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I.   INTRODUCTION 

 
With approval from the Maine Public Utility Commission (“Commission”), Central 

Maine Power Company (“CMP”) has installed radio-frequency (“RF”) transmitting smart meters 

on or in houses and buildings throughout its 11,000 square mile service area as part of an 

advanced metering infrastructure (“AMI”) system.  The meters use 2.4 GHz radio frequency 

radiation (RFR) which permeates all obstacles, including homes and people, to transmit electric 

usage information and to communicate with other AMI equipment utilizing a RFR “mesh” 

networking system that blankets the service area throughout the day with RFR. Each smart meter 

acts as a relay station within the mesh network, receiving and sending RF transmissions to other 

meters in the vicinity.  During installation of the AMI system, CMP received over 2,000 

customer complaints regarding concerns about health and safety, as well as privacy, security and 

property rights.1  

 

In a prior proceeding commenced by different Complainants, the Commission decided to 

let customers keep their old meters by “opting out,” but only if they pay an initial fee of $40.00 

plus a $12.00 monthly fee, for as long as they remain a utility customer.  Complainants filed a 

complaint in 2011 alleging the Commission had failed to adequately address health, privacy, 

security and property rights concerns.  The Commission dismissed the complaint and 

Complainants appealed the dismissal.   The Maine Supreme Court granted the appeal and 

remanded the case directing the Commission to determine whether smart meters are safe.  

(Friedman v. PUC, 2012 ME 90, 48 A.3d 794).  Accordingly, the Commission commenced this 

investigation into the health and safety of the smart meters and the AMI system.  (PUC NOI 

Order (7/24/2012). 

 

The purpose of this investigation is to determine whether smart meters and the AMI 

system are safe within the context of CMP’s obligation to furnish safe facilities (35-A MRS § 

301) and the Commission’s obligation to ensure the safety of all utility facilities. (35-A MRS 

§101).   In addition, every Maine citizen’s has the constitutional right to “pursue and obtain 

safety” (Me. Const. Art. I, § 1).   

 

                                                           
1
 vide Maine PUC Docket No. 2011-00262; CMP response to Data Request (DR) Friedman  01-01; and DR Stone 

01-02 
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During this investigation, CMP has attempted to bulldoze over the facts, along with their 

customer’s serious, well founded health concerns, with reams of unreliable and/or irrelevant 

exposure data, reports, and testimony from immensely compensated and biased industry defense 

consultants. At the same time, CMP has sought to minimize credible finding of cumulative, 

adverse biological effects by simply ignoring them or lumping them into a faulty, self serving 

“weight of the evidence” formula which in the end, does not eliminate or negate the credible 

findings of adverse biological effects or even prevent them from happening to their customers. 

An analogy demonstrating the faulty premises of their inappropriate use of the “weight of the 

evidence” approach would be:  if a study that everyone agreed was well executed, found that  

when a person was exposed to RFR their nose fell off and then just 1 other study found that it did 

not have this effect (and it doesn’t matter if the negative study was well executed or even if it 

exactly replicated the original study, since no one seems to be checking the negative studies); 

using the “weight of the evidence approach”  the overall results for these two studies would be 

inconclusive and inconsistent.  The status of “inconclusive and inconsistent” does not prevent the 

adverse health effect from occurring when the person is again exposed, regardless of whether 

there was another study that did not find this effect. 

 

Complainants presented testimony from thirteen witnesses.  Some of whom are experts 

that have conducted extensive original research and are among the most qualified in the world on 

the health effects of low-level RF radiation.  Their testimony confirms that low-level RFR 

creates health and safety risks to humans.  This conclusion is further supported by hundreds of 

scientific studies and by the lay witness testimony of dozens of people who have suffered 

adverse health effects from exposure to RF radiation, including smart meter radiation.   CMP 

fails to rebut the quality and reliability of this evidence.   

II. LEGAL CONSIDERATONS 

 

By state law, the Commission is obligated to guarantee safety, i.e. “The basic purpose of 

this regulatory system is to ensure safe, reasonable and adequate service at rates which are just 

and reasonable to customers and public utilities.” (35-A M.R.S. §10).  The law also mandates 

that “[e]very public utility shall furnish safe, reasonable and adequate facilities and service.”  

(35-A M.R.S. §301(1).  In addition, all citizens also have the constitutional right to obtain safety 

and the “All people . . . have certain natural, inherent and unalienable rights, among which are 



those of . . .  pursuing and obtaining safety and happiness.  (Me. Const. Art. I, § 1).    To meet its 

obligation to guarantee safety, the Commission must carefully examine all the evidence and 

ensure that even the most vulnerable are safe from the cumulative exposures of the worst case 

scenarios where the radiation levels are the highest. 

III.   CMP’S EVIDENCE FAILS TO SATISFY ITS BURDEN OF PROOF 

 

A. The OPA and CMP consultants who measured the radiofrequency radiation 

exposure levels from the smart meters were inexperienced and/or not qualified 

to test RFR exposures from an advanced metering system. 

 

CMP’s consultant, Dr. Shkolnikov (hereinafter, testing consultant) who tested and 

measured the exposure levels for the Maine smart meters was inexperienced and had never 

before performed this type of radiofrequency radiation (RFR) testing for a smart meter system.2   

 

CMP’s testing consultant had never researched, authored or co-authored a peer-reviewed, 

journal published, scientific study regarding testing power density levels from a smart meter for 

the purpose of researching the possible health effects from exposures or for compliance with 

FCC guidelines.  The only paper authored by either of CMP’s primary consultants which 

involved radio frequency radiation, was not peer-reviewed or published by an established 

scientific journal, but produced for a symposium sponsored by the Institute of Electrical and 

Electronic Engineers (IEEE) in which the stated purpose of the paper was to discuss the 

interference of wireless communication networks with other RF household appliances and its 

compliance with FCC thermal guidelines.3  

 

The CMP testing consultant could not even verify by looking at the meter, if the meter he 

was testing at the time, was actually transmitting because he did not know how the meter was 

constructed or that there was an indicator light located on each meter to convey it’s on or off 

status.4   

 

                                                           
2 vide Maine PU Docket No. 2011-00262; CMP response to DR FRIEDMAN-02-06   
3
 vide Maine PUC Docket No. 2011-00262; CMP response to DR Stone-01-13; Attach. 1 page one,  “Abstract” 

4
vide Maine PUC Docket No. 2011-00262; Transcript of Technical Mtg of  11-9-12, page 54, lines 12-25 and pg 55, 

lines 1-11 
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Complainant’s expert witness and electrical engineer, Lloyd Morgan, testified that the 

testing equipment chosen by the CMP testing consultant was set too high to measure or validate 

the previously predicted exposure levels from smart meters:  

 
They state that the purpose of the study was to validate the predicted calculated value 
they gave in their 2010 testimony, which was an averaged “typical” power density value 
of 0.000015 mW/cm2 (15 nW/cm

2) at 1 yard.  Yet, they used a measuring device (Narda 
NBM-550) that they report as being incapable of measuring RF signals below 170 

nW/cm
2
.  However, the NBM-550 manual states that the measurement range can be set 

with a minimum of 2.5 nW/cm2  (see Narda manual, page 51; ODR 1-09 p. 59). Either 
Exponent chose an instrument incapable of measuring the value they sought to validate, 
or the instrument was capable of measuring the value to validated, but they set the 
measurement range too high to measure and validate the value. 5 [emphasis added] 

 
The testing consultants for the Office of Public Advocate (OPA) were also inexperienced, 

and even according to the standard specified below by CMP’s testing consultant, were not 

qualified to perform the testing since neither OPA consultants had an engineering degree in 

Physics or Electrical Engineering:6 

 

Someone qualified to perform an RF exposure assessment would typically have at least 
an undergraduate degree (or equivalent) in Physics or Electrical Engineering, training in 
utilizing RF measurement equipment, and an understanding of how to interpret exposure 
standards.7   

 
In response to a data request regarding their testing report, the OPA also provided: 
 

Neither George Arnold nor Dan Goulet has prior experience in testing the RF emissions 
from advanced metering devices.8 

 
In addition, both the CMP and OPA testing consultant’s testing results are virtually 

unreliable due to the many serious errors in assumptions and testing protocol used to obtain the 

reported exposure level results. For example, with the OPA report (see section C of this brief for 

CMP consultant’s errors): 

 
a.  The OPA’s testing consultants were supposed to test the outside smart meter for the 

entire “active” period (between 12:00am and 1:30 am), when the meters transmit the bulk 
of their data packets and when residential RFR exposures would be the greatest, but 
instead they only tested from 11:50 p.m. to 1:00 a.m., neglecting to test for 30 minutes of 

                                                           
5
 vide Maine PUC Docket No. 2011-00262;Prefiled Testimony of Lloyd Morgan, page 27 , lines 6-15 

6
  vide Maine PUC Docket No. 2011-00262; OPA response to DR FR OPA-002  

7
  vide Maine PUC Docket No. 2011-00262; CMP response to DR Friedman 03-05 

8
 vide Maine PUC Docket No. 2011-00262; OPA response to DR FR OPA-001 



the 1 ½ hour active period,9  and when asked were unable to substantiate their reason for 
choosing this testing period. The bulk of the transmissions could have taken place during 
the ½ hour they neglected to test and meaning their results may not contain the bulk of 
the exposures.10 

b. The OPA’s consultants were supposed to test inside the home for the entire 1 ½ hour 
“active” period but instead only tested during the first 5 minutes of the active period. 

c. The consultants were supposed to test an Extender during its most active period which 
was not defined in CMP’s consultant’s Exponent Report that the OPA’s consultants 
relied upon for meter behavior, instead the consultants randomly picked a time period 
during the “quiescent” or quite transmission period for a smart meter that has no 
relevance to an Extender’s most active period (remains an unknown factor). 
 

Apparently the OPA’s consultants misunderstood the definition of “active period” from the Joint 

Testimony of Dr. Bailey and Dr. Shkolnikov, Exhibit B – Exponent Report, Measurement 

Validation of Exposure Predictions from the Central Maine Power Smart Meter Network 

(hereinafter Exponent Report) and believed the bulk of the “active period” smart meter 

transmissions occurred during the first 5 minutes following midnight and when asked in a data 

request about the inappropriate time periods for their testing, incorrectly claimed:11  

 
Information presented on pages 5 and 6 of CMP Exhibit B to this proceeding, the 
Exponent Report, indicates that the meters’ most active transmission period typically 
occurs between 12:00 p.m. and 1:30 a.m., with the most active period of data 
transmission typically occurring within the five (5) minutes period following midnight. 12 

 
The Exponent Report actually stated it was during the “quiescent” period (not the “active” 

period) when a single hourly beat packet (not most of the day’s transmission packets) occurred 

within the five (5) minute period following midnight: 

 
 During the “quiescent” time period between 1:30 a.m. and 11:59 p.m., each Smart Meter 
generates only a rare “beat” packet every hour. This beat signal is generated in the time 
interval between the top of the hour and 5 minutes past the top of the hour. The beat 
signal is required to let the Smart Meter network know that the Smart Meter can still 
communicate through the mesh of the Smart Meter network. During the remainder of the 
quiescent period (55 minutes of each hour), only rare, on-request packet generation 
should occur.  
 
During the “active” time period, which occurs in between 12:00 a.m. and 1:30 a.m., 10 
more packets in addition to the beat signal are generated. These packets contain the data 
on the electricity use of the residence measured by the Smart Meter. 

                                                           
9
 vide Maine PUC Docket No. 2011-00262; Transcript of Meeting of 2-26-13,  page 10, lines 15-24 

10
 Ibid, page 9, lines 9-25 and page 10, lines 1-25; page 11, lines 1-25, and page 13, lines 1-12 

11 vide Maine PUC Docket No. 2011-00262; Transcript of Meeting of 2-26-13,  page 11, lines 11-25; page 12, lines 
1-25; and page 13, lines 1-12 
12 vide Maine PUC Docket No. 2011-00262; OPA response to DR FR (Friedman) OPA-001-006 
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Therefore, each Smart Meter will typically generate 34 packets total: 24 beat packets 
and 10 electricity usage packets each day; additionally, a small number of packets 
(retransmit packets) will be generated to compensate for packets that may be lost as they 
are routed over the network as well as extra system maintenance commands.13 

The OPA’s consultants also miscalculated the estimation of the total 

transmission/exposure/ broadcast time of a smart meter with 5,000 dependants during a 24 hour 

period. They incorrectly assumed a smart meter would transmit only 10 data packets in a 24 hour 

period instead of the 34 packets stated in the above quote from the Exponent Report, as 

described in their response to a data request: 

 
 This value describes the total broadcast time for the meter with the largest number of 

dependents in the system, during the most active RF broadcasting period, between 12:05 
AM and 1:30 AM, when the meters are communicating daily usage to the AMI system. 
Each meter broadcasts 10 data packets during this period. Each packet requires 

4.26 milliseconds to complete; the total broadcast time for a single meter is thus, 

42.6 milliseconds. The total broadcast time for a "parent" meter with 5000 dependents is 
estimated as: 

 5000 x 42.6 milliseconds or 213,000 milliseconds per day, or 213 seconds, or 3.55 min. 
 The packet broadcast duration figures are stated on pages 5 and 6 of CMP Testimony 

Exhibit B to this Proceeding, the Exponent Report. The enforced maximum number of 
dependent meters allowed on CMP’s network is also included on page 11 of this report.14 
[emphasis added] 

  
Because they used 10 data packet transmissions instead of the 34 data packets generated per day 

by each smart meter, they arrived at the incorrect total broadcast time per day of 3.6 minutes and 

a lower duty cycle of .25% when the result should have been 12 minutes per day as shown below 

with corresponding duty cycle of .83%:   

 

5,000 descendants x 34 data packets per descendant = 170,000 transmissions/packets per 
day 
170,000 transmissions X 4.26 milliseconds per transmission = 724,200 milli 
724,200 milli ÷1,000 milli = 724 seconds 
724 seconds ÷ 60 seconds = 170,000 bursts of RFR exposures per day, totaling 12 

minutes (corresponding duty cycle for the time this meter operates would be a  .83% 
duty cycle, i.e.  12 min. operating time ÷1440 minutes per day = .83%) 

 

                                                           
13

vide Maine PUC Docket No. 2011-00262; Joint Testimony of Dr. Bailey and  Dr. Shkolnikov, Exhibit B - 
Exponent Report, page 5 
14

 vide Maine PUC Docket No. 2011-00262; OPA response to DR FR OPA-001-008  



In addition to the gross miscalculations and errors in the OPA’s exposure testing report 

that render  it unreliable, the Consultants did not even know the basics about the smart meter 

system as shown by this clearly incorrect statement contained in their report: 

 
Extender bridges (repeaters) and data collectors broadcast at this same frequency range, 
at the same power output level (EIRP) as the residential meters.15 

 
CMP’s response to a data request indicated that Extender Bridges/Data Collectors operate at a 

frequency range of 4.94 to 6 GHz with an equivalent isotropically radiated power (EIRP) of 4 to 

63 Watts and up to a 50% duty cycle whereas the 3 models of residential smart meters used in 

the system operate at 2.4 GHz with an output power range (EIRP) of 1.6 to 2.5 Watts and a max 

duty cycle of 10%.16   Without having this correct information about the system devices, the 

consultants miscalculated the exposure levels from these devices. 

 

In testimony given during a technical meeting, the OPA’s consultant testified that it was 

possible the smart meter was the only RF device transmitting in the area when their testing 

equipment showed an RFR exposure that measured 13.4% of the FCC guidelines in sharp 

contrast to the percentages conveyed by CMP’s consultants.17 

 

  Finally, the OPA’s consultant testified that the lists of meters from which the OPA 

consultants selected the meters to test was given to them directly by CMP with the assurance that 

the meters on the list had the highest numbers of descendants, i.e. higher communication rates 

with higher exposure levels.18  Their claim that the list provided by CMP contained only the 

meters with the highest communication rate from the sample group remains unproven and 

dubious since they obtained the lists of smart meters to test directly from the opposing and 

inherently biased party in this case, instead of from a mutually agreed upon third party. 

 
B. CMP’s alleged compliance with the FCC exposure guidelines Maximum 

Permissible Emission (MPE) levels will not protect people from the long term, 

non-thermal adverse biological effects claimed by Complainants and Intervenors 

because the FCC guidelines were only designed to protect from thermal heating 

effects from RFR exposures.  

