, and has not been

made by the FCC. Dr. Davis’s testimony is pregnant with the notion that the FCC

says smart meters are safe with respect to all possible mechanisms, which is not

the case.
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Q. Dr. Davis testified that he agrees with the FCC statement on its website

that adverse biological effects from non-thermal exposure levels of

electromagnetic energy are ambiguous and unproven. Do you agree?

A. I am familiar with what the FCC means by “ambiguous” and “unproven,

with the legal context that governs its jurisdiction, with the extent to which the

experiments the FCC is required by law to consider are specifically designed to

create ambiguity, and with the overwhelming economic and sociological

consequences if the FCC were to say otherwise. In my opinion, in the context of

this case, the FCC issue is a red herring.

Q. Dr. Davis testified that installation of a smart meter wouldn’t increase the

amount of electromagnetic energy in the house where it was installed. Do you

agree?

A. No. When electromagnetic energy is created at a specific location, the

laws of physics almost always require that it add to, not cancel, any preexisting

electromagnetic energy. There are exceptions, but they do not apply to context

relevant this case.

Q. Dr. Davis testified that there have been many reports by expert panels

whose consensus is that there is no consistent, reproducible evidence that

electromagnetic energy causes any biological effects. Do you agree?

A. Yes, but considering the purpose for which he offered the testimony, it is

extremely misleading.
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Q. What do you mean, why is it misleading?

A. The thrust of his testimony is to assert that all experts agree that man-

made electromagnetic energy in environment, including but not limited to smart

meters, doesn’t cause any biological effects. I know or have known many such

experts, perhaps most, either personally or by reading their publications, and I

can say without any qualification that their consensus is the opposite of the one

Dr. Davis has asserted. Even more counterfactual, Dr. Davis trusts that the

experts on the panels he cited were disinterested, but historically that has almost

never been the case.

Q What do you understand to be Dr. Davis’s testimony regarding the

possibility that smart meters can cause human disease or trigger hypersensitivity

reactions?

A. I believe he conceptualizes that the only possible biological effects from

man-made electromagnetic energy occur by means of heating or cooking

tissues. Since smart meters can’t cause those effects, they must be safe.

Q. Do you agree with him?

A. No, because his premise is wrong. There is a very large data base of

empirical studies in experimental biology that demonstrates beyond reasonable

doubt that biological effects can occur at levels of man-made electromagnetic

energy actually present in the environment
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Q. What do you understand to be Dr. Davis’s testimony regarding his

measurements of man-made electromagnetic energy actually present in the

environment, including levels produced by smart meters.

A. I believe he conceptualizes that the results of brief, spatially and

temporally localized measurements at particularly chosen locations can

adequately characterize the electromagnetic environment of the homes of the

Complainants, and he did so to in a manner that, at least on the surface tends to

trivialize the concerns of the Complainants.

Q. Do you agree with him?

A. No. His testimony in this regard was highly misleading.

Q. In what way?

A. In two ways. He testified that the electromagnetic energy from PECO ‘s

smart meter in Ms. Povacz was 246 times smaller than the level in New Hope,

PA. But that comparison was strongly dependent on the locations of the

measurements. If he made the measurements at different locations from the

smart meter and at different locations in New Hope, he could easily have found

that the level in Ms. Povacz house was 246, or even 2046, times greater than the

level in New Hope. A meaningful comparison of ambient levels is extremely

difficult. Dr. Davis didn’t even come close to accomplishing this task. Second, I

think that Dr. Davis’s testimony created the false impression that time is not a

material factor in an attempt to establish a comparison. At virtually all
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representative points in the general environment, the actual levels of man-made

electromagnetic energy vary over extremely wide ranges. A variation of

1,000,000% would not be unusual, and a variation of 1,000% would be extremely

common. In so far as I could determine, Dr. Davis did not consider this factor.

Q. What do you understand to be Dr. Davis’s testimony regarding the relation

between how much of a change in the existing level of electromagnetic energy

caused by smart meters must occur before the matter of health risks is raised?

A. I understood him to mean that if the PECO energy levels were low

compared with some reference value then the PECO energy wouldn’t matter

from a health perspective.

Q. Do you agree with him?

A. No. I understand his perspective. He is an engineer and his professional

activities involves working with what are called linear systems, by which I mean

things that follow laws whereby if a little change does something, then a change

ten times as much will do ten time more. Virtually every system in the world of an

engineer works that way. But animals and human beings are nonlinear systems,

buy which I mean that their laws can allow things to happen which cannot

happen in linear systems. For example, human beings can exhibit very strong

responses to very small stimuli in the complete absence of a proportion between

the cause and the effect. Dr. Davis’s assumption that the stimulus-response

relationships of human beings are governed by linear laws is wrong. See Exhibit
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2 at No. 84, 88, and 89. Consequently he has no rational basis to argue that

PECO’s energy is too small to matter.

Opinions of Agencies

Q. In forming the opinions you expressed here, have you taken into

consideration the official positions of government agencies regarding safety

regulations concerning electromagnetic energy?