 

                                                           
15  Office Of The Maine Public Advocate,  Radio Frequency Exposure Report, 2013, Maine PUC Docket No. 

2011-262; vide page 5, second paragraph 
16 vide Maine PUC Docket No. 2011-00262; CMP response to DR DW 01-10 and ODR-02-02 
17 vide Maine PUC Docket No. 2011-00262; Transcript of Technical  Mtg, of 2-26-13,  pg. 53, lines 11-23  
18 ibid, page 49 , lines 9-25; page 50, lines 1-25;  



Page 11 of 73 

 

` CMP’s consultants state numerous times in their testimony, as they did in the quote 

below, that their testing results from the 3 meters chosen from the 1,100 sample group, do not 

exceed the Maximum Permissible Exposure (MPE) of RFR exposure allowed by the FCC 

guidelines which we have previously argued and hereby incorporate said arguments by reference 

herein,  is not relevant to our claims of long term, non-thermal adverse biological effects:19   

 
Conclusion: The exposure validation measurements confirm the 2010 prediction that 
exposure to RF signals from the CMP Smart Meters are far below (less than 1/5,880) the 
FCC MPE limit. In fact, the measurements of total exposure from the Smart Meters under 
active or quiescent operating conditions and all other sources were well below the 
manufacturer’s stated sensitivity level of the meter. Other information obtained in this 
study suggests that the RF exposures from the Smart Meters are far lower and closer to 
the 2010 prediction. Our predictions and measurements are consistent with FCC’s 
guidance that devices transmitting using less than 4 watts of power (CMP Smart Meter 
transmitters are limited to 1 Watt at 2.45 GHz) “generally are not expected to exceed 
MPE limits when nearby persons are 20 cm or more from most antennas.”27 That our 
measurements show that the exposure from the CMP Smart Meters is far below the FCC 
MPE limit should not come as a surprise; these Smart Meters were certified to be 
compliant with the MPE limit as part of the application for the FCC Grant of Equipment 
Authorization.20 

 
The Federal Communication Commission’s (FCC) Report & Order to adopt the current 

1996 Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation (FCC 

Guidelines) specifically defers determining appropriate levels of safe exposure, health, and 

safety matters to the federal health agencies and delineates the responsibilities of each, stating 

that the Federal Drug Administration (FDA) has general jurisdiction for protecting the public 

from potentially harmful radiation from consumer and industrial devices; the Environmental 

Protection Agency (EPA) is generally responsible for investigating and making 

recommendations with regard to environmental issues; the National Institute for Occupational 

Safety and Health (NIOSH) is responsible for performing research and analysis with respect to 

worker safety and health; and the Occupational Safety and Health Administration (OSHA) has 

jurisdiction over Federal regulations dealing with worker safety and health.21 

 

                                                           
19 PUC Docket 2011-00262, Intervenor Dianne Wilkins Comments and Objections to CMP’s Motion Requesting 
Commission Order On Scope Of Proceeding filed September 12, 2012; see page 7, Section II 
20

 Joint Testimony Of William H. Bailey and Yakov Shkolnikov Exhibit B, Exponent, Inc. Report - Measurement 

Validation Of Exposure Predictions From The Central Maine Power Smart Meter Network, filed September 19, 
2012, PUC Docket 2011-00262., page 23  
21

 ibidem supra, ref 18;  Attachment 1, The Federal Communication Commission, Guidelines for Evaluating the 

Environmental Effects of Radiofrequency Radiation, Report and Order, FCC 96-326, ET Docket No. 93-62, page 6, 

section III. Discussion: item numbers 15, 18, 19, 20, & 28  



As discussed in the FCC Report & Order, at the request of the FCC, all of the 

aforementioned federal health agencies submitted “Comments” regarding the adoption of the 

current FCC guidelines in 1996, in which each specifically acknowledged the design limitations 

of the guidelines to only protecting the public from acute, short term, thermal injuries caused by 

RFR.22 

 
As the EPA explained again in their advisory letter to the public in July of 2002:  
 

 The FCC’s current exposure guidelines, as well as those of the IEEE and the ICNRP, are 
thermally based, and do not apply to chronic, nonthermal exposure situations.  They are 
believed to protect against injury that may be caused by acute exposures that result in 
tissue heating or electric shock and burn. The hazard level (for frequencies generally at or 
greater than 3 MHz) is based on a specific absorption dose-rate, SAR, associated with an 
effect that results from an increase in body temperature.  The FCC’s exposure guideline 
is considered protective of effects arising from a thermal mechanism but not from all 
possible mechanisms.  Therefore, the generalization by many that the guidelines protect 
human beings from harm by any or all mechanisms is not justified. 23 

 
Yet another advisory letter from the EPA in September of 2002 confirmed: 
 

The EPA has not changed its position regarding the FCC guidelines which are designed 

to protect the public from the thermal effects of radio frequency energy.24 [Emphasis 
added] 

 
Whether there are, or are not non-thermal effects, the guidelines are only designed to 

protect from thermal effects. Many of the reports relied upon by CMP, including the Advisory 

Group on Non-Ionizing Radiation (AGNIR 2012), International Commission on Non-ionizing 

Radiation Protection (ICNIRP 2009) and the California Council on Science and Technology 

(CCST) report, note within their reports that the FCC guidelines were only designed to protect 

from thermal effects: 25  

 
In 1985, the FCC first established guidelines to limit human exposure and protect 

against thermal effects of absorbed RF emissions. The guidelines were based on those 
from the American National Standards Institute (ANSI) that were issued in 1982.14 In 
1996, the FCC modified its guidelines, based on a rulemaking process that began in 1993 
in response to a 1992 revision of the ANSI guidelines and findings by the National 
Council on Radiation Protection and Measurements (NCRP). The 1996 guidelines are 

                                                           
22

 ibid, pages 7-11 
23

 United States Environmental Protection Agency's Response to Janet Newton (July 16, 2002) 
24

 United States Environmental Protection Agency's Response to Jo-Anne Basile (September 16, 2002) 
25

 California Council on Science and Technology. Health Impacts of Radio Frequency Exposure From Smart 

Meters. April  2011 ISBN-13: 978-1-930117-42-6. vide page 13, last paragraph ; AGNIR 2012, p. 3; ICNIRP 2009, 
p. 52-53  
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still in place today. In its rulemaking process to set SAR and MPE limits, the FCC relied 
on many federal health and safety agencies, including the U.S. Environmental Protection 
Agency and the Food and Drug Administration. While the FCC guidelines appear to 
provide a large factor of safety against known thermal effects of exposure to 
radiofrequency, they do not necessarily protect against potential non-thermal effects, nor 
do they claim to.  (CCST) 

 
Five highly qualified expert witnesses put forth by the Complainant also testified that the FCC 

guidelines do not protect people from long-term, chronic, non-thermal exposures to RFR.26 

 

In testimony given during a technical meeting, CMP’s health effects consultant, Dr. 

Bailey, (hereinafter, evidence consultant), stated that the 30 minute averaging for exposures to 

comply with the FCC standards is to allow the body to compensate for only the thermal, heating 

effects to tissue from exposure, and not to compensate for any adverse non-thermal effects:  

 
MR. MCGLAUFLIN:  Doctor, I think you guys are being way too complicated about 
this.  This is a simple question.  I'm not talking about the purpose of the whole FCC 
standard in general.  I'm talking about how they came up with the idea that averaging 
works for exposure purposes and how they calculated a 30-minute standard as being 
appropriate.  Dr. Bailey has testified that the 30-minute standard is based on the concept 
of the body's homeostatic mechanism.  I am trying to establish whether or not any non-
thermal effects are relevant to that homeostatic mechanism that the FCC relied upon.  Let 
me put it differently.  Are there any homeostatic mechanisms by which non-thermal 
effects are compensated for that the FCC would have considered? 
DR. BAILEY:  There is not a confirmed mechanism that would be a so-called non-
thermal effect. 
MR. MCGLAUFLIN:  I take that as a no. 
DR. BAILEY:  That's correct.27 
 

In consideration of just the aforementioned facts, we argue that our state authorities 

can only conclude that the current FCC guidelines are not applicable to protection 

from long term, non-thermal RFR injuries from smart meter system exposures based solely on 

the directives contained in the FCC Order enacting the guidelines and the jurisdictional 

comments of the federal health agencies requested by the FCC, but would also add that even 

without further consideration of the current science by the Maine PUC, these facts alone make it 

impossible to ensure or guarantee the safety of smart meters by reliance on the FCC thermal 

guidelines since it is alleged that smart meters do not produce thermal harm.  

 

                                                           
26

 Maine PUC Docket No. 2011-00262;  Prefiled Testimony of L. Morgan at p. 17, lines 15-22;  Dr. Hardell at p. 29; 
Dr. Carpenter at p. 21, lines 1-10; Dr. Leszczynski,  p. 10; Dr. Conrad, p. 17, lines 6-12 
27 vide Maine PUC Docket No. 2011-00262, Transcript of Technical Meeting of 12-5-12, page 53, lines 6-22 



The Complainants and Intervenors have not made the claim that smart meter exposures 

are causing excessive heating of body tissue therefore the smart meters compliance with thermal 

FCC MPE levels as concluded by CMP’s exposure testing report, is not relevant to our claims or 

to this case. 

 

C. Even if the PUC decided compliance with FCC MPE was relevant to claims of 

adverse biological effects not caused by heating, CMP’s testing results are 

unreliable due to the non-representative, randomly selected sample size; non-

representative time period utilized for the testing and selection of the sample 

group; errors in use of meter communication rate data; non-representative 

quantity of meters tested; and improper duty cycle used for testing. 

 
Expert witness and electrical engineer, Lloyd Morgan in his answer to a data requests, 

testified that it is unclear from CMP’s consultants testing report if any smart meter transmission 

measurements were taken during their testing: 

 
Because it is unclear if CMP smart meter transmissions were ever measured there is no 
way to determine the strength of the smart meter’s transmission.28 
 
If the NBM-550 meter captured all signals across its full bandwidth, it provided only the 
average of all these signals. This is not the average of the smart meters’ signals, nor is it 
evidence of a specific smart meter signal.29 

       
CMP expert’s testing report states that they “followed a protocol that would result in 

measurements that are representative of the deployed Smart Meters at three different levels of 

network communication rate” for the smart meter system. 30 They also state that 1,100 smart 

meters were randomly selected from which they then counted the number of daily signals and 

formed three categories of communication levels.31  

 
According to CMP’s testing consultant’s testimony during cross examination at a 

technical meeting, the consultants had written their testing assessment report with the assumption 

that the 1,100 meter sample size was a statistically relevant size to represent the entire system 

because that is the information they had requested from the supplier (Trillant). 32   It was later 

discovered through a response to a data request, that they were not given a statistically relevant 

sample sizes representative of the entire smart meter system. This fact renders the results of their 
                                                           
28 vide Maine PUC Docket No. 2011-00262, L. Morgan response to DR CMP 012-028 
29 vide Maine PUC Docket No. 2011-00262, L. Morgan Response to DR CMP  012-030 
30 vide Maine PUC Docket No. 2011-00262, Exponent Report, Exhibit B, page 7 
31 ibid, page 9 
32

 vide Maine PUC Docket No. 2011-00262, CMP Transcript of Technical meeting of 11-8-12, pg. 178 lines 1-15; 
pg 179, lines 3-6 and CMP response to ODR-01-05 
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exposure testing report incapable of being representative of a typical or a frequently transmitting 

smart meter in the system.   

 
The supplier’s testimony stated the number of 1,100 meters was chosen simply because 

this was the number of smart meters reporting to the Collector they had chosen in an urban area 

of the service area.33  This sample size is not a representative sample size of all the 

approximately 600,000 smart meters in the system, since a statistical analysis to determine the 

relevant sample size in relation to the whole that could be representative of the entire smart meter 

population, was not performed by CMP’s supplier (Trillant) or consultants, as was indicated by 

the supplier’s response to a data request:  

 
This meter sample is typical of the urban CMP areas. There is no implied statistical 
relevance to other 1,100 meter networks. The statistical validity is only within the meter 
sample population itself to answer the minimum, maximum, and average number of 
packets transmitted across 1100 devices. 34 

 
The supplier’s answer, i.e. “the statistical validity is only within the meter sample 

population itself,” completely contradicts CMP’s testing consultants statements made on page 3, 

lines 16-25 of their written testimony where they state unequivocally that the exposure testing 

results from the testing of the 3 meters from the 1,100 sampled group are statistically 

representative of any meter from the entire system: 

 
The assumptions of the system parameters and deployed equipment used for the exposure 
assessment in the 2010 Testimony accurately describe the deployed system, except that 
one assumption led to an overestimate of potential exposure. The calculations for a 
typical exposure in the 2010 Testimony assumed that a Smart Meter might relay traffic 
from 150 other Smart Meters (p. 34). A statistical sample of the records of the CMP 

network in August 2012 showed that majority of Smart Meters relay traffic from 

fewer than six other meters. The typical exposures today from the network, 

therefore, are less than the previously calculated exposure value that was based on 

each Smart Meter communicating with 150 other Smart Meters. 35  [Emphasis added] 
 

Consequently, any patterns of communication or usage; number or duration of exposures 

incurred; or exposure testing results observed within this non statistical sample group cannot be 

said to be representative or typical of the 600,000 meters in the entire service area but only 

pertain to the 1,100 sample group of meters.   It remains entirely possible that if all the smart 

                                                           
33

 vide Maine PUC Docket No. 2011-00262, Transcript of Technical Meeting of  12-10-12, page 84, lines 10 to19 
34 vide Maine PUC Docket No. 2011-00262, Trillant Networks response to ODR-01-05 
35

 Joint Testimony Of William H. Bailey, Ph.D. and Yakov Shkolnikov, PhD, filed September 19, 2012, Maine PUC 
Docket 2011-00262, page 3, lines 16-24 



meters from the whole CMP service area or a larger statistically representative quantity was 

polled, and they were not;36 the results could have revealed a higher percentage of “frequently 

communicating” meters in the whole population, or that the average “frequently communicating” 

meter communicated more frequently than was found in the 1,100 sample group; resulting in 

completely different and higher RFR exposure levels to customers 

 
As a result, any calculations of exposures said to be average/typical, or frequently 

transmitting within CMP’s consultants testing report and/or written testimony which was derived 

from the non-statistical data would not be relevant or useful to describe the whole system.   

 Even the 13 days chosen for the time period to poll the sample group for communication 

rates was not a typical, statistically based, or historically relevant divisions of a year as say 30 

days (month) or 180 days (half year) would have been.  Finally, the radiofrequency radiation 

(RFR) exposure levels were tested for only three (3) out of the 1,100 meters sampled.  The 

selection of 3 meters to test from the sample group is yet another number selected at random that 

was not based on statistical analysis to determine if it was a relevant number to be representative 

of the entire sample size or of the 600,000 meters in the system.37 Since this number was also 

picked at random, it remains entirely possible that 2, 3, or even more meters from each 

communication rate group would have been a more appropriate representation of the whole 

system or even the sampled group.   

 CMP’s consultants divided the 1,100 randomly selected sample group into three 

subgroups based upon how frequently each communicate/transmit data and then one meter was 

chosen from each of the three subgroups for exposure testing.  The three subgroups were:   

• Group 1: infrequently transmitting/communicating meters;  

• Group 2: typically transmitting/communicating meters (typical of most meters of 
the1,100 meters polled only and not determined to be typical for the entire 600,000…see 
response to DW-01-97)  

• Group 3: frequently transmitting/communicating meters 

As stated in CMP’s consultant’s report:38 

Smart Meters in the third group have approximately 59 to 4,998 descendants (routing 
2,006 or more packets per day). The upper limit of 4,998 descendants is the enforced 
absolute maximum allowed number of descendants on the CMP network. * 

                                                           
36  vide Maine PUC Docket No. 2011-00262, CMP’s response to DR DW-01-97 
37

 ibidem supra , reference no. 31 , pg 182, lines 16-25 and pg. 183, lines 1-12  
38 vide Exponent Report, Exhibit B, page 11 
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*Note: 59 descendants x 34 packets per day =2,006 transmissions/exposures/data packets per 
day; 4998 descendants x 34 packets per day = 169,932 transmissions/exposures/data packets per 
day) 

 
In addition to the sample sizes selected not being statistically relevant to be representative 

of the entire system or even the sampled group, the one “frequently transmitting/communicating” 

meter chosen for CMP’s exposure testing from the 1,100 meter sampling, only transmitted data 

3729 times per day (3729 ÷ 34 data packets per day =109.676 descendants which is incorrectly 

stated as 127 descendants on page 18 of Exhibit B) 39 not even close to the maximum number of 

169,932 transmissions/exposures/data packets alleged to be allowed for a smart meter per day. 

 

CMP’s consultants even stated in their testimony that an “average” frequently 

transmitting meter from the 1,100 meters polled, transmitted 35,000 times per day, many more 

than the 3,729 times per day of the smart meter they chose to test from their “frequent” 

transmitter category.40  According to the raw data provided in a chart by CMP41 even their 

purported “average” transmissions of 35,000 was a low-balled figure since they miscalculated 

the average of the transmissions for the 17 frequently transmitting meters shown on their chart 

which averaged 86,093, not 35,000 transmissions of packets per day for the 1,100 sample group 

as shown in Exhibit A to this Brief. 

By choosing to test a smart meter that transmitted at the lower end of  the full capacity of  

possible transmissions/exposures/data packets per day42 (3,729 transmissions from an alleged 

range of 2,006 to 169,932 transmissions per day) for the “frequently transmitting meters,” and 

even ignoring their own low balled, incorrect  “average” results of their own sampled group, 

CMP’s consultants hugely misrepresented the exposure time, level, and impact of radiofrequency 

radiation exposure on customers from frequently transmitting meters within the sample group,  

i.e.:  

They used;            

109.676 descendants x 34 packets + 22 beat packets = 3,751 transmissions per day 

                                                           
39

 vide Exponent Report, Exhibit B, page 18 
40 vide Maine PUC Docket No. 2011-00262, CMP response to DR DW-01-97, c. 
41 vide Maine PUC Docket No. 2011-00262, CMP response to DR DW-01-88 
42

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR EXM-19-10, “The CMP meter’s transmitter 
typically will pause and not send out a RF signal in between individual packet transmissions. Therefore, the number 
of transmissions is the same as the number of packets transmitted per day.” 



3,751 transmissions X 4.26 milliseconds per transmission = 15,979 milli  
15,979 milli ÷1,000 milli per second = 16 seconds 
16 seconds ÷ 60 seconds/minute = 3,751 transmission bursts of RFR exposures per 

day, totaling .266 minutes (corresponding duty cycle for this meter is.018% i.e.,   
.266 min. ÷ 1440 min. in a day = .00018 x100 = .018%, not the .001% used by CMP’s 
consultants in exposure level calculations throughout their Reports and testimony43) 

instead of using the purported maximum number of descendants allowed per day:  

 4,998 descendants x 34 packets per descendant = 169,932 transmission/packets per day 
169,932 transmissions X 4.26 milliseconds per transmission = 72,3910.32 milli 
723,910.32 milli ÷1,000 milli = 724 seconds 
724 seconds ÷ 60 seconds = 169,932 bursts of RFR exposure per day, totaling 12 

minutes (corresponding duty cycle for the time this meter operates would be a .83% duty 
cycle, i.e.  12 min. operating time ÷1440 minutes per day = .83%) 

Or instead of using their miscalculated “average” transmissions for the frequent transmitters that 

they found within their sample group: 

  
1029 descendants x 34 packets per descendant = 35,000 transmissions per day  
35,000 transmissions X 4.25 milliseconds per transmission = 149,100 milliseconds 
149,100 milli ÷1,000 milli =149 seconds 
149 seconds ÷ 60 seconds =  35,000 bursts of RFR per day, totaling 2.5 minutes  

 

Or instead of using the correctly calculated “average” of the transmissions from the frequent 

transmitters within the sample group as calculated from the raw data provided in their data 

response (see Exhibit A): 

 
2532 descendants x 34 packets per descendant = 86,093 transmissions per day 
86,093 transmissions X 4.25 milliseconds per transmission = 365, 895 milliseconds 
365, 895 milli÷1,000 milli =366 seconds 
366 seconds ÷ 60 seconds = average of 86,093 bursts of RFR per day totaling, 6 

minutes  

 

Since any smart meter in the system is alleged to be allowed up to 4,998 descendants 

with 169,932 transmissions/exposures/data packets per day, testing a meter with 4,998, instead of 

the 109 descendants used, may have determined the worst case number of bursts of exposures 

per day that could be experienced by customers anywhere in the system.  Instead,  CMP’s  

exposure testing results are not representative of the exposure levels for the “average” frequently 

transmitting meter from their sample group, nor are they representative of the worst case RFR 

                                                           
43

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR EXM-19-002 
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exposure levels experienced by customers in the system, but can only be said to represent the 

results for that particular single meter. 

 

 In his answer to a data request, expert witness and electrical engineer, Lloyd Morgan, 

agreed that measurements of peak power density should be taken at worst case locations: 

 
The worst case location in the whole CMP mesh network which would be the one meter 

relaying the maximum number of data transmissions from other meters in the mesh 

network,…44 

CMP’s response to a data request that asked how many “frequently transmitting” meters 

were in the entire system, was that they did not know.45  If they don’t know how many are in the 

system, they certainly wouldn’t know how often or how many of their customers experienced the 

maximum or even the average number of data transmission exposures per day from their smart 

meters. 

CMP’s consultant erroneously relied on their low-balled transmission/exposures/data 

packet rate per day from their non-representative sample size (1,100 meters) and their non-

representative number of meters tested (3 meters) that were not even, at or above the 

communication rate of 99% of the entire system or the sampled smart meters as they claimed, 

(i.e. 3,729 transmissions is not at or above their miscalculated “average” of 35,000  transmissions 

per day, nor near the max number of 169,932 transmissions allowed per day)  when calculating 

the power density exposure levels from the smart meters.  

 

By using the low-balled and/or inaccurate number of transmissions/exposures/data 

packets per day found in their non-representative sample group size of 1,100 meters, CMP’s 

consultants inaccurately determined  a  0.001 or .01%  typical duty cycle, causing 

miscalculations of power densities throughout their testimony along with many incorrect 

assumptions including the following: 46  

 
Moreover, since the CMP Smart Meter transmitter is off for the majority of the time (a 
typical transmitter in the currently-deployed network is off for more than 99.998% of the 

                                                           
44

 vivd Maine PUC Docket No. 2011-00262, Lloyd Morgan  response to DR EXM-004-005 
45

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR DW-01-97 
46

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR Friedman-03-08, 03-18; 03-19; 03-24; 03-25, 
03-27;  03-28; EXM-19-02;  



time, based on the statistical data shown later in this report), the exposure of a typical 
Smart Meter is very far below the MPE limit of 1mW/cm2.47 
 
The 2012 Bioinitiative report recommends limits of 0.3 nW/cm2 to 0.6nW/cm2. The 
estimated typical outdoor exposure from CMP smart meters (at a distance of 3 feet) is 

.03.nW/cm2 (0.0000003 mW/cm2) 
48

 

As explained by CMP, they did not poll all of the meters in the system and didn’t know 

the quantity of “frequent transmitters” in the system. 49  Since they do not know how many are in 

the system, they certainly would not know how many, how often, or if, any meters used the 

maximum duty cycle of 10% in the system (beyond the meters they specifically scheduled for a 

program update). 

 

As described by CMP’s testing consultant, the 10% duty cycle means that smart meters 

are allowed to transmit ten, 10-millisecond bursts, during every second in a day, all day long:  

 
It, in theory, could transmit ten milliseconds of every hundred milliseconds all day long.50  

 
So, 10% duty cycle is 2.4 hours of transmissions/exposures per day, i.e.: 
 

• 1,000 ms (second) ÷ 100 ms periods =  10 periods of 100 ms in each second; 

• 10 ms of transmission time X 10 periods  = 100 ms of transmission time per second:  

• 100 ms per second x 86,400 seconds (s in 24 hrs) =  8,640,000 ms of transmit time per 
day 

• 8,640,000 ms per day ÷ 1,000 ms (ms in a second) = 8,640 seconds of transmission time 
in 24 hours. (also 8,640,000 ms ÷ 10 ms duration per transmission = 864,000 maximum 
number of  transmissions per day allowed by the 10% duty cycle) 

• 8,640 s ÷ 60 s (s in a minute) = 144 minutes 

• 144 m ÷ 60 m (m in a hour) = 2.4 hours (or  10% of 24 hours = 2.4 hours of transmission 
time per day) 

 
Since the smart meters are allegedly programmed to be able to transmit 2.4 hours per day with a 

10% duty cycle,51 the practical and more reasonable assumption should have been that meters 

could foreseeable use the maximum allowed duty cycle capacity at any time, therefore their 

                                                           
47

 vivd Exponent Report, Exhibit B:  page 1, last sentence, page 9 & 10 
48

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR EXM-19-04 
49

 ibidem supra, reference No. 44, a 
50

 vivd Maine PUC Docket No. 2011-00262, Transcript of Technical meeting of 11-8-12, page 126, lines 6-16 and 
Transcript of Technical meeting of 12-5-12, page 44, lines 4-8 
51

 vivd Maine PUC Docket No. 2011-00262, CMP’s response to DR OPA-02-05 and  Friedman-03-08 
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calculations should have used 10% and not .01% or .05% for a duty cycle; 52 and 864,000 

transmissions/exposures per day and not 3,751, to figure exposure levels from the system.  

The above quote from CMP’s testing consultant also calls into question the claim in their 

testing report that the maximum number of descendants/transmissions allowed for a smart meter 

is 4,998 descendants (4,998 x 34 packets per descendant = 169,932 transmission/packets per day) 

since the number of transmissions allowed per day at the full 10% duty cycle would be 

substantially higher, i.e. 864,000 versus 169,932.  

 

By relying on just a few exposure measurements from only 3 meters tested that were 

chosen from the sample without knowing if the sample size was statistically relevant to be 

representative of the approximately 600,000 smart meters in the system, CMP failed to avoid the 

pitfall they described in their testing report and did rely on only a few non-representative 

measurements: 

 
Nor did Exponent want to rely on just a few measurements of randomly selected 
Smart Meters; with such an approach there would be no guarantee that measurements of a 
few chosen Smart Meters would be representative of exposure from all the Smart Meters 
or that Smart Meters with very low or very high levels of activity would be included, 
unless a very large number of Smart Meters were tested.53 
 

Due to the problems with CMP’s consultant’s testing report discussed in this section, 

CMP’s exposure test results do not accurately reflect the duty cycle or power density levels for 

RFR exposures being experienced by customers and the statement from their testing report’s 

executive summary below is incorrect and misleading: 

 Measurements of the total RF signal from Smart Meters, even operating at or above the 
communication rate (packets per day) of 99% of the 1,100 Smart Meters sampled, were 
found to be below the limit of detection (0.00017 mW/cm2) of the state of the art RF 
sensor, far lower than the MPE limit on average power density mandated by the FCC (1 
mW/cm2 at a frequency of 2.45 GHz utilized by the CMP Smart Meters). These 
validation measurements confirm that the exposures from the CMP Smart Meters are far 
below (conservatively less than 1/5,880 or 0.017%) the FCC MPE limit. [Exponent 
Report, page V, Emphasis added]  
    

                                                           
52

 vide Maine PUC Docket No. 2011-00262, CMP response to DR EXM-019-001; Transcript of Technical Meeting 
of 11-8-12, page 153, lines 18-16 and page 154, lines 1-12; Transcript of Technical Meeting of 12-5-12, page 31, 
lines 14-25 and page 32, lines 1-18 
53

 vivd Exponent Report, Exhibit B:  page 7, first paragraph 



In consideration of the aforementioned transmissions/exposures emitting from smart 

meters per day, the statements made in CMP’s rebuttal testimony regarding “a typical number 

(234) of transmission bursts from smart meter over the whole day” (CMP Rebuttal, page 29, 

lines 8-14) along with all other testimony of results derived from using a duty cycle of less than 

10%, should be disregarded by the PUC. 

 
D. CMP’s testing consultant wrongly assumed that the equipment used to test the 

exposure levels from the smart meters at the three testing sites captured 

exposures from other RFR emitting devices in the vicinity of the tested meter as 

well as from the smart meter;  and that when several meters are placed in a 

cluster, higher levels of exposure presented by simultaneous data transmissions 

to the Collector would be avoided.   

 

First, CMP’s consultant’s Exponent Report did not specify the distances of any other 

RFR emitting devices from the testing sites nor were they able to positively identify with any 

certainty which readings from the testing results were from other RFR emitting devices in the 

vicinity.  Second, the testing consultant testified that he did not know if there were any repeaters 

or extender bridges near the three tested meters.54  In addition, if there were exposure signals 

captured from other RF equipment near the tested meters, expert witness and engineer, Lloyd 

Morgan testified that CMP’s testing results hide the true signal exposure levels produced by the 

smart meter because adding many signals/exposures within a wide bandwidth and then averaging 

the results dilutes and obscures the signals/exposure levels from any devices within the 

bandwidth: 

 
 If the NBM-550 meter captured all signals across its full bandwidth, it provided only the 
average of all these signals. This is not the average of the smart meters’ signals, nor is it 
evidence of a specific smart meter signal.55 

 
 The use made of NBM-550 meter resulted in measurement of the average strength across 
a very wide bandwidth when only a tiny proportion of this bandwidth was used by smart 
meters.56 
 
Another of Complainant’s witnesses, Dr. Carpenter, testified that: 

 
There is no evidence that averaging exposures over time is appropriate for assessing 
maximum exposure limits to low-level RF.57 

                                                           
54 vide Maine PUC Docket No. 2011-00262, Transcript for Technical Meeting of  11-8-12, page 144 at lines 24-25;  
and page 145, lines 1-10 
55 vide Maine PUC Docket No. 2011-00262, L. Morgan Response to CMP data request  012-030 
56 vide Maine PUC Docket No. 2011-00262, L. Morgan Response to CMP data request  012-029 
57 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. David Carpenter, page , lines 11-13 
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A simplistic example of the diluting effects of averaging the exposures of many devices 

from a wide bandwidth as opposed to only testing the narrow bandwidth of a smart meter, can be 

made by assuming there were 5 other devices in range of the testing site, emitting the following 

low peak power density levels (lower levels due to distance from the smart meter per CMP 

consultants58) and a single smart meter being tested having the highest peak power exposure 

level of .031 mW/cm2 at 3 ft. as estimated by CMP.59 Adding and then averaging all peak power 

exposure levels would have the following diluting effects on the final test results:  

 
 
 Peak 

Power 
Density 
for Device 
1 

Peak 
Power 
Density 
for Device 
2 

Peak 
Power 
Density 
for Device 
3 

Peak 
Power 
Density for 
Device 4 

Peak 
Power 
Density  
for Device 
5 

Peak 
Power 
density  
for smart 
meter 

Sum of 
peak 
power 
densities 
from all 
devices  

Peak Power 
Density  Exposure 
in mW/cm2 

.00002 .00004 .0004  .0000015  .00000015 .031 
 

.031 

Averaged Power 
Density  level is 
.031 mW/cm2 ÷ 6 

      .0052 

 
If a narrow bandwidth that only encompasses the frequency used by a smart meter were used in 

this example instead of the broad bandwidth as used by CMP’s consultants, the final results 

would just be the peak power density exposure level from the single smart meter (.031 mw/cm2) 

instead of the averaged, diluted and lower exposure density level of .0052.   

            In addition CMP did not field test the most powerful devices in the smart meter system 

placed in close proximity to homes and/or upper windows of buildings (Repeaters, Collectors 

Extenders, Extender Bridges or Gateways). 60
  

 

The Extender, Extender Bridge, Gateways, Repeaters and Collectors that were not tested 

in the field by CMP have much higher calculated exposure levels than the smart meters, even 

after averaging the exposures over a thirty minute period at expected exposure distances: 

 

 Extender, Extender Bridge or Gateway 

.1 mW/cm2 to.3 mW/cm2 at 5 ft.61 

                                                           
58 vide Maine PUC Docket No. 2011-00262, CMP response to DR DW-01-107 
59 vide  Maine PUC Docket 2010-345; Exponent Testimony of  November 16, 2010, page 28  
60 vide Maine PUC Docket No. 2011-00262,  CMP  response to DR DW-01-13 , 01-14 and  01-31 



6.8 mW/cm2 at 5 ft. duty cycle at 50%62, 63 
1.76 mW/cm2 at 10 ft.; duty cycle at 50%64 
.43 mW/cm2 at 20 ft.; duty cycle at 50% 65 
 
Repeaters/Collectors 

.005 mW/cm2 at 5 ft; duty cycle 10%66   

.0014 mW/cm2 at 10 ft.; duty cycle 10% 67 

.0034 mW/cm2 at 20 ft.; duty cycle .05%68 
 
Smart Meters 

.000068 mW/cm2 at 1 ft.; duty cycle .05%69  

.028 mW/cm2 at 1 ft.; duty cycle 10% 70 
 
.000015 mW/cm2 at 3 ft.; duty cycle .05% 71  
.0031 mW/cm2 at 3 ft.; duty cycle 10% 72  
 
Another incorrect and misleading assertion made by CMP is their assumption that when 

several meters are placed in a cluster, higher levels of exposure presented by simultaneous data 

transmissions to the Collector would be avoided, since each meter would have to communicate 

with the same, nearest Collector separately, not simultaneously.73   This assumption fails to 

consider the higher levels of exposures present in close proximity to a Collector, even if it is only 

communicating with a single meter, due to the number of other meters in the system that may 

be simultaneously attempting but failing to connect to that same Extender 

                                                                                                                                                                                           
61

 vide Maine PUC Docket No. 2011-00262, CMP Response to ODR-02-02 vide Maine PUC Docket No. 2011-
00262, CMP Response to ODR-02-02  
62

 vide Maine PUC Docket No. 2011-00262,  CMP  response to DR DW-01-10, Attachment 1, info from chart: 

63W; 48 dBm; 18 dBi; and other calculations performed by RF calculator 

http://www.compeng.com.au/emc_conversion_tables_rf_calculator2.aspx  (calculator has accreditation from the 
American Association for Laboratory Accreditation (A2LA), which is one of the world’s most highly respected 
accreditation organisations. A2LA is a signatory to several bilateral and multilateral mutual recognition 
arrangements (MRA’s) including the International Laboratory Accreditation Cooperation (ILAC), the Asia Pacific 
Laboratory Accreditation Cooperation (APLAC), and the InterAmerican Accreditation Cooperation (IAAC). These 
agreements facilitate the acceptance of test reports between A2LA-accredited laboratories and 46 economies around 
the globe. In addition, A2LA has recognition from over 30 federal, state and local government agencies, companies 
and associations. 
63

 vide Maine PUC Docket No. 2010-345,  CMP response to ODR-02-07 dated March 11, 2011  
64

 ibid 
65

 ibid 
66

Ibidem supra, ref. no. 61,  info from chart is: 4W; 36 dBm; 6 dBi and 10% duty cycle  
67

 ibid 
68

 ibidem supra, ref. no. 58; Table 1 
69

 vide Maine PUC Docket No. 2011-00262,  Technical Meeting of  12-5-12, pg 31, lines 24-25; pg 32, lines 1-10 
and CMP response to DR DW-01-10, info from chart, 1W, 32dBm, 2dBi at .05% duty calculated using RF 
calculator 
70

 vide Maine PUC Docket No. 2011-00262, CMP Response to ODR-01-06, Attach, 1, page 5, Table 1 
71

 ibidem supra, ref. no. 58;Table 1 
72

 ibidem supra, ref. no. 69 
73 Joint Testimony Of William H. Bailey, Ph.D. and Yakov Shkolnikov, Ph.D. Exhibit C Letter from FCC, filed 
September 19, 2012, PUC Docket 2011-00262. (hereinafter Exponent Exhibit C), vide page 20 



Page 25 of 73 

 

Bridge/Collector.  As CMP’s experts explained, an unlimited number of failed attempts may be 

made by other meters trying to send their data to a single Extender Bridge/Collector.74  Also, 

RFR exposures are not limited to only people with smart meters, since those in the vicinity who 

have paid to opt-out also incur exposures from neighboring AMI equipment.75 These many failed 

attempts would result in many more exposures from RFR at surrounding homes located near the 

Collectors or in the multiple communication pathways used to reach these devices. 

 

Even if a smart metered home close to the Collector or Extender Bridge did not send the 

maximum number of transmissions per day to the Collector and did not incur the higher 

exposures due to others failed attempts to connect, it would still be subjected to 2.7 hours of 

exposure time per day due to the “average” number of smart meters actually completing the 

transfer of data to an Extender Bridge/Collector every day.  According to CMP’s response to a 

data request, the average number of meters reporting to a single Extender Bridge in a high 

population density area per day is 1,101 smart meters.76  Per CMP, a majority of CMP’s 579,707 

customers are in high density areas.77  As indicated by CMP’s consultant’s report, each of these 

1,101 meters could have up to 60 descendants and transmits signals for up to 8.7 seconds per 

day.  

A Smart meter with 60 descendants (99% of Smart Meters on the CMP network have 
fewer than 60 descendants) will produce RF signal for 8.7 seconds per day. 78 
 
 

  This means 2.7 additional hours of exposure on the pathways and at nearby homes from 

the “average”  number of smart meters  delivering data packets to a  Collector each day (8.7 

seconds per meter x 1,101 average number of meters = 9,579 seconds ÷ 60 seconds = 160 

minutes or 2.7 hours of transmitting/exposure time).  This scenario would affect a large number 

of customers since there are 912 Extenders/Extender bridges/ Collectors79 in CMP’s service area, 

one placed every 2 miles.80  

 

This same Extender Bridge/Collector may have to forward the collected data to another 

Extender Bridge or Extender, which would be additional exposure time (somewhat less than 2.7 
                                                           
74 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-023 
75

 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-098 
76 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-028 
77

 vide Maine PUC Docket No. 2010-00345,   CMP Response to ODR-01-11  
78 vide Exponent Report Exhibit  B, page 6 
79

 vide Maine PUC Docket No. 2011-00262, CMP response to DR DW 01-010, Attachment 1 
80

 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-025 



hours due to compression of data) for homes in the vicinity of an Extender Bridge/Collector 

receiving the “average” daily load of data, if those homes also happened to have two or more 

stories and were facing the devices.81  CMP did not test for exposure levels incurred at upper 

floor windows in close proximity to a Collector/Extender Bridge82 and there is no device height 

requirements listed in the installation manuals for these devices.  Therefore there are no 

regulations to prevent placement of these devices at any height on a pole in an area with few 

transmission barriers.83  Although the FCC requires a minimum distance from devices for 

compliance with the thermal standard these distances were meant to protect from adverse 

thermal heating of human tissue not meant to protect from any adverse nonthermal biological 

effects.  In fact CMP did not know how many homes/buildings were in this situation close to 

these devices or even how close these devices were placed next to buildings.84   

 

Since CMP did not test the worst case exposure scenarios for the entire system, and did 

not select meters that transmitted at the maximum number of times allowed per day that were 

also in closest proximity to a Collector/Extender Bridge, it is also not known what the highest 

levels of exposure to RFR that are being incurred by these customers.  

 
E. Peak Power RFR exposure levels from the smart meters and not the thirty 

minute, time averaged, power densities used by CMP’s consultants, measure the 

true impact to human tissue, therefore CMP’s exposure testing report is not 

relevant to determining if the AMI system is safe.  