A. I know about those positions generally, but for at least two reasons they

have not had a significant impact on my opinions. First, their positions are far

behind the present state of the science. They are based on out-moded concepts

which the independent workers who study the effects of electromagnetic energy

that I know do not regard as reasonable. Second, the legal structure of federal

law as regards the toxic side-effects of man-made environmental electromagnetic

energy effectively requires the agencies to discount the health risks due to man-

made electromagnetic energy in the environment.

Q. What legal structure are you referring to?

A. The Radiation Control for Health and Safety Act of 1968. See Exhibit 2 at

No 78.

Q. What does that law have to do with the issues in this case?

A. In 1962, following the birth of thousands of armless and legless babies in

Europe caused by thalidomide that had been sold to pregnant women, the US

Congress required drug companies to provide pre-market scientific evidence of
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the safety of new drugs. In 1968, Senator Rogers, of Florida proposed applying

the same social principle to devices that emitted man-made electromagnetic

energy into the environment. His proposal, The Radiation Control for Health and

Safety Act of 1967, would have authorized the government to perform research

and regulate the safety of all devices that emitted man-made electromagnetic

energy. But opponents of this principle, the industries that manufactured and sold

energy-emitting devices, successfully argued that the health impact of man-made

electromagnetic energy should be assessed subsequent to marketing. This

policy shifted the burden of proof to the party asserting injury and was

subsequently adopted by all federal agencies. Each relevant federal agency

therefore begins with the assumption of safety, and requires any aggrieved

litigant to prove non-safety.

Q. In forming the opinions you expressed here, have you taken into

consideration the official positions of private national and international agencies

regarding safety regulations concerning electromagnetic energy?

A. I know about their positions generally, but they have not had a significant

impact on my opinions because their positions are far behind the present state of

the science, and are invariably heavily biased in favor of industry positions. In

addition, in all the cases that know about, the decisions of the agencies were

star-chamber processes in which those with opposing views were excluded.
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Q. Is it your opinion that the only ethical basis for assessing the health risks

of electromagnetic energy from devices such as smart meters is knowledge

gained from animal studies?

A. Yes, at least with regard to prospective studies.

Q. What do you mean?

A. We suspect that the energy from such devices is a serious health risk.

More definitive studies are needed, but such studies will be expensive, and there

is no independent source of funds for independent investigators to perform the

needed studies. This vacuum is presently being filled by epidemiological studies,

which are retrospective analyses of databases of unfortunate persons who have

already died or developed disease. Because of their logical structure,

epidemiological studies can never answer the basic questions. But far worse is

the fact that industry and government are intentionally relying on such studies to

provide an answer. In my view, that intention amounts to an egregiously

unacceptable form of involuntary human experimentation.

Q. Are the needed animal studies being performed?

A. No. In the US, pursuant to the policy that established by the Radiation

Control Law in 1968, such studies are generally regarded a private responsibility.

There are no sufficient funds for independent investigators to carry out such

studies.
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Conclusion

Q. What are your conclusions?

A. First, here is a reasonable basis in established science for the

Complainants’ concern regarding risks to human health caused by man-made

electromagnetic energy in the environment, including the type of electromagnetic

energy emitted by smart meters. These health risks are heightened in the very

young, the very old, and in those with preexisting diseases or disorders.

Second, electromagnetic hypersensitivity is a documented neurological

condition in which the affected person experiences musculoskeletal,

immunological, and/or neurological symptoms that noticeably flare or intensify

upon exposure to man-made electromagnetic energy in the environment. About

5-10% of the general public are self-reported to suffer from this disorder.

Third, the Complainants were forced into the almost impossible position of

conducting experiment on themselves to prove to PECO’s satisfaction that their

claims of a link between their symptoms and electromagnetic energy from smart

meters were sufficiently credible as to warrant some remediable action by PECO.

Fourth, there is no justifiable reason for PECO to doubt the reality of the

Complainants’ symptoms, to question their intentions in seeking relief, or to not

respect and implement the advice they received from their physicians that

exposure to smart-meter energy should be avoided.

Fifth, chronic exposure to the electromagnetic energy from smart meters

causes risks to human health that go far beyond the capability of the energy to

trigger hypersensitivity reactions in sensitive persons. A large literature in
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experimental biology indicates that man-made electromagnetic energy, including

that from smart meters, causes biological effects involving every essentially

physiological process that occurs in living organisms. A large literature in

nonexperimental biology shows that man-made electromagnetic energy,

including that from smart meters, is associated with a plethora of human

diseases. People who suffer from pre-existing conditions are particularly

vulnerable, and all the Complainants suffer from such conditions.

Sixth, PECO’s claim that the FCC has pronounced smart meter safe is

spurious because the FCC has made that statement only with regard to the

heating and cooking effects of electromagnetic energy. The Complainants have

made no claims that smart meters are like microwave ovens.

Seventh, PECO has claimed that expert committees have pronounced

smart meters safe, but PECO has not acknowledged the blatant conflicts-of-

interests that infect such committees nor the serious limitations on their reports,

such as the failure to address much of the relevant literature.

Eighth, PECO proposes to expose human beings to smart-meter

electromagnetic energy over their objection under conditions that would not be

acceptable to any institution in the United States where human experimentation

can lawfully be performed. Consequently, coercing the Complainants to endure

the risks and uncertainties of such exposure is unwarranted, unjustified, and

would amount to involuntary human experimentation by PECO.
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