 

Compare the higher peak power exposure levels of the smart meters that were provided in 

the testimony:  

 
.38 mW/cm2 at 8” (GE kCV2C)* 85 
.41 mW/cm2 at 8” (Focus AX)* 
.45 mW/cm2 at 8” (GE i-210)* 
.35 mW/cm2 at 1 ft.86  
.031 mW/cm2 at 3 ft.87 

 

                                                           
81

  vide Maine PUC Docket No. 2011-00262, Transcripts of Technical meeting, page 53, lines 20-25 and page 54, 
lines 1-20   
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 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-13 
83

 vide Maine PUC Docket No. 2011-00262,  CMP Response to ODR-02-03  
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 vide Maine PUC Docket No. 2011-00262,  CMP response to DR DW 01-1 and  DR DW 01-31 
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 vide Maine PUC Docket No. 2011-00262,  CMP’s response to DR EXM-19-07, page 2; and Transcript of Tech. 
meeting of 12-5-12, page 23, lines 7-25 
86

 vide Maine PUC Docket No. 2011-00262,  Technical Meeting of  12-5-12, pg 36, lines 7-10 
87

 vide Maine PUC Docket No. 2010-345,  Erdreich, Bailey, Shkolnikov Testimony,  pg 28 Table 1  
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with the smart meter power densities found by averaging over 30 minutes: 
 
.000068 mW/cm2 at 1 ft.; duty cycle .05%88  
.028 mW/cm2 at 1 ft.; duty cycle 10% 89  
 
.000015 mW/cm2 at 3 ft.; duty cycle .05% 90  
.0031 mW/cm2 at 3 ft.; duty cycle 10% 91 ibidem supra, ref. no. 69 

 
Also compare the peak exposures of the 5.8 GHz devices with the averaged power densities: 
 
 2.72 mW/cm2   at 1 ft. (peak power)92 

.0272 mW/cm2   at 10 ft. (peak power) 93 
 .0068 mW/cm2 at 20 ft. (peak power) 94 
  
 .0136 mW/cm2   at  10 ft. (averaged) 95 
 .0034 mW/cm2   at 20 ft. (averaged)96 
 

Many expert witnesses in this case have testified that the more realistic of these two 

approaches (averaged power density and peak power density) that would show the true impact of 

RFR exposure on human tissue, would be the higher, instantaneous, unaveraged peak power 

density. 

 

In his testimony, Dr. Lennart Hardell, PhD, professor of oncology at Orebro University 

Hospital, who specializes in epidemiological research with 86 of his 348 peer-reviewed, 

published research studies dealing specifically with the health effects of electromagnetic fields 

on humans, describes the erroneous use of averaged power densities in testing for exposure 

effects on the human body in lieu of using peak power densities: 

As to ionizing radiation it is well known that the toxic effect of a specific radiation dose 
is higher if given as a single shot in radiotherapy than if the same dose fractionated over 
several days (lower average dose over time). By analogy peak density of RF-EMF may 
more accurately represent the radiation exposure to the body than power density that is a 
calculated average dose during a specified time, i.e. single peaks of radiation may have 
toxic effects and multiple peaks of radiation may have cumulative effects that are not 
accurately represented by averaged values. Thus, peaks of density should not be 
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 ibidem supra, ref. no. 68 
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 ibidem supra, ref. no.69  
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  Ibid, pg 123, lines 22-25 & pg 124, lines 1-2 
94

 ibid 
95

 ibid, pg 121, lines 20-25   
96

 ibid 



recalculated as average dose over time when the risk is estimated, instead the peak 
density should also be considered. The peak density is of special concern regarding e.g. 
the foetus (pregnant women), children, adolescents, sick and disabled.97 

 
In response to a data request Dr. Hardell provided additional support for the use of peak power 

density (below) and stated further “there are no well-done studies that show homeostasis in the 

human body for non-thermal effects:” 98 

Both the single-hit, two-hit and multi-hit theories are well known in carcinogenesis. That 
means that a single-hit may lead to DNA damage and a carcinogenic process. As 
discussed in my testimony ROS is part of that process. Thus a single-hit by a peak of 
radiation may give DNA damage and consequently a carcinogenic process. This is 
especially important in genomic instability and otherwise vulnerable cells, impaired 
repair mechanisms, immune defects, hereditary risk factors etc that occur in the general 
population.  

See for example: Bignold LP, Coghlan BL, Jersmann HP. Cancer morphology, 
carcinogenesis and genetic instability: a background. EXS. 2006;(96):1-24.  

Konishi H, Mohseni M, Tamaki A, Garay JP, Croessmann S, Karnan S, et al. Mutation of 
a single allele of the cancer susceptibility gene BRCA1 leads to genomic instability in 
human breast epithelial cells. Proc Natl Acad Sci U S A . 2011;108(43):17773-17778.  

Spangler R, Goddard NL, Spangler DN, Thaler DS. Tests of the single-hit DNA damage 
model. J Mol Biol. 2009;392(2):283-300. 

 

 Another of Complainant’s witnesses, Dr. Carpenter testified that Section 24 of the 

Bioinitiative 2012 report presents some evidence that it is the peak power, rather than the 

average from RFR exposure that is important as stated in this section:99 

 
A further concern is that time-averaging of RFR to give a single numeric 
recommendation for a precautionary action guideline does not address the critical 
difference between peak power levels (RFR spikes that occur intermittently) and 
measurements that hide how high peak power spikes are by dilution. Since biological 
responses can last over seconds of time, or have even longer effects on proteins and 
enzymes, while the RFR pulses may be in microseconds or milliseconds in duration, it is 
entirely possible that what causes bioeffects is the high, intermittent RFR spikes that the 
body perceives and responds to as one continuous, high-power assault. 
 

We argue and the evidence supports that it is unrealistic to spread a single millisecond 

RFR exposure incident, which was actually incurred by the body in real time as a single 

                                                           
97 vide Maine PUC Docket No. 2011-00262,  Pre-Filed Testimony of  Lennart Hardell, MD, PhD, lines 11-21 
98 vide Maine PUC Docket No. 2011-00262,  Dr. Hardell response to DR CMP 003-012 and  Pre-Filed Testimony of 
Dr. Hardell, p. 26, lines 2-5 
99 vide Maine PUC Docket No. 2011-00262,  Pre-Filed Testimony of  Dr. Carpenter, p. 9, lines 10-14; Bioinitiative 
2012, Section  24, p. 34 
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instantaneous millisecond burst of RF radiation, into 30 equal parts (averaged over 30 minutes) 

effectively diluting the full exposure level and pretending that the body was impacted by only a 

fraction (1/30) of the whole impact during every 1 minute period occurring within a thirty minute 

period. A human body cannot be fooled into pretending it only had 1/30 of the full exposure 

impact during the first minute, when in reality it experienced the full impact (30/30) 

instantaneously during that first minute and any resulting adverse effects would be derived from 

the instantaneous full impact received in the first minute, not derived from the other 29 empty 

minutes where nothing actually occurred.  

Expert witness and electrical engineer Lloyd Morgan, who has participated in six studies 

researching the health effects from exposure to RFR, described the absurdity of using averaged 

power densities to gage the impact of RFR on the human body in his pre-filed testimony: 100 

The table provided in the Exponent testimony (p5) is based on average power densities. 
What is important is the peak-power density. As an example of why peak-power, not 
average power, is what matters: If a bullet is shot through your head in a thousandth of a 
second, the bullet's impact averaged out over a longer period, say 30 minutes, would 
likely suggest that little or no harm was caused. Elsewhere in their testimony, Exponent 
witnesses admit that “peak power of a CMP Smart Meter is similar to a mobile phone.” 
Exponent, p 32. 101 

Lloyd Morgan provided more support for this viewpoint by quoting the American National 

Standards Institute whose standards were adopted by the FCC for the current RFR guidelines: 

Yet during the evolution of today’s standard the American National Standards Institute 
(ANS) stated, “It was recognized that the specific absorption rate (SAR), which provides 
the basis for limiting power densities, does not contain all of the factors that could be of 

importance in establishing safe limits of exposure.  First, other characteristics of an 
incident field such as modulation, frequency, and peak intensity may pose a risk to 
health” (ANSI, 1982, p. 14).”102 

 

 Dr. Conrad also used an analogy to describe the inappropriateness of time averaging: 

 

For many biological mechanisms it will be not the average power that is important, but it 

is the peak power that can exceed a certain damage threshold. For example, we can 

comfortably tolerate looking directly at a one watt night-light bulb (1 watt continuous or 

average power), but if that mere one watt were condensed into a one-thousandth of a 
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second flash, it would have one thousand watts of peak power and would be blinding, 

like a flashbulb.103 

The irrationality of the 30-minute averaging of non-thermal level RFR exposures was 

further supported by the testimony of CMP’s evidence consultant that the purpose for the FCC 

guidelines 30-minutes averaging is to give the human body time to recover from the heating 

effects caused by thermal level RFR exposures in order to maintain the stability of the body's 

internal temperature in response to changes in external conditions (homeostatic mechanism):  

MR. MCGLAUFLIN:  Doctor, I think you guys are being way too complicated about 
this.  This is a simple question.  I'm not talking about the purpose of the whole FCC 
standard in general.  I'm talking about how they came up with the idea that averaging 
works for exposure purposes and how they calculated a 30-minute standard as being 
appropriate.  Dr. Bailey has testified that the 30-minute standard is based on the concept 
of the body's homeostatic mechanism.  I am trying to establish whether or not any non-
thermal effects are relevant to that homeostatic mechanism that the FCC relied upon.  Let 
me put it differently.  Are there any homeostatic mechanisms by which non-thermal 
effects are compensated for that the FCC would have considered? 
DR. BAILEY:  There is not a confirmed mechanism that would be a so-called non-
thermal effect. 
MR. MCGLAUFLIN:  I take that as a no. 
DR. BAILEY:  That's correct.104 

 

Even CMP’s evidence consultant agreed on cross examination, the FCC’s 30 minute 

averaging (homeostatic mechanism) may not be relevant to non-thermal RFR exposures.105   

CMP’s consultants  also testified that the “peak power of a CMP Smart Meter is similar 

to a mobile phone…” but then attempted to discount this similarity with unproven speculation 

that the “combination of a mobile phone’s longer communication time and a closer distance to 

the body lead to higher exposure from a mobile phone than a Smart Meter.” 106  First, this 

statement fails to consider that the smart meter system’s exposures are taking place every hour of 

every day, for the lifetime of the humans exposed as opposed to cell phone exposures, where 

people can choose to make a single call for a minute a day, may go days without using the cell 

phone, or may not even have a cell phone.  Second, this statement does not reflect CMP’s 

evidence consultant’s later testimony that RFR can have cumulative biological effects on the 

body indicating that every single exposure can add to any adverse biological effects and may 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Conrad, p. 3, lines 14-19 
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 vide Maine PUC Docket No. 2011-00262,Transcript of Technical Meeting of 12-5-12, page 53, lines 6-22 
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cumulate into greater harm over time.107  Third, this statement does not reflect CMP’s evidence 

consultant’s later testimony that there are adverse non-thermal effects at low exposure levels and 

plausible mechanisms for these effects.108  

F. CMP’s primary consultant reviewing the scientific evidence regarding biological 

effects of RFR from smart meters was inexperienced and not qualified to assess 

the potential health effects from exposure to RFR from smart meters. 

 
CMP’s evidence consultant, Dr. Bailey,  who was the primary reviewer of the evidence 

of health effects on humans in this case109  testified that he did not have a medical degree but a 

degree in neuropsychology with two additional years of training in neurochemistry110 and had 

never authored any original, peer-reviewed, journal published, scientific research related to the 

biological effects of exposure to RFR, like the type from smart meters.111   Neuropsychology is 

in the field of psychology which studies the structure and function of the brain as it relates to 

specific psychological processes and behaviors, having nothing to do with the assessment of 

physical injuries to persons caused by external sources, such as RFR. Neurochemistry is a 

narrow field of chemistry, specifically and narrowly focused on the chemical processes within 

the brain.  

 

Although, the evidence consultant had conducted reviews of scientific evidence before, 

they involved extremely low frequency electromagnetic fields (ELF EMF) from power lines as 

was indicated in his answer to a data request.112  If we were to abide by this consultant’s opinion 

that ELF from power lines is not the same as RF from smart meters, having different properties, 

units of measurements, physical mechanisms, and biological effects; with differences being 

“significant enough to require separate evaluation…” as was expressed in response to another 

data request, 113 we would have to conclude his work experience does not qualify him to 

competently evaluate the RFR evidence in this case.  
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Unlike the limited experience offered by CMP’s consultants,  Complainant’s expert 

witnesses have extensive, relevant experience and applicable education  and have authored  

hundreds of relevant, peer reviewed, published original research along with many reviews of 

evidence specifically regarding the non-thermal biological effects of exposure to RFR as is 

further discussed in the biological effects section of this brief. 

 

In light of the foregoing,  it is argued that CMP’s primary consultant assessing health 

effect evidence involving the entire human anatomy, who does not have a medical degree and for 

his entire career  has almost exclusively been involved with studies about ELF from power lines, 

cannot competently evaluate the health effects evidence from exposure to RFR  which,  in 

accordance with his own belief, has significantly different electromagnetic properties, units of 

measurements, physical mechanisms, and biological effects. 

 

G. The scope and quality of the review of the biological effects of exposure to RFR 

by CMP’s evidence consultant was inadequate and unreliable, therefore should 

be disregarded by the Maine PUC in rendering their decision in this case. 

 
Since CMP’s evidence consultant’s has no published original studies on the subject, his  

opinion and  methods of review of evidence for the biological effects of exposure to RFR as 

performed in this case; have never been subjected to the rigorous, systematic, scientific scrutiny 

of the peer-review process for publication in a scientific journal.114  In contrast,  all of the 

Complainants expert witness’s’ published original studies, methods of review of evidence,  and 

resulting opinions regarding effects of RFR, have been subjected to the rigorous, systematic, 

scientific scrutiny of the peer-review process for publication in a scientific journal with none 

being retracted by those journals.    

       

When asked if  he relied primarily on third-party reviews of original research to support 

his opinions about the reliability of evidence related to non-thermal effects,  risk of cancer,  and 

hypersensitivities, CMP’s evidence consultant answered his reliance was on his own direct 

review of other scientists original studies and reviews.115  
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When asked if he had performed a full review of all of the evidence and conducted a 

weight of the evidence analysis as other reviewers of original research had done, CMP’s 

evidence consultant answered he had not:  

 
Well, we certainly have not had the time or resources to recreate or simulate everything 
that these agencies have gone through, but we have been involved in the -- the research 
and evaluation of studies.  And to that extent, it's independent of the work of the 
agencies.116 

 

CMP’s evidence consultant also testified that he could not say for certain whether or not 

each of the reviews relied on in his testimony looked at all of the biological effects studies that 

were current at the time the review was completed.117  The evidence consultant’s lack of 

knowledge regarding what was reviewed in the reports that he relied on, even from his own 

understanding of the process as depicted below, precludes him from putting forth a reasonable or 

reliable opinion that can be relied upon by the PUC for a decision in this case:  

DR. BAILEY:  Well, that's -- that's what I'm trying to get to.  I'm saying that the weight 
of the evidence is a way of evaluating the strength and -- it includes process for 
evaluating the quality and strength of the evidence from different sources to help you 
come to an overall conclusion about some body of research that you've been reviewing. 
MR. MCGLAUFLIN:  Right. 
DR. BAILEY:  And if that body of research has only considered part of the evidence and 
neglected the rest, then the conclusion may not reflect all the evidence that we have 
available to us.118 
 

As admitted in response to data requests, many of the reports relied on by CMP’s evidence 

consultant, were not peer reviewed or published and had not conducted a systematic review of 

original research but merely produced an overview of their subjectively selected (cherry-picked) 

reviews of original research by others.   These reports, i.e. the CCST, 2011; Monterey County 

Health Department, 2010; Lawrence Berkeley National Laboratory (LBNL); and Maine Center 

for Disease Control, 2011  were admittedly not peer reviewed or published and are therefore not 

reliable so should not be taken into consideration for the decision in this case.119   Other 

organizations mentioned in their Joint Testimony also did not conduct a scientific analysis or  

review and in most cases did not even list the qualifications of  their reviewers but merely cherry 
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picked and adopted the viewpoints and findings of the same body of scientific reviews relied on 

by CMP’s consultant, i.e. AGNIR, 2012; ICNIRP, 2009; CCST, 2011; and  the Scientific 

Committee on Emerging and Newly Identified Health Risks (SCENHIR, 2009).120 These other 

organizations  that merely adopted opinions were Michigan PUC, Nevada PUC,  Health Canada, 

and UK Health Protection Agency. If the PUC decides to treat the Santa Cruz Health Department  

report121 and the American Association of Environmental Medicine (AAEM) position statement, 

whose membership is listed along with their qualifications (all MDs), as suggested by CMP, i.e. 

“AAEM statements and recommendations therefore deserve little weight in the assessment of 

health issues relating to Smart Meters,”122 then the PUC should also treat the aforementioned 

faceless organizations merely adopting others findings with little if any weight. 

  
Another report by others heavily relied upon by CMP’s evidence consultant, the AGNIR 

report, was resoundingly criticized by several of the Complainant’s witnesses.  Dr. Leszczynski 

stated: 

 
I disagree with much of the science and the interpretation of study results in this report. 
However, there is something even more disturbing about this report.  The report claims to 
be an exhaustive review of the science, but it makes no mention of the 2011 IARC 
classification of cell phone radiation as a possible carcinogen, as if IARC’s evaluation 
never took place. It is obvious that the AGNIR’s members do not agree with the outcome 
of the IARC evaluation.  However, the complete omission of it is like rewriting history 
by omitting inconvenient facts.  In my opinion it shows a very biased attitude of AGNIR 
members towards the IARC classification.  In cancer research the IARC evaluations are a 
“gold standard.”123 
 

Dr. Leszczynski also claimed this report failed to review many relevant and important research 

studies which should have been included, but were” intentionally omitted to skew the review to 

mislead readers” and is another example of how this report is not a comprehensive review of 

relevant science but is biased.124 

 

During cross examination CMP’s evidence consultant was given a list of 105 relevant, 

peer-reviewed and published positive studies (finding adverse biological effects) that were 
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completed in 2011 or 2012, during the review periods purportedly covered by CMP’s evidence 

consultant’s and other relied upon organizational reviews.125  Even though CMP’s evidence 

consultant admitted that he had read many of the 25 positive studies on adverse reproductive 

effects that were on this list, he had not included them in his review of the evidence for this 

case.126  

 

When asked about AGNIR and other reviews of evidence which CMP claimed used the 

“weight of the evidence” analyses and that were relied upon by CMP’s consultants, Dr. 

Leszczynski stated “The weight of evidence” is often abused by those who wish to disregard 

scientific studies…” and in these analyses, positive studies showing effects “…are not treated 

equally with the negative ones, even though also the negative studies might include erroneous 

results or interpretations.  Moreover, only the positive studies resulting in biological effects are 

demanded to be replicated before they can be accepted as valid scientific evidence.”127  Dr. 

Leszczynski further stated that based on his review of relevant science, there are many reliable, 

well designed studies showing positive effects that cannot be considered outweighed by negative 

studies or inconsistencies.128 

 

Dr. Carpenter testified that it should be “noted that there is considerable overlap in 

membership” between the ICNIRP and AGNIR organizations and that “neither is a fair and 

balanced review of the scientific evidence concerning the human health effects of RF.”  As many 

other scientists, he also noted the AGNIR, 2012 report “… fails to even mention the IARC 

classification of RF fields as a possible human carcinogen.”129  In response to a data request 

asking for his reasons for stating the AGNIR reports were biased towards industry, Dr. Carpenter 

stated it is widely reported that Prof. Swerdlow, Chairmen of the AGNIR group has serious 

conflicts of interest and in addition other members of the AGNIR do not have any specific 

knowledge on the field of non-ionizing radiation.130 
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 Lloyd Morgan testified that AGNIR and ICNIRP organizations are biased due to 

inappropriate relationships with the industry (manufacturers, associations, consultants, utilities or 

promoters of RF devices), and also mentioned that AGNIR chairman, Professor Swerdlow, is 

also an ICNIRP Commissioner and has disclosed his conflicts of interest with five cell phone 

companies, including owning shares of stock in these companies.131 In addition Lloyd Morgan 

testified that Professor Ahlbom who was the lead author of the 2012 Swedish Council for 

Working Life and Social Research (Swedish Working Life) report, also relied on by CMP’s 

consultants, has conflicts of interest too, since he was a director of his brothers consulting firm 

serving the telecommunications industry on regulatory issues.132  

CMP’s evidence consultant, when asked on cross examination why he thought that the 

scientific organizations and governmental agencies cited by him in his joint testimony were 

unbiased, replied that “first is the process by which the organization identified and selected the 

reviewers.”133   Yet, CMP’s evidence consultant’s testimony revealed that he did not know how 

the reviewers of the CCST and LBNL, were selected, their level of expertise, if they had industry 

funding, or if weight of evidence analysis was applied in their reviews .134    

 

The Danish Cohort Study, another report that was relied upon by CMP’s evidence 

consultant as a basis for his opinion, was criticized by Dr. Hardell who testified that during his 

time as a member of the World Health Organization’s IARC group in 2011, the committee 

discussed the Danish Cohort studies and found it seriously flawed and uninformative on the topic 

of cancer risk.135 

 

In their rebuttal, CMP’s consultants criticized Complainant’s expert witness saying there 

was no evidence Dr. Hardell “...performed a comprehensive, systematic literature review or that 

critically evaluated the totality of the relevant scientific literature according to the Hill 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Lloyd Morgan, p. 9, lines 16-18 and p. 10, lines 
1-13 
132 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Lloyd Morgan, p. 10, lines 13-31 and p. 11, 
lines 1-8 
133 vide Maine PUC Docket No. 2011-00262,  Transcript of Technical Meeting of 11-8-12, pg. 75, lines 21-25 and 
pg 76, lines 1-4 
134 vide Maine PUC Docket No. 2011-00262,  Transcript of Technical Meeting of 11-8-12, page 86 lines 9-25; and 
CMP response to DR DW-01-006  
135 vide Maine PUC Docket No. 2011-00262, Transcript of Hearing of  October 30, 2013, p. 13, lines 11-24 and p. 
14, lines 1-19 
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criteria.”136  Yet when the CMP evidence consultant was asked if Hill’s criterion (Hill, 1965) 

was utilized by all the reviews referenced in his joint testimony, he replied that he did not know 

if all of them used these criteria because “it was not always specified.”137   CMP’s consultant 

attempted to discredit Dr. Hardell’s testimony for allegedly not using Hill’s criteria but without 

any proof in the record, acted on the assumption that the reports he relied upon used this criteria. 

On cross examination, he admitted it was not even necessary to show the presence of all eight 

factors of Hill’s criteria.138  In further cross examination CMP’s evidence consultant went a step 

further and stated his unsubstantiated opinion that most epidemiology reviews don’t specifically 

denote the use of Hill’s criteria: 

 
Dr. Hill’s framework is so intrinsic to epidemiology reviews in particular that the 
concepts, such as strength, dose-response, and consistency, among others, are often 
addressed without specific reference to Dr. Hill’s 1965 reference. The same is true for 
many weight-of-evidence reviews by health and scientific agencies.”139   
 

This testimony illustrates CMP’s evidence consultant’s bias, inconsistent, inappropriate and 

overly stringent application of standards of review for Complainant’s evidence, while at the same 

time exempting and/or making excuses for his own evidence’s lack of compliance.  

 

 Many other scientists agree with Complainant’s expert witnesses that RF EMF research 

has been plagued by industry “funding bias” and conflicts of interest among scientists finding 

negative results and have even conducted peer-reviewed, published research on these topics, i.e. 

Mild et al, 2003; Hardell et al, 2007; Levis et al, 2011; Huss et al, 2007 along with recent media 

articles regarding this problem (Slesin, 2011).  

 
Studies funded exclusively by industry reported the largest number of outcomes, but were 
least likely to report a statistically significant result: The odds ratio was 0.11 (95% 
confidence interval, 0.02–0.78), compared with studies funded by public agencies or 
charities. (Huss et al,2007, p.1) 
 
The Swedish Radiation Protection Authority (SSI) engaged two epidemiologists from a 
private company to conduct a review of the literature… John Boice and Joseph 
McLaughlin did not declare if they had any conflict of interest…Thus, the very positive 

                                                           
136 vide Maine PUC Docket No. 2011-00262, Joint Testimony of Dr. Bailey and Dr. Shkolnikov, 9-19-12, page 92, 
lines 3-5 
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 vide Maine PUC Docket No. 2011-00262, Transcript of Technical Meeting of 11-8-12, pg. 82, lines 9-12 
138 vide Maine PUC Docket No. 2011-00262,  Transcript of Technical Meeting of 11-8-12, pg. 83, lines 6-8 
139 vide Maine PUC Docket No. 2011-00262, CMP response to DR Friedman 03-20 



words by Boice and McLaughlin about these studies should be viewed with this as 
background. (Mild et al, 2003, p. 1) 

 

In addition to the above funds, several authors participating in the Interphone study 
received additional funding from their national mobile phone companies [43,44,47,51,63] 
or by other private companies [42,59,60], such that a substantial portion of the Interphone 
Study funding came from the cell-phone industry. These additional funds are not 
specified in the Interphone protocol [86], and the agreements regulating access to the 
experimental results and the control of their use by the array of national cellphone and 
other private companies involved are not known. Furthermore, other negative studies 
quoted in the present article have been supported by the mobile phone industry, for 
example the two Muscat studies [36,37] (Cellular Industry Telecommunications 
Association via the Wireless Technology Research) [19,62], the Johansen study [59] 
(TeleDanmark Mobil, Sonofon and the International Epidemiology Institute, a private 
company operating as a cell-phone industry adviser), and the Morgan study [58] 
(Motorola).Nevertheless, of the authors of the above negative studies, 14 [36,37,39-
44,46,50,53,54,58,59] do not make any declaration about conflict of interest, 3 [47,48,52] 
state“conflict of interest: none declared” (it is not clear whether this is from the authors or 
from the editor), while 4 [45,49,51,55] declare “conflict of interest: none.” (Levis, et al, 

2011, p. 12) 

 

COSMOS is attractive for the researchers and its sponsors alike. The major Swedish 
telecom companies—TeliaSonera, Telenor and Ericsson— are all helping pay for 
COSMOS. Because the project must continue to monitor the Swedish cohort for decades 
to come, COSMOS will keep Ahlbom and Feychting busy for the remainder of their 
careers at the Karolinska. The cell phone companies like it because COSMOS means 
business as usual —denial of tumor risks— for the foreseeable future as the results won't 
be published formany, many years. (Slesin, 2011, p. 4) 

 
In his testimony, CMP’s evidence consultant, incorrectly defined the term “limited 

evidence,” which was used by the World Health Organization’s (WHO) International Agency for 

Research on Cancer (IARC) committee in their classification of RFR as a Group 2B – possible 

carcinogen to humans, and then proceeds to use this incorrectly defined term throughout his 

testimony: 

 
In the IARC’s classification system, epidemiologic data is rated as providing “limited 
evidence” for cancer if a positive association is reported between an exposure and cancer, 
even when factors of study design and quality such as chance, bias, and confounding 
cannot be ruled out with reasonable confidence.140 [emphasis added] 

 

This description is not only inaccurate, but adds different requirements (emphasized above) and 

conveniently leaves out the most important factor as it relates to the RFR evidence in this case.  

The testimony of Complainant’s witnesses, Dr. Hardell and Dr. Leszczynski, provided the 
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correct wording from the IARC Monograph including the most important factor (emphasized 

below): 

 
Limited evidence of carcinogenicity: A positive association has been observed 
between exposure to the agent and cancer for which a causal interpretation is 

considered by the working group to be credible, but chance, bias or 
confounding could not be ruled out with reasonable confidence. 141 [emphasis 
added] 

 

As erroneously obscured by CMP’s well paid and admittedly, exclusive consultant to the 

electric utilities industry,142 the determination by the globally recognized and respected WHO 

IARC committee of a positive association between RFR and cancer and that a causal 

interpretation is considered by this group to be credible (even if chance, bias or confounding 

could not be completely ruled out) should prohibit any decision that exposure to RFR is safe.  

 

In his testimony, Complainant’s witness, Dr. Phillips commented several times on the 

inappropriate methodology used by CMP’s evidence consultant in their review of DNA & cancer 

evidence stating they “seems to base their opinion on their version of  “weight of evidence” – 

numbers of studies showing or not showing effects, not on the strength of specific studies,” and 

again stated in regards to their review of epidemiological evidence,  “Drs. Bailey and Shkolnikov 

once again seem to base their opinion on their version of weight of evidence, or perhaps on 

epidemiological studies that are flawed.” 143 In addition, even if CMP’s consultants were 

correctly using the weight of the evidence approach, it is of doubtful value as Dr. Phillips points 

out in his testimony, “While weight of evidence is gaining favor with regulators, its application 

by scientists to decide matters of science is often of questionable value,” and further supports his 

contention with quotations from an article published in the the American Journal of Public 

Health by Krimsky (Krimsky, 2005), which refers to this approach as a “seat-of-the-pants 

qualitative assessment,”  and  “a vague term that scientist use when they apply implicit, 

qualitative, and/or subjective criteria to evaluate a body of evidence.” 144 

 

                                                           
141 vide Maine PUC Docket No. 2011-00262, Prefiled testimony of Dr. Leszczynski p. 7; Dr. Hardell p. 
18, lines 17-19; IARC Monograph, 2004, Volume 84, page 24; and IARC Monograph, Non-Ionizing 
Radiation Part 2: Radiofrequency Electromagnetic Fields,  2013, Volume 102,  page 27 
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 vide Maine PUC Docket No. 2011-00262, Transcript of Technical Meeting of 11-9-12, p. 209, lines 16-25 
143 vide Maine PUC Docket No. 2011-00262, Prefiled testimony of Dr. Phillips, p. 12, lines 4-11 and p. 13, lines 12-
18; also see p.  
144 vide Maine PUC Docket No. 2011-00262, Prefiled testimony of Dr. Phillips, p. 14, lines 19-21; p. 15, lines 4-21 
and p. 16, lines 1-9 



Dr Hardell and Dr. Carpenter also disagreed with CMP’s evidence consultant’s testimony 

that “The weight of the evidence does not support the idea that significant biological or adverse 

health effects can occur,” from RFR exposures, stating “No. On the Contrary the weight of the 

evidence shows an increased risk for certain types of brain tumors…”   Dr. Carpenter further 

stated “This statement is almost incomprehensible given the strength of the evidence 

demonstrating consistent and serious adverse health effects in both animal and human studies,” 

and that “No objective person could possibly make a statement such as this if they are at all 

familiar with the literature published in high quality, peer-reviewed scientific journals, and if 

they are coming to the question with an open mind without major conflict of interest.”145   

 

CMP failed to convincingly establish any consistent or reliable method of review used by 

their consultant’s or in reports relied on by them. We argue the methodology for review that 

should be used in this case is the more defined and transparent, world recognized method for 

review of health effects evidence, that has already been specifically applied to non-ionizing RFR; 

and is the method used by the World Health Organization’s IARC Monograph, which also 

specifies the use of the Hill criteria for the determination of causality.146 This is also the method 

of review which is suggested in the federal health agency (U.S. FDA) sponsored National 

Research Council’s 2008 report Identification of Research Needs Relating to Potential 

Biological or Adverse Health Effects of Wireless Communication (U.S. NRC, 2008, p. 38, last 

paragraph).  

 

CMP’s evidence consultant’s also relied on a review by the Scientific Committee on 

Emerging and Newly Identified Health Risks (SCENIHR) 2009147 but then neglected to even 

mention or review the serious gaps in research acknowledged by this same group in an additional 

report put out the same year, entitled Research Needs And Methodology To Address The 

Remaining Knowledge Gaps On The Potential Health Effects Of EMF. This report stated there 

were serious gaps in knowledge, including interdisciplinary research on dosimetry, 

epidemiology, and animal studies regarding children’s exposures to RFR and rated them a high 

priority for study with the following rationale: 
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 vide Maine PUC Docket No. 2011-00262, Prefiled testimony of Lennart Hardell, p. 26, lines 10-18; Dr. 
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p. 24 and p. 19 
147

 vide Maine PUC Docket No. 2011-00262, Prefiled Joint Testimony of  Bailey and Shkolnikov of 9-19-12, p. 6, 
lines 21-15 and p. 7, lines 1-26 



Page 41 of 73 

 

 
 Children are exposed to RF fields from mobile telecommunications equipment earlier 
and thus have longer life-time exposure than present day adults. They may also be more 
susceptible than adults due to anatomical and morphological differences and as they are 
exposed during development. Available and ongoing research is mainly limited to case 
control studies on childhood brain tumours. Hardly any research has been done on the 
effects of exposure to EMF on the development of the central nervous system, on 
cognitive functions in children, and on behaviour. More data are also needed on children 
younger than those who have been studied to date. 
 
It is furthermore recommended that an epidemiological study should focus on both 
behavioural problems and cognitive development in children, especially since the 
ongoing case-control studies MOBIKIDS11 and CEFALO12 already address the 
question of cancer. (SCENIHR, 2009, p. 16)  
 

Although, CMP’s evidence consultant mentioned the World Health Organization’s fairly recent 

2010 Research Agenda for Radiofrequency Fields report (WHO, 2010 Research Agenda),  he 

failed to disclose the list of urgently needed high priority research in this same report.148  This 

report is eye opening in that it also showcases the huge gaps in knowledge about RFR effects on 

children and supports our contention that we should not be subjecting our children to this 

technology when even the scientists do not know and have not done the research to support an 

informed determination, one way or the other, regarding safety.  Below are a few of the “High-

priority” research identified in the WHO report that is currently needed to investigate the health 

effects of RFR on children and adolescents:  

 
Epidemiology: 

High-priority research needs 

• Prospective cohort studies of children and adolescents with outcomes including 
behavioural and neurological disorders and cancer 
Rationale: As yet, little research has been conducted in children and adolescents and it is 
still an open question whether children are more susceptible to RF EMF since the brain 
continues to develop during childhood and adolescence. Also, children are starting to use 
mobile phones at a younger age. (WHO, 2010 Research Agenda, p.14) 
 
Human Studies: 

High-priority research needs 

• Further RF EMF provocation studies on children of different ages 
Rationale: Current research has focused primarily on adolescents; very little is known 
about possible effects in younger children. Longitudinal testing at different ages, for 
example by studying children already participating in current cohort studies, is 
recommended. 
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• Provocation studies to identify neurobiological mechanisms underlying possible effects 
of RF on brain function, including sleep and resting EEG 
Rationale: These studies should include validation of these effects using a range of brain 
imaging methods. They should also include studies investigating possible thresholds and 
dose-response relationships at higher exposure levels such as those encountered during 
occupational exposure. (WHO, 2010 Research Agenda, p.16) 
 

Animal Studies: 

High-priority research needs 

•  Effects of early-life and prenatal RF exposure on development and behaviour 
Rationale: There is still a paucity of information concerning the effects of prenatal and 
early life exposure to RF EMF on subsequent development and behaviour. Such studies 
are regarded as important because of the widespread use of mobile phones by children 
and the increasing exposure to other RF sources such as wireless local area networks 
(WLAN s) and the reported effects of RF EMF on the adult EEG. Further study is 
required which should include partial (head only) exposure to mobile phones at relatively 
high specific absorption rate (SAR) levels. . (WHO, 2010 Research Agenda, p.17) 
 
•Effects of RF exposure on ageing and neurodegenerative diseases 
Rationale: Age-related diseases, especially neurodegenerative diseases of the brain such 
as Alzheimer disease and Parkinson disease, are increasingly prevalent and are therefore 
an important public health issue. Mobile phone use typically involves repeated RF EMF 
exposure of the brain; a recent study has suggested that this type of exposure could affect 
Alzheimer disease in a transgenic mouse model for this condition (Arendash et al., 2010). 
There are a few ongoing studies of possible RF EMF effects on neurodegenerative 
diseases but further studies are required to investigate this subject more fully 
 

Other research needs 

• Effects of RF exposure on reproductive organs 
Rationale: The available data concerning possible effects of RF EMF from mobile 
phones on male fertility are inconsistent and their quality and exposure assessments are 
weak. In vivo studies on fertility should consider effects on both males and females and 
investigate a range of relevant endpoints including RF EMF effects on the development 
and function of the endocrine system. (WHO, 2010 Research Agenda, p.17-18) 

 
 
Another relevant report ignored by CMP’s evidence consultant was sponsored by the U.S. FDA 

and published in 2008 by the National Research Council (NRC), whose members were drawn 

from the National Academy of Sciences, the National Academy of Engineering, and the Institute 

of Medicine and is entitled,149 Identification of Research Needs Relating to Potential Biological 

or Adverse Health Effects of Wireless Communication Devices.  This report surmised that most 

human studies of RFR effects have examined only acute effects on healthy adults and “future 

research needs to include children, the elderly, and people with underlying diseases.” (NCR, 
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2008, p. 27 & 31)  It also identified numerous and serious gaps in knowledge and research that 

were all judged to be of high priority:  

 
DOSIMETRY AND EXPOSURE 

1. There is a need to characterize exposure of juveniles, children, pregnant women, and 
fetuses both for personal wireless devices (e.g., cell phones, wireless PCs) and for RF 
fields from base station antennas including gradients and variability of exposures, the 
environment in which devices are used, and exposures from other sources, multilateral 
exposures, and multiple frequencies. The data thus generated would help to define 
exposure ranges for various groups of exposed populations. (NRC, 2008, p. 17) 
 

EPIDEMIOLOGY  

Children 

1. Prospective Cohort Studies of Pregnancy and Childhood. Children 
are potentially exposed from conception through maternal wireless device 
use and then postnatally when they themselves become users of mobile 
phones…Cognitive and behavioral effects are of particular importance and can be 
evaluated in the near term.  
2. Case-control Study of Children Mobile Phone Users and Brain Cancer. Owing to 
widespread use of mobile phones among children and adolescents and the possibility of 
relatively high exposures to the brain, investigation of the potential effects of RF fields in 
the development of childhood brain tumors is warranted. Brain cancer is an important 
endpoint to study but is rare in children and so a cohort study is unlikely to be feasible. 

 Adults 

2. Occupational Cohorts with Medium to High Exposure. None of 
the occupational studies to date have been based on an adequate exposure. 
Much work is needed to identify occupations with potentially high RF exposures and to 
characterize them. Among the particular findings in need of follow-up are uveal cancer, 
leukemia, lung, breast, testicular cancers, and sperm quality. (NRC, 2008, p. 24-26) 
 

HUMAN LABORATORY STUDIES 

1.Little or no information is available on possible neurophysiologic effects developing 
during long-term exposure to RF fields. 
2. Risks of exposure to RF fields in elderly volunteers are not well explored. 
3. There is a continuing need for experiments focusing on possible adverse RF effects 
identified by changes in cognitive performance functions. (NRC, 2008, p. 31) 

 
IN VIVO AND IN VITRO STUDIES 

Cancer-related Endpoints: Other 

5. A number of potentially critical cancer-related endpoints have received 
only very limited study. These include: 
a. possible influences of RF exposure on the structure and function 
of the immune system, 
b. possible influences of RF exposure on the endocrine system, 
c. in vitro studies of the effects of RF exposure on cell proliferation, apoptosis, and 
biochemical and molecular pathways of known significance to carcinogenesis, and 
d. broadly based (whole genome) investigations of alterations in gene and protein 
expression in cells exposed to RF fields. (NRC, 2008 p. 44) 



 

Other Health Effects (Noncancer) 
In addition to cancer-related endpoints, data gaps exist in a number 
of other areas of toxicology in which knowledge is essential to support a 
complete evaluation of the possible health effects of RF exposure. These 
include 
 
:• Possible influences of RF exposure on fetal and neonatal development. Developmental 
and reproductive toxicity evaluations could include possible teratogenic effects at 
nonthermal exposure levels, effects on maternal (Teratogenic means to be of, relating to, 
or causing developmental malformations.) behavior, effects on male and female fertility, 
and effects on maturation patterns in neonatal and juvenile animals. Although clear 
evidence of teratogenicity has been demonstrated at RF exposure levels that induce 
temperature changes, the possible teratogenicity of RF fields at lower (nonthermal) 
exposure levels has been studied much less extensively. Similarly, the possible effects of 
RF exposure on neonatal and juvenile growth and development (for example, using 
endpoints included in perinatal and postnatal development, including maternal function, 
and toxicology evaluations) have received little study. 
 
• Possible influences of RF exposure on the structure and function of the immune system, 
including prenatal, neonatal, and juvenile exposures. In addition to possible effects on 
cancer risk (as discussed above), modulation of immune function could alter host 
resistance to infectious agents. This could be particularly important in juvenile animals 
(and children), since their immune system is less developed than in adults. 
 
• Possible influences of RF exposure on the structure and function of the central nervous 
system, including prenatal, neonatal, and juvenile exposures. Effects on the structure of 
the nervous system (including the blood-brain barrier) could impact a variety of 
behavioral, emotional, learning, and other higher cognitive functions. It is important to 
note, however, that changes in central nervous system (CNS) function may also occur 
without histopathologic evidence of underlying structural damage. Such changes could be 
assessed through comprehensive neurobehavioral evaluations, such as functional 
observational batteries that are commonly included in nonclinical toxicology studies; 
through specialized evaluations of CNS function (e.g., motor activity, acoustic startle, 
and other more specific neurotoxicology evaluations); and through electrophysiological 
assessments of CNS function (e.g., electroencephalograms). Neurobehavioral evaluations 
in juvenile animals exposed to RF may be particularly important, as the juvenile blood-
brain barrier is less well developed than in adults; alterations in the blood-brain barrier 
could have both direct effects on CNS function, and could underlie neurotoxicity by 
allowing the entry into the brain of substances that are ordinarily excluded. (NRC, 2008 

p. 41-42) 

 

Since evidence supports the existence of adverse non-thermal effects for larger adults, 

and existing safety levels for thermal exposures do not protect children, chances are good when 

the gaps in research regarding effects on children discussed above are studied, adverse effects 

will be found. (SCENIHR 2009 p. 34–35)  We argue the Public Utilities Commission should 

take these substantial gaps in research regarding children seriously, and not use this technology 
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until the research recommended in these reports discussed above is completed and concludes that 

RFR exposure is safe for children.  In consideration of these three highly prestigious and well 

known research gap reports which CMP failed to review, it is impossible for CMP or the PUC to 

conclude that RFR exposure is safe for children or even that it has limited effects since this 

identified high priority research has not even been done. 

 

Also, in consideration of what CMP’s evidence consultant did not know about the 

organizations he relied on as the basis for his opinion in this case as discussed above, i.e. 

contents, methods of review, qualifications of reviewers, if any conflict of interest or funding 

bias; and in accordance with this consultant’s own stated requirements for unbiased reports, the 

CCST, LBNL, AGNIR, ICNIRP, SCENIHR, Danish Cohort, Maine CDC, and Swedish Working 

Life reports should be disregarding by the PUC. 

 

In addition, in consideration of the testimony of the Complainant’s witnesses, with 

extensive, applicable, experience and education, that CMP’s inherently bias evidence consultant 

erroneously relied upon flawed, biased review reports and did not conduct a recognized, standard 

or proper scientific review of the evidence in this case; the opinion of the CMP’s evidence 

consultant regarding the health effects evidence should be disregarded by the PUC in their 

decision in this case.  

 

IV.  THE EVIDENCE OF ADVERSE BIOLOGICAL EFFECTS PROVES 

 A RISK OF SERIOUS ADVERSE HEALTH EFFECTS 

 

CMP’s evidence consultant agreed that there are some well designed reports suggesting 

that low exposure level, adverse biological effects such as DNA strand breaks, increasing cell 

proliferation, induced stress responses, affecting immune systems, along with increasing 

permeability of the blood brain barrier 150 and some plausible hypotheses of mechanisms for 

these effects.151   

CMP’s evidence consultant also could not identify any original peer-reviewed research 

that conclusively establish that long-term exposure to low level RFR will not cause non-thermal 
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adverse effects  or risk of cancer to humans.152  He also testified on cross examination that RFR 

can have cumulative biological effects on the body with repeated exposures.153
 

Complainants presented expert testimony from eleven highly competent witnesses, 

regarding adverse effects with each  having decades of applicable experience, i.e. five 

extensively published scientists with numerous original studies on the biological effects of non-

thermal RFR exposure along with the relevant education to competently assess  the health effects 

from exposure (Dr. Hardell, Dr. Phillips, Dr. Leszczinski,  Dr. De-Kun Li, Lloyd Morgan); three 

with massive amounts of experience in developing public health policy related to 

electromagnetic frequencies (Dr. Carpenter, Dr. Timothy Schoechle, Jefferey Edelstein); several 

engineers with years of studying RF radiation exposures (Dr. Kumar, Lloyd Morgan, Jeffrey 

Edelstein); and two doctors with experience treating patients with electro-hypersensitivity 

(“EHS”) or  having worked extensively with EHS sufferers, including people who have 

experienced EHS symptoms related to smart meters (Dr. Rea and Richard Conrad, PhD).154    In 

addition, 65 lay persons gave sworn testimony regarding adverse health effects they experienced 

after exposure to RFR from smart meters. CMP failed to confront any of Complainant’s 

witnesses by cross-examination. 

 

We argue that the evidence and testimony provided in this case by Complainant’s 

witnesses and relevant additional support from the record, shows there are many undeniable 

cumulative, adverse biological effects which subject the persons exposed, especially children 

(Gandhi et al, 2012; Wiart et al, 2008)
155

 to an unnecessary and indefensible increased risk of 

serious adverse health effects.  

 

A. The evidence of cancer.  
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CMP’s evidence consultant agreed “limited evidence” for cancer exists and could not 

identify any original peer-reviewed research that conclusively establish that long-term exposure 

to low level RFR poses no risk of cancer to humans. 156 

 

Complainant’s witness, Dr. Lennart Hardell, who served as a member of the IARC 

Working group during its classification of RFR as a 2-B possible carcinogen, testified regarding 

his opinion that, based on all of the epidemiological evidence available and since the evidence 

meets most of the criteria of the Hill methodology, there is a consistent pattern of an increased 

risk of glioma (malignant brain tumor) and acoustic neuroma from exposure to RFR which is 

strong enough to move the relationship between RFR exposure and cancer from an association to 

causal.157  He also believes there are peer-reviewed studies supporting a plausible explanation for 

mechanisms by which cancer could be caused by RFR exposure and cites the Lai et al, 1997 and 

Phillips et al, 2009 studies.158  

 

  Dr. Hardell’s opinion is derived not only from having authored over 348 peer reviewed, 

published scientific studies, of which twenty nine (29) are extensive reviews or meta-analyses 

regarding the adverse biological effects of RFR exposure, but as he testified, has also “studied 

and scrutinized” most other peer-reviewed studies completed since 1990 which address adverse 

health effects resulting from the exposure to RFR at non-thermal levels.159   Dr. Hardell also 

testified that many European courts believe there is enough evidence to support verdicts in favor 

of plaintiffs claiming brain cancer caused by exposure to RFR and describes two such cases 

brought before the Supreme Court in Italy.160 

 
Another of the Complainant’s witnesses, Dariusz Leszczynski, who has earned Master 

and Doctorate degrees in molecular and cell biology and has authored 90 published studies, was 

also a participate in the IARC Working group’s classification of RF and confirmed he supports 
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the IARC group’s classification as a possible carcinogen based on the positive associations 

between glioma and acoustic neuroma cancers.161 

 

Complainant’s witness, Dr. Carpenter, who has a medical degree from Harvard and 350 

peer-reviewed published articles, of which several are peer-reviewed, published reviews of RFR 

evidence, also concurred “There have been seven major publications that are either meta-

analyses or pooled analyses that evaluate all of the earlier literature, and most find statistically 

significant relations between elevated exposure to RFR from cell phones and increased risk of 

brain cancer.” 162 

  

Other groups of scientists have also conducted thorough reviews of the cancer evidence 

and reached the same conclusions as Complainants expert witnesses (Levis et al, 2011; 

Yakymenko et al, 2011; Khurana et al, 2010; Bioinitiative 2012, Section 11).  Levis et al 

analyzed all the evidence through 2011 with the following results and conclusion:   

Blind protocols, free from errors, bias, and financial conditioning factors, give positive 
results that reveal a cause-effect relationship between long-term mobile phone use or 
latency and statistically significant increase of  ipsilateral head tumour risk, with 
biological plausibility…The meta-analyses, ours included, examining only data on 
ipsilateral tumours in subjects using mobile phones since or for at least 10 years, show 
large and statistically significant increases in risk of ipsilateral brain gliomas and acoustic 
neuromas….Our analysis of the literature studies and of the results from meta-analyses of 
the significant data alone shows an almost doubling of the risk of head tumours induced 
by long-term mobile phone use or latency. 
 

After reviewing all of the evidence relating to cancer through 2011, the Yakymenko et al (2011) 

group summarized their findings as follows: 

In this review we discuss alarming epidemiological and experimental data on possible 
carcinogenic effects of long term exposure to low intensity microwave (MW) radiation. 
Recently, a number of reports revealed that under certain conditions the irradiation by 
low intensity MW can substantially induce cancer progression in humans and in animal 
models. The carcinogenic effect of MW irradiation is typically manifested after long term 
(up to 10 years and more) exposure…In addition, model studies in rodents unveiled a 
significant increase in carcinogenesis after 17-24 months of MW exposure both in tumor-
prone and intact animals. To that, such metabolic changes, as overproduction of reactive 
oxygen species, 8-hydroxi-2-deoxyguanosine formation, or ornithine decarboxylase 
activation under exposure to low intensity MW confirm a stress impact of this factor on 
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living cells…It is now becoming increasingly evident that assessment of biological 
effects of non-ionizing radiation based on physical (thermal) approach used in 
recommendations of current regulatory bodies, including the International Commission 
on Non-Ionizing Radiation Protection (ICNIRP) Guidelines, requires urgent reevaluation. 
(Yakymenko et al, 2011, p. 1) 

 
B. The evidence of damage to human sperm, reproduction and pregnancy. 

 
Dr. De-Kun Li, MD, PhD, MPH, who is a reproductive and prenatal epidemiologist, 

current editor of the American Journal of Epidemiology, and has focused his research on 

electromagnetic fields and their impact on reproductive systems, has 70 peer-reviewed, 

published studies, five of which are on the health effects of electromagnetic field exposures.163 

His group conducted a study in 2002 (Li et al, 2002) to examine the health effects on more than 

1,000 women who were asked to wear a monitor that measured their exposure to magnetic fields 

from all sources during pregnancy. Their results showed that women with higher exposure levels 

to magnetic fields had almost twice the risk of miscarriage. They then followed the offspring of 

these women for 13 years and found that children of mothers with higher exposure levels during 

pregnancy had higher risk of childhood obesity and asthma “3-6 times higher in some cases (Li 

et al, 2011; Li et al, 2012).”164 

 
Dr. Hardell cited and described other published articles that have found exposure to RF-

EMF induces significant sperm DNA damage (Aitken et al 2005) and subsequent sperm 

apoptosis (De Iuliis et al 2009) and that studies have shown a positive association between 

mobile phone use and impaired male reproduction (Agarwal et al 2009).
165 Dr. Hardell also 

discussed another recently published study which showed that 2.45 GHz low-level RF-EMF 

radiation induced oxidative stress and suppressed implantation or pregnancy in mice at a non-

thermal power density level of .033549 mW/cm2
, SAR of .023, and concluded that it might lead 

to deformity of the embryo if the pregnancy continued (Shahin et al 2013).
166  He also described 

another recent study, where “… it was demonstrated that RF-EMF exposure induced the 

formation of oxidative base damage in a mouse spermatocyte-derived cell line (Liu et al 

2010).”167  The De Iuliis et al study discussed in Dr. Hardell’s testimony used purified human 

                                                           
163
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spermatozoa for exposure to electromagnetic radiation at 1.8 GHz and found significant 

increases in reactive oxygen species (ROS) and decreases in sperm vitality and motility at a SAR 

of 1.0 W/kg; and significant increase in oxidative DNA strand breaks at a SAR of 2.8 W/kg. (De 

Iuliis et al, 2009, p. 2-3).  According to the authors of Section 18 of the Bioinitiative, 2012, the 

in vitro De Iuliis et al results were supported by the in vitro & in vivo Erogul et al (2006) results 

which also found significant decreases of human sperm motility after 5 minutes of non-thermal 

RFR exposures at 900 MHz, average power density 0.02 mW/cm2 at a distance of 10 cm. 

(Bioinitiative Section 18, 2012, p. 16:  Erogul et al, 2006, p. 841-843) 

 

Dr. Carpenter cited and  provided the conclusions from the author’s of six recent studies 

that reported adverse changes in human male fertility and reproductive systems associated with 

low-level RFR exposures which found infertility, increases in abnormal sperm morphology, 

increased oxidative stress to sperm; decreased sperm motility, count, and viability (Wdowiak et 

al, 2007;  Agarwal et al, 2008; Baste et al, 2008; Agarwal et al, 2009; LaVignera, 2012;  

Avendano et al, 2012), and in addition he referenced Section 18 of the Bioinitiative Report, 2012 

for additional evidence. 168  CMP’s evidence consultant admitted during cross examination that 

none of the organizations he relied on in his Joint Testimony had previously reviewed the 

Avendano et al (2012) or the LaVignera, (2012) studies.   He also clarified that his criticisms in 

his Rebuttal testimony regarding Avendano, LaVignera and the Agarwal et al, 2009 studies were 

strictly his personal opinions.169, 170  Avendano et al (2012) found a significant decrease in sperm 

motility and an increase in DNA fragmentation after 4 hours of WiFi /laptop computer exposure 

at non-thermal levels. (Avendano et al 2012, p. 3).  We have previously argued that CMP’s 

evidence consultant is not a doctor and does not have the educational credentials to competently 

review these or any other studies determining biological effects from RFR exposure, therefore 

his opinion regarding these studies should be disregarded by the PUC. 

 
 Dr.  Leszczynski co-authored a few studies regarding effects of RFR exposure on human 

sperm, (Falzone et al, 2008,  Falzone et al, 2010, Falzone et al, 2011).   Falzone et al, (2011) 

“evaluated the effect of RF-EMF on sperm-specific characteristics to assess the fertilizing 
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competence of sperm”  after exposure for 1 h to 900 MHz  they found  “… significant effect on 

sperm morphometry and a significant decrease in sperm binding to the hemizona ….These 

results could indicate a significant effect of RF-EMF on sperm fertilization potential."171  

 

 Other groups of scientist have analyzed and reviewed all the evidence specifically 

focusing on the human reproduction systems and have reached the same conclusions as 

Complainants expert witnesses in this case regarding the adverse effects of non-thermal level 

RFR on reproduction, i.e. Bhat, 2013; Gye et al, 2012; Kesari et al, 2012; La Vignera et al, 2012; 

Agarwal et al, 2011; Desai et al, 2009 and the Bioinitative, 2012.  Bhat (2013) concluded: 

 
Exposure of the testis and secondary sex organs to RF-EMW’s has shown a detrimental 
effect on spermatozoa. The exact mechanisms of how this RF-EMW may affect the 
spermatozoa have not yet been verified, although many feasible models have been 
proposed. (Bhat, 2013, p. 58)  
 

Gye et al (2012) concluded: 
 

Through in vitro and in vivo studies, EMF exposure was found to alter the reproductive 
endocrine hormones, gonadal function, embryonic development, pregnancy, and fetal 
development (Table 1, Figure 2). (Gye et al, 2012, p. 6) 

 

Published in the Journal of Cell Biochemistry and Biophysics, the Kesari et al (2012) review 

concluded: 

 
In light of present debate, we have hypothesized that fertilizing potential of sperm cells 
are affected by EMF through high level of DNA damage which involves a common 
causative mechanism in the form of oxidative stress. Although there are mere debates that 
EMFs can act as promoters or co-promoters or stimulators of cancer [71, 72], some 
authors have revealed a positive association between EMF exposure and incidence of 
several types of cancers such as leukemia [73], brain tumors, genotoxicity, and 
neurodegenerative disease. (Kesari et al, 2012, p. 10) 

 

La Vignera et al (2012) described the results of their review which was published in the Journal 

of Andrology, below: 

The results showed that human spermatozoa exposed to RF-EMR have decreased 
motility, morphometric abnormalities, and increased oxidative stress, whereas men using 
mobile phones have decreased sperm concentration, decreased motility (particularly rapid 
progressive motility), normal morphology, and decreased viability. 
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The Agarwal et al (2011) review published in the International Brazilian Journal of Urology 

found that overall, a large number of studies suggest a strong negative correlation and significant 

decreases in sperm characteristics, but that these results are not beyond questioning since there is 

still no standardized assay for mobile device analysis.  

Overall, a large number of studies suggest a strong negative correlation between cell 
phone usage and a significant decreases in the normal characteristics of spermatozoa such 
as motility and morphology. (Agarwal et al, 2011, p. 438) 

 

While no certain conclusions can be drawn from the evidence, a growing number of 
studies indicate a decrease in male fertility associated with cellular phone usage. These 
cellular devices emit radio frequency electromagnetic waves which may hinder 
spermatozoa quality as well as encumber normal bodily functions. Our review presents 
data which both supports and rejects these claims. The antagonistic data is due to the lack 
of a standardized assay for mobile device analysis. (Agarwal et al, 2011, p. 448 &449) 

 

Published in the Reproductive Biology and Endocrinology the Desai et al (2009) review 

concluded:  

 
We have reviewed the literature to better understand the effects of cell phone radiation on 
human health, especially on fertility and in relation to cancer…RF electromagnetic waves 
can increase ROS formation by increasing the activity of plasma membrane NADH 
oxidase. Prolonged exposure to RF-EMW can also cause DNA damage (by prolonged 
OS), which may accelerates neuronal and spermatozoal cell death and promote 
neurodegenerative processes as well as promote brain and testicular carcinogenesis. Any 
tumor promoting effects of RF-EMW might be due to the effect it has on PKC, ODC, 
intra cellular calcium spikes and stimulation of stress kinase. …OS and changes in PKC 
activity might lead to the RF-EMW related infertility observed in numerous studies. 
Hence, RF-EMW from commercially available cell phones might affect the fertilizing 
potential of spermatozoa. Therefore, the SAR limit (maximum acceptable exposure limit) 
should be lowered for cellular phones. However, more studies are necessary to provide 
definitive evidence against cell phone radiation, which can be provided by in vitro studies 
combined with computational biomodeling. (Desai et al, 2009, p. 6-7) 

 
Section 18 of the Biolinitiative, 2012 was authored by Jitendra Behari, PhD and Dr. 

Rajamani, PhD and was in agreement with Desai et al, (2009) regarding the importance of in 

vitro studies, such as the aforementioned in vitro studies referenced in Complainant’s witness 

testimony, researching the effects of RFR on fertility and reproduction: 

While assessing the biological implications of mobile phone radiofrequency exposures, 
field based experiments are not possible. Sham exposure controls cannot be obtained. 
Therefore it is imperative to fall back upon laboratory experiments performed in a variety 
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of situations (e.g. animals at different distances from the mobile phone and head) while 
also simulated variable distances and angles for the mobile phone variation while in 
actual use.  (Bioinitiative Section 18, 2012, p. 15) 
 

Section 6 of the Bioinitiative, authored by Prof. Henry Lai, PhD, stated: 
 

 There are several studies indicating that RFR may affect reproduction, particularly with 
effects on sperm physiology and DNA (Agarwal et al., 2009; Atasoy et al., 2012; 
Avendano et al., 2012; Chavdoula et al., 2010; de Iuliis et al.,2009; Panagopoulous et al., 
2007). Similar effects of ELF-EMF on sperm have also been reported, e.g., Hong et al., 
2005; Iorio et al., 2007; Iorio et al., 2011. (Bioinitiative Section 6, 2012, p. 3) 

 

The AGNIR, 2012 report, relied on by CMP’s evidence consultant, reviewed thirteen 

(13) animal studies shown in Table 4.16 investigating the effects of RFR on testicular function.   

One (1) of the 13 was said to be retracted, leaving twelve (12) viable studies for review. 

(AGNIR, 2012, p. 182 footnote)     

 

Of the 12 remaining studies for review, six (6) were determined by AGNIR to be useful 

for health risk assessment and the rest of very limited use for risk assessment in accordance with 

their stated criteria in section 4.7.1 of this report:172  

Unfortunately, many of these data are of very limited use for health risk assessment, 
because many of the studies used, a commercial mobile phone as the source of 

exposure and, especially with unrestrained animals, the exposures would have been 
very variable and detailed dosimetry would be highly complex. Further, some studies 
also used the phone in standby mode, when emissions would be very small compared 
with those from a phone in use. [emphasis added] 
 

This criteria depicted indicates that if a study had a) used a commercial mobile phone as 

the source of exposure and, especially with unrestrained animals, which could cause inadequate 

dosimetry;  and/or b) used the phone in standby mode; it would be of very limited use for health 

risk assessment.  Of the 6 studies meeting the criteria to be useful for health risk assessment, 4 

were positive for adverse effects showing significantly deceased size of germinal epithelium 

testes; significant decrease in testosterone; significantly decreased sperm motility; significant 

increases in sperm head abnormalities; and increased rate of abnormal sperm, i.e. Ozguner et al, 

2005; Yan et al, 2007; Dasdag et al, 2008; Yilmaz et al, 2008; Otitoloju et al, 2010; and 
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Subbotina et al, 2006. 173  Even though half, i.e. six (6) of the twelve (12) studies, were deemed 

useful for health risk assessment the AGNIR report inexplicably summarized this section as: 

 

A substantial number of studies have investigated the effects of RF fields on testicular 
function, principally in rats, and most report large, obvious effects. However, these 
results are largely uninterpretable due to inadequate dosimetry or other shortcomings in 
the studies, and thus are unsuitable for the purposes of health risk assessment. One 
well-conducted study reported no effect on testicular function in rats exposed to 848 
MHz CDMA signals. 

 

Contrary to this statement, none of the 6 studies meeting the criteria to be useful for risk 

assessment were criticized for “inadequate dosimetry.”  Two of the six that were criticized for 

“other shortcomings,” seemed to have been unjustly criticized.   Yan et al (2007) was criticized 

because AGNIR claimed the phone operation mode was not revealed and the basis for SAR was 

unclear, rendering the study “uninterpretable” (AGNIR, 2012, p. 182); yet this study clearly 

explained the modes and SAR measurements in their study:  

 

These cell phones have three different modes: AMPS mode, CELL mode, and PCS 
mode…I n AMPS mode, the specific absorbence rate (SAR) at a distance of 2.2 cm was 
measured to be 1.80 W/kg, and the power range was 0.0063–0.607W. The SAR at a 
distance of 2.2 cm in CELL mode was 0.9 W/kg, and the power range was 0.00001–
0.487 W. The SAR at 2.2 cm away in PCS mode was 1.18 W/kg, and the power range 
was 0.00001–0.335W.  (Yan et al, 2007, p. 598) 
 

 Otitoloju et al (2010) was criticized for providing very few details and AGNIR claimed it was 

not possible to exclude differential influences from other environmental or biological factors at 

each of the testing locations.  Yet, in this study the three testing locations were clearly described 

as; the first site “was located around a residential quarter”  that contained 2 GSM base stations; 

another site was “located around an office block complex with only 1 GSM base station;” and 

the “third,  (control site) was located  ( 300m radius) from any GSM base station.” In addition 

this study described the distances and locations of the experimental animal cages within the 

testing sites in detail: 

Exposure cages (LXBXH 530 cm by 350 cm by 230 cm) with perforated roof lid were 
used for the assay. The exposure cages were located below the GSM base stations 
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at a distance of 1 m away. Mice were divided into three groups containing five mice each. 
Each group was placed in the exposure cages and placed at the designated locations. 
Measurement of radiofrequency radiation from GSM base stations: Radiofrequency 
radiations from mobile phone base stations with frequency range from 900 to 1,800 MHz 
were measured with the aid of a wide spectrum Aeritalia Radiofrequency Field Strength 
measuring meter at distances of 0, 50, 100, 150, 200, 250 and 300 m over a 6 months 
period for the different locations. (Otitoloju et al, 2010, p. 52) 

 

Strangely the only study that used 848 MHz was not one of the 6 studies deemed useful for 

health risk assessment because it suffered from inadequate dosimetry caused by measurements 

being taken while the animals were unrestrained, yet AGNIR’s summary characterized this 

negative effects study as “well conducted.”     

 

The AGNIR (2012) report also reviewed twelve (12) additional studies regarding male 

sexual function and male fertility (human studies) with ten (10) of the 12 finding reduced sperm 

counts, reduced viability, and decreased motility.  Erogul et al, (2006), Falzone et al (2008),  De 

Iuliis et al (2009), and Agarwal et al (2009), listed in Table 3.6 of the membrane effects section 

of this report, found decreased motility and viability (none were criticized by AGNIR). 174  

Lancrajan et al (1975), Weyandt et al (1996), Fejes et al (2005), and Hjollund et al,(1997) in 

section 7.1.1 Male Sexual Function and Fertility, found deceased sperm counts.  Also in section 

7.1.1, Agarwal et al (2008) found decreased sperm count, motility, and viability;  Baste et al 

(2008) found decreased motility and sperm quality; and Grajewski et al (2000) found decreased 

sperm quality.175  

 

 AGNIR (2012) summary for Section 3.3.3Membrane Effects which contains Table 3.6 

stated with the all four studies on sperm finding adverse effects: 

In general, most studies report finding effects on cell membranes when exposures are 
made at mobile phone frequencies. However, the effects reported are varied and, 
although the majority find effects, neither is this unanimous nor does it necessarily 
provide supporting evidence of consistent effect.  The variety of cellular systems and 
exposures makes comparisons of the effects on the cell membrane problematic and 
without independent replication. (AGNIR, 2012, p. 103) 
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This summary by AGNIR was meant to address all the studies in this section but does not 

accurately describe or hold true for the membrane studies on sperm, since in Table 3.6 all four 

sperm studies were using the same “cellular system,” i.e.  human sperm;  all four used the same 

type “exposures,” i.e., RF level (900 MHz, 1.8 GHz, 850 MHz) and there was a “consistency” of 

effects since all found decreased motility of sperm.   

 

 The summary for Section 7.1.1 Male Sexual Function and Fertility concerning sperm 

quality (count, motility, viability) stated: 

 
The evidence on the effect of RF fields on sperm quality is still weak and the addition of 
the two new studies does not allow reliable evaluation of the presence or absence of a 
health effect. Some suggestive positive results, although not convincing, give justification 
for further studies with improved methods. (AGNIR, 2012, p. 262)  
 

Of the eight (8) studies in Section 7.1.1, a majority of six (6) showed adverse effects. 

Nevertheless the AGNIR report criticized all 6 positive studies, and neither of the 2 negative 

studies. Some of these criticisms seemed unfounded and flimsy at best.  The criticisms of the 

Agawal et al (2008) study are prime examples i.e., “participant selection or source of information 

concerning mobile phone use was not described and the effect of age was not taken into 

consideration”…“the reported numbers of hours of mobile phone use per day for many of the 

subjects seem to be unrealistically high.” (AGNIR, 2012, p. 258).  Agawal et al (2008) did 

describe their participant’s phone usage hours, t age and selection as: 

 

Semen analysis was performed according to World Health Organization guidelines to 
evaluate eight sperm parameters: volume, liquefaction time, pH, viscosity, sperm count, 
motility, viability, and percentage normal morphology (14). The information on cell 
phone usage of the patients was recorded and the subjects were divided into 4 groups 
according to their daily active cell phone usage, i.e., talking time: group A: no use 
(n=40); group B:<2 h/day (n=107); group C: 2–4 h/day (n = 100); and group D: >4 

h/day (n = 114). The technicians analyzing the semen samples were blinded to the use of 
cell phones by the subjects. 

 
In this observational study we examined 361 men attending an infertility clinic from 
September 2004 to October 2005. The age of the study population was 31.81 ± 6.12 years 
(mean ± SD). (Agarwal et al, 2008, p. 125) 

 

Our initial data have led us to believe that the effect of cell phone use on sperm 
parameters do not depend on the initial semen quality of the subjects. (Agarwal et al, 

2008, p. 127) 
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Any insurance agent, real estate agent, or stock broker can tell you that 4 or more hours of cell 

phone use per day is not “unrealistically high” as portrayed by AGNIR. As indicated by the 

information contained within this study the other criticisms are also unfounded and even if they 

were true, do not change the basic findings of decreases in sperm count, motility, and viability 

but only serve to distract the reader. 

 

We argue that the results of the many studies along with Complainant’s testimony should 

not only call for more research but also indicates the necessity to stop the use of  RF technology 

until the standardized assay has been developed and is used to effectively and conclusively show 

that the many studies which have already shown significant decreases in human sperm 

characteristics such as abnormal sperm morphology; decreased motility, count and viability; 

increased oxidative stress; sperm apoptosis; DNA damage; and infertility, were somehow flawed 

necessitating a retraction of the studies by the journal publishers.  This is the only way the public 

can be sure that this technology will not cause adverse human reproductive effects such as 

infertility and birth defects from DNA damaged sperm. 

 

C. The evidence of DNA damage. 

 

Complainant’s witness, Dr. Phillips, who has a PhD in Biochemistry and postdoctoral 

experience in oncology research, has authored fifty eight journal publications and studied the 

biological effects of RFR since 1983, including effects on gene expression, DNA damage, and 

central nervous system tumors.176  In addition to his original, published research  along with 

three published reviews (Winters, 1985; Beers, 1998; Phillips, 2009), Dr. Phillips also has 

extensive experience reviewing other scientists work on this topic for scientific journals; so is 

familiar with many peer-reviewed studies reporting positive adverse non-thermal biological 

effects from exposure to low level RFR, such as genotoxic effects, increased permeability of 

blood brain barrier, changes in calcium ion efflux, cancer, and changes in gene and protein 

expression.177   

 
Dr. Phillip’s opinion, supported by citations of others as well as his own research, is there 

are “well-done studies from several laboratories,” citing Phillips, 1998, De Iuliis, 2009, Huang 
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2008a, and Lai & Singh, 1995, 1996, 1997a, 1997b, 2004 and 2005,   “in which changes in DNA 

damage are incontrovertible.”178   

 
 Other comprehensive reviews of the evidence regarding DNA damage, besides the 

review conducted in 2009 by Phillips et al, and more recent studies regarding DNA damage have 

agreed with Dr. Phillip’s opinion. (Phillips et al, 2009). The Ruediger (2009) review looked at 

evidence through 2009, and is supportive of Dr. Phillips view as quoted from his report below: 

 
 101 publications are explored which have studied genotoxicity of radiofrequency 
electromagnetic fields (RF-EMF) in vivo and in vitro. Of these 49 report a genotoxic 
effect and 42 do not. In addition, 8 studies failed to detect an influence on the genetic 
material, but showed that RF-EMF enhanced the genotoxic action of other chemical or 
physical agents…Taking altogether there is ample evidence that RF-EMF can alter the 
genetic material of exposed cells in vivo and in vitro and in more than one way. This 
genotoxic action may be mediated by microthermal effects in cellular structures, 
formation of free radicals, or an interaction with DNA-repair mechanisms. (Ruediger, 

2009, p.1) 

   

 
The opinions of other expert witnesses who testified in this case are in agreement with 

Dr. Phillip.  Dr. Hardell stated that the results of the Liu et al (2013) and Shahin et, al (2013) “are 

important findings to further elucidate the mechanisms for RF-EMF genotoxicity” since the 

results of these studies are clearly non-thermal and showed RF-EMF radiation induced oxidative 

stress and oxidative DNA base damage.179  When asked during the Commission’s Hearing how 

well developed and accepted by the scientific community was the theory of oxidative stress 

causing DNA base damage, Dr. Hardell replied “It’s a very well developed and accepted, and the 

theory has been there for decades.”180 

 
Complainant’s witness, Dr. Carpenter testified that Section 6 of the Bioinitiative, 2012 

Report authored by Professor Henry Lai, PhD:  

 
…presents summaries of 86 scientific studies on genotoxic effects of RFR published 
since 2007, and finds 63% of these found statistically significant positive effects, while of 
155 new studies on neurological effects, 98 found effects.181 
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In addition to authoring Section 6 of the Bioinitiative, Dr. Lai has extensively researched the 

topic of genotoxic damage from exposure to electromagnetic fields with many published studies 

that are well known amongst his peers. These studies found single and double strand DNA 

breaks in rat brain cells (Lai, 1995; Lai, 1996; Lai, 1997; Lai, 2005).  In Section 6 of the 

Bioinitiative report, Dr. Lai points out that the effects of RF and extremely low frequency (ELF) 

are similar:   

 
The effects of both RF and ELF fields are very similar. This is surprising because the 
energies carried by these EMFs are billions of folds different. An explanation for similar 
genetic effects has been provided by a recent paper by Blank and Goodman (Blank M, 
Goodman R. DNA is a fractal antenna in electromagnetic fields. Int. J. Radiat. Biol. 
87(4):409-415, 2011) in which they stated that ‘…the wide frequency range of interaction 
with EMF is the functional characteristic of a fractal antenna, and DNA appears to 
possess the two structural characteristics of fractal antennas, electronic conduction and 
self symmetry.’ However, similarities in effects between ELF and RF fields have also 
been reported in studies of other physiological processes… (Bioinitiative Section 6, 2012, 

p. 2) 

 

Dr. Lai’s observation is important and should be taken into consideration by the PUC when 

assessing the evidence in this case. 

 

Section 5 of the Bioinitiative (2012) authored by Adamantia F. Fragopoulou, MSc, PhD 

and Prof. Lukas H. Margaritis, PhD provides evidence for RFR effects on gene and protein 

expression which could have very serious repercussions on humanity by altering the biological 

blueprint by which the human body develops: 

 

Regarding radiofrequency studies (RF-EMF) a total of 21 papers were published in this 
area since 2007. Thirteen (13) dealt with transcriptomics [eight (8) effect- five (5) no 
effect] and eight (8) in proteomics [six (6) show effect and two (2) show no effect]. So, in 
total, 66% of the studies reveal an effect of EMF on transcriptome and proteome 
expression (Table 1). (Bioinitiative Section 5, 2012, p. 21) 

 

CMP’s consultants did not provide evidence these studies were poorly designed, nor did 

they dispute the findings of DNA damage.  Just noting that there are other studies that have not 

found DNA damage without also proving these positive studies were flawed does, not discredit 

the genetic damage findings and does not in any way disprove or reduce the likelihood of people 

incurring DNA damage from exposure to RFR.    

 
 



D. The evidence of damage to Brain Blood Barrier (BBB). 

 

It is Dr. Phillips educated opinion, supported by extensive references of his scientific 

work and the work of others, that the observed effects, including increased permeability of the 

BBB and changes in gene and protein expression, may contribute to other disease conditions 

over time and provides supporting evidence for this viewpoint.182  

 

 As stated in his testimony, in some of Dr. Leszczynski’s original research work on the 

biological effects of exposure to RFR, they observed activation of the human stress response 

cells during non-thermal exposures and hypothesized that this could be the molecular mechanism 

that may affect the BBB causing the reported effects of increased permeability which allows 

damaging toxins to enter the brain which can result in damage and/or cancer (Leszczynski et al, 

2002a; Leszczynski et al 2002b).183   

  

Dr. Hardell conveyed that leading researchers in this area of research, Dr. Salford, Dr. 

Nittby, and Dr. Persson, have co-authored Section 10 of the Bioinitiative Report, 2012, and 

quotes from this section’s concluding statements:184  

 
A neuronal damage may not have immediately demonstrable consequences, even if 
repeated. It may, however, in the long run, result in reduced brain reserve capacity that 
might be unveiled by other later neuronal disease or even the wear and tear of ageing. We 
cannot exclude that after some decades of (often), daily use, a whole generation of users, 
may suffer negative effects such as autoimmune and neuro-degenerative diseases maybe 
already in their middle age”. (Bioinitiative, 2012, Section 10, page 45). 

 

Dr. Hardell concludes:    
 

Thus, these very low RF-EMF levels giving neuronal damage (dark neurons) and BBB 
leakage must be considered in the context of exposure from smart meters.185  

 

 

 

E. Evidence for electromagnetic hypersensitivity. 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Jerry Phillips, p. 8, lines 6-30, and p. 9 1-7 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Leszczynski, p. 8, lines 2-23 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony Dr. Hardell, p. 19, lines 18-22 and p. 20, lines 1-2 
185

 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony Dr. Hardell, p.20, lines 20-21 
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 Electro-hypersensitivity is a well-established sensitivity and has even been recognized by 

the European Parliament in their 2012 Written Declaration specifically to request their twenty-

eight (28) member states adopt and act on the recommendations of the declaration: 

 

On the recognition of multiple chemical sensitivity and electrohypersensitivity in the 

International Statistical Classification of Diseases and Related Health Problems (ICD)… 

…Whereas multiple chemical sensitivity (MCS) patients are vulnerable to environmental 

pollution and electrohypersensitivity (EHS) patients to electromagnetic radiation, both 

involving serious risks in several areas over which they have no influence, such as the air 

they breathe and exposure to EM radiation; 1. Recommends that Member States which 

have not yet done so include MCS and EHS in their own ICDs…2. Urges Member State 

governments to apply existing rules regarding EM radiation and apply the precautionary 

principle strictly, with effective health and environmental measure, in order to 

immediately protect those affected, whose number is growing exponentially;… 

(European Parliament, Written Declaration, 2012, p. 2) 

 

The European Parliament is the only directly-elected European Union body and one of the 

largest democratic assemblies in the world. Its 766 members are there to represent the EU's 500 

million citizens and are elected from the twenty-eight Member States which includes Italy, 

France, and the UK.186 

 

 In the United States some federal agencies have also recognized EHS as a physical 

disability. In 2002, the United States Architectural & Transportation Barriers Compliance Board 

(ACB) filed the final rule in the Federal Register of the United States to be included in the 

American With Disabilities ACT (ADA) Guidelines for Building and Facilities; and the 

Architectural Barriers Act (ABA) Accessibility Guidelines; Recreation Facilities; and to be 

implemented by the US Department of Justice (36 CFR Parts 1190 and 1191). In this rule, the 

ACB recognized electromagnetic sensitivities and proposed to address this issue in further 

rulemaking:  

 

The Architectural and Transportation Barriers Compliance Board (Access Board) is 
issuing final accessibility guidelines to serve as the basis for standards to be adopted by 
the Department of Justice for new construction and alterations of recreation facilities 
covered by the Americans with Disabilities Act (ADA). (36 CFR Part 1191, Summary, p. 

56352) 
                                                           
186  Historical information from European Parliament website at: 
http://www.europarl.europa.eu/aboutparliament/en/0005bfbc6b/Number-of-Members-per-Member-State.html  



  

…The Board recognizes that multiple chemical sensitivities and electromagnetic 
sensitivities may be considered disabilities under the ADA if they so severely impair the 
neurological, respiratory or other functions of an individual that it substantially limits 
one or more of the individual’s major life activities. The Board plans to closely examine 
the needs of this population, and undertake activities that address accessibility issues for 
these individuals. The Board plans to develop technical assistance materials on best 
practices for accommodating individuals with multiple chemical sensitivities and 
electromagnetic sensitivities. (36 CFR Part 1191,General Issues, p. 56353) 

 

 Complainant’s witness, Dr. William Rea, Director of the Environmental Health Center in 

Dallas, Texas, and President of the American Environmental Health Foundation, who has written 

five medical textbooks on hypersensitivities and conducted a published study to evaluate 

electromagnetic field sensitivity,  testified about his treatment of individuals with EHS 

symptoms.  Dr. Rea testified that there are plausible scientific explanations and many peer-

reviewed studies that support a causal link between EHS and exposure to electromagnetic 

radiation; and that the body runs and communicates with electromagnetic waves which most 

doctors are aware through EEG, brain waves, EMG muscle and nerve conduction, and EKG 

cardiac waves.  He has treated many who reported that they began experiencing EHS symptoms, 

including fibromyalgia, confusion, short term memory loss and severe fatigue, before they were 

aware that a smart meter had been installed on their home.187   Dr. Rea also testified that in his 

opinion exposure to the emissions from smart meters over time could contribute to the 

development of EHS and other adverse health effects, particularly for children, the elderly and 

others with immune irregularities such low T-cells and low gamma-globulins.188   

  

 Dr. Richard Conrad, PhD, who has suffered from EHS himself for fifteen years, testified 

there are “innumerable possible mechanisms” for EHS.189  He also testified about a survey he 

conducted of individuals who reported having experienced EHS symptoms related to smart meter 

exposure and attached a copy as Exhibit D to his testimony for this case.190  Most of the people 

responding to the survey claimed to be in good health prior to installation of smart meters and 

forty-two percent (42%) of the respondents had experienced EHS symptoms after their smart 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Rea p. 6, lines 17-21 and p. 7, lines 3-13  
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Rea, p. 8, lines 11-17 
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meters were installed but before they knew it had been installed...191  He testified that the most 

common symptoms found in his survey were neurological changes and/or inflammation and 

includes heart palpations or arrhythmia, burning skin, tinnitus/microwave hearing, unusual 

headaches and insomnia.192 Many of the physical symptoms suffered by the individuals that 

took Dr. Rea’s survey are in agreement with the major symptoms supported by evidence and 

testimony given by Complainants’ witnesses, Dr. Carpenter and Dr. Rea, i.e. tinnitus, headaches, 

insomnia, mental dullness, fatigue, and a general feeling of ill health.193 

 

Dr. Carpenter referenced  and briefly summarized 15 positive, peer reviewed, published 

studies finding adverse EHS effects including sleep disturbances, increased incidents of 

headaches, cognitive impairment, decreased reaction time; concentration problems; altered 

working memory;  dizziness; increased incidence of  tinnitus; thyroid & liver dysfunction; and  

skin and joint problems.194  He provided a summary of the study by Landgrebe et al (2008) as 

follows: 

 

Studies 89 EHS subjects and 107 age and gender matched controls.  Found that 

discrimination ability was significantly reduced in EHS subjects, while intra-cortical 

facilitation was decreased in younger, but increased in older EHS subjects. They 

conclude that there are significant cognitive and neurological alterations pointing to 

higher genuine individual vulnerability in EHS subjects.195 

 

Landgrebe et al (2008) further stated: 

 

As pointed out, in our study only electromagnetic hypersensitive patients showed 
changes in ICF, which argues in favor of a possible genuine neurobiological vulnerability 
of electromagnetic hypersensitive patients for EMF. (Landgrebe et al., 2008, p. 1790) 

 

 While there is obviously only a portion of our population that consciously realizes and manifests 

EHS symptoms now (the canaries), we are all being exposed and are all susceptible to becoming 

EHS. 

                                                           
191 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Conrad  p. 11, lines 22-24; p. 12, line 1 and 
lines 13-14 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Carpenter, p. 14, lines 10-39; p. 15-16; and  
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Carpenter, p. 15, lines 19-27 



 

F. Other supporting comprehensive reviews and the Bioinitiative Report. 

 

There have been many more recent comprehensive reviews of evidence, besides the 

controversial and biased reviews offered by CMP, by scientists who specialize in researching the 

biological effects of exposure to RFR which are in addition to the previously mentioned reviews 

of specific biological effects authored by Complainant’s expert witnesses.  A few of these that 

managed to avoid being excluded from the evidence in this case and so are available for review 

are also peer-viewed and published,  i.e. Frey, 1993; Hennies et al, 2000; Blackman, 2009;  

Levitt et al, 2010; ICEMS Monograph, 2010; Bioinitiative 2012;  and  Kesari et al, 2013.   

 

At numerous times throughout their testimony, including the testimony below, CMP’s 

consultants referred to using the toxicology model of dose-response to extrapolate the possible 

outcomes of exposure to RFR from smart meters: 

 

In addition, the degree to which exposures from mobile phones and the 
biological studies of those exposures can be extrapolated to predict effects from 
exposures that are thousands of times lower from devices such as Smart Meters is 
unknown. Based on a dose-response relationship, if a risk were to be confirmed for 
mobile phones, the risk for exposure to much lower intensities from other sources, such 
as Smart Meters, would be expected to be far lower or nonexistent.196 

 

Many scientists in the field of RFR research agree that the toxicology model does not 

work for RFR, which has been understood by many RFR specialist as early as 1993 and which is 

explained in this report published in the prestigious Journal of the Federation of American 

Societies for Experimental Biology (FASEB) authored by biophysicist and neuroscientist, Dr. 

Allan H. Frey:   

 

It is quite clear that the toxicology model used by investigators in earlier years was not 

the appropriate model on which to design experiments. It was assumed that 

electromagnetic fields are a foreign substance to living organisms, like lead or cyanide.  

With foreign substances in a toxicology model, the greater the dose, the greater the 

effect- a dose-response relationship.  Thus, experiments tended to be designed with high 

doses and little regard for other parameters such as modulation and frequency.  This is 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Joint Testimony of Dr. Bailey and  Dr. Shkolnikov of 9-19-
12, p. 17, lines 6-11 
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one reason why those earlier studies yielded so little useful information.  As noted in the 

introduction, electromagnetic fields are not a foreign substance. Living organisms are 

electrochemical systems that use emfs in everything from protein folding through cellular 

communication to nervous system function. A more appropriate model of how living 

organisms can be expected to respond to em fields would be to compare them to a radio 

receiver (Frey, 1993, p. 281) 

 

Although another review by Hennies et al (2000) sponsored by T-Mobile 

Telecommunications was published thirteen years ago, it is still relevant in that the overall 

conclusions regarding certain adverse biological effects found then, are very similar to effects 

and conclusions reached by Complainant’s witnesses in the current case.  For instance:  

 

Almost all the studies, in which the total cancer risk without any differentiation according 
to tumor form were examined, showed a risk factor of RR>1. Half of the studies resulted 
in statistically significant risk factors with a maximum value of 2.1, which corresponds to 
a doubling of the statistical risk to develop cancer from exposure to high frequency 
electromagnetic fields. A similar picture was found in relation to tumors of the nervous 
system, especially brain tumors. Here, the maximum value for relative risk found was 
3.4. Eleven of the total of 15 studies yielded a positive result, more than half of which 
were statistically significant. (Hennies et al , 2000,  p. 30) 
 
Given the results of the present epidemiological studies, it can be concluded that 
electromagnetic fields with frequencies in the mobile telecommunications range do play a 
role in the development of cancer... increase of cancer risk cannot be excluded even at 
power flux densities as low as 0.1 W/m2…  The results of the studies for all stages of 
cancer development from the damage of the genetic material via the uninhibited 
proliferation of cells and debilitation of the immune system (see below) up to the 
manifestation of the illness prove effects at power flux densities of less than 1 W/m2. For 
some stages of cancer development, intensities of 0.1 W/m2 or even less may suffice to 
trigger effects. (Hennies et al , 2000, p. 33 -34)

 197   
 

All four studies of fertility problems in relation to the exposure of men to microwaves 
indicate increased risk. In two studies statistically significant risk factors of up to 2.7 
were found. With regards to irregular courses of pregnancies and malformations in 
children of mothers which had been exposed to high frequency fields, there are a large 
number of studies with positive results, of which only two fit into the frequency range 
relevant to our report. Both of these studies found statistically significant positive results 
with risk factors of up to 2.36. (Hennies et al , 2000, p. 31) 

 
Experiments on animals prove harmful effects on the immune system from circa 1 W/m2; 
at power flux densities of 0.2 W/m2 higher secretions of stress hormones in humans have 
been demonstrated. ((Hennies et al , 2000, p.34) 

 

                                                           
197

 Note: 0.1 W/m2 =  .01 mW/cm2 and 1 W/m2 =  0.1 mW/cm2
 



Effects of high frequency electromagnetic fields on the central nervous system are proven 
for intensities well below the current guidelines. Measurable physiological changes have 
been demonstrated for intensities from 0.5 W/m2. Impairments of cognitive functions are 
proven for animals from 2 W/m2. (Hennies et al, 2000, p. 35) 

 

Hennies et al concluded that studies conclusively prove nonthermal effects and also provided 

health protection exposure limit recommendations of .01W/m2 (0.000, 001 mW/cm2) for places 

where humans are present for more than 4 hours and .05 W/m2 (0.000, 005 mW/cm2) for mobile 

phone users: 

 
In humans, harmful organic effects of high frequency electromagnetic fields as used by 
mobile telecommunications have been demonstrated for power flux densities from 
0.2W/m2 (see Chapter 7). Already at values of 0.1 W/m2 such effects cannot be excluded. 
If a security factor of 10 is applied to this value, as it is applied by ICNIRP and appears 
appropriate given the current knowledge, the precautionary limit should be 0.01W/m2. 
This should be rigorously adhered to by all base stations near sensitive places such as 
residential areas, schools, nurseries, playgrounds, hospitals and all other places at which 
humans are present for longer than 4 hours. We recommend the precautionary limit of 
0.01 W/m2 independent of the carrier frequency. The rough dependency on frequency 
with higher limits outside of the resonance range, as it is applied in the concept of SAR, 
is not justifiable given the results of the scientific studies which conclusively prove non-
thermal effects of high frequency fields. Also, the current allowed higher exposures for 
parts of the body, as long as they refer to the head or thorax are not justifiable. 
Exposures of Mobile Phone Users 

Given the state of technology now and in the foreseeable future, it is currently technically 
impossible to apply the recommended maximum value for mobile base stations also to 
the use of mobile phones. However, a lowering of the guidelines to a maximum of 0.5 
W/m2 should urgently be considered. A particular problem in this exposure group is 
posed by children and adolescents, not only because their organism is still developing and 
therefore particularly susceptible, but also because many adolescents have come to be the 
most regular users of mobile phones. (Hennies et al, 2000, p. 37) 
 

Blackman (2009), who authored Evidence from ELF and RF studies supporting more 

inclusive risk identification and assessment, wrote: 

 

Modulation signals are one important component in the delivery of EMF signals to which 
cells, tissues, organs and individuals can respond biologically. At the most basic level, 
modulation can be considered a pattern of pulses or repeating signals which have specific 
meaning in defining that signal apart from all others. Modulated signals have a specific 
‘beat’ defined by how the signal varies periodically or periodically over time. Pulsed 

signals occur in an on–off pattern, which can be either smooth and rhythmic, or sharply 
pulsed in quick bursts… Modulation signals may interfere with normal, non-linear 
biological functions. More recent studies of modulated RF signals report changes in 
human cognition, reaction time, brainwave activity, sleep disruption and immune 
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function. These studies have tested the RF and ELF-modulated RF signals from emerging 
wireless technologies (cell phones) that rely on pulse-modulated RF to transmit signals. 
(Blackman, 2009, p. 206) There is substantial scientific evidence that some modulated 
fields (pulsed or repeated signals) are bioactive, which increases the likelihood that they 
could have health impacts with chronic exposure even at very low exposure levels. 
(Blackman, 2009, p. 212) [emphasis added] 
 
If we are to take most current national and international exposure standards as completely 
protective of thermal injury for acute exposure only (6 min time period) then the recent 
evidence from epidemiological studies associating increases in brain and head cancers 
with increased cell phone use per day and per year over 8–12 years, raises concerns about 
the possible health consequences on NTE [nonthermal effects] first acknowledged in the 
NCRP 1986 report [National Council for Radiation Protection and Measurements, 
Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields, 
National Council for Radiation Protection and Measurements, 1986, 400 pp.] (Blackman, 

2009 p.1) 

 

The Levitt et al, 2010 review included Table (1)  listing studies of non-thermal levels of 

RFR exposure that found biological effects at low intensities (power density of .001 mW/cm2,  or 

SAR of .001 W/kg).  Some of the effects and intensities reported were: DNA damage in human 

cells at SAR of .0024-.024 W/kg (Phillips et al., 1998); increase in the permeability of the 

blood–brain barrier in mice at SAR 0.0004–0.008 W/kg (Persson et al., 1997); Reduced memory 

functions in rat at SAR of .0006 (Nittby et al, 2008); changes in DNA repair mechanisms at a 

SAR of 0.0037 W/kg (Belyaev et al., 2009); decrease in reproductive function in mice at power 

densities of 0.000168–0.001053 mW/cm2 (Magras and Xenos, 1997). Out of the 56 papers listed 

in Table 1, thirty-seven provided the SAR exposure with the average SAR occurring at .022 

W/kg, a finding below the current standard. (Levitt et al, 2010, p. 374, Section 7).  Levitt at al, 

affirmed the evidence that adverse biological effects from non-thermal levels of RFR can be 

cumulative and can pass from one generation to another. They cited Magras and Xenos (1997) 

where it was demontrated that mice exposed to low-intensity RFR became less reproductive, 

then after five generations of exposure were not able to produce offspring. (Levitt et al, 2010, p. 

374, Section 8).  In addition, they also described the implications of the Persson et al (1997) 

study which: 

 

… reported an increase in the permeability of the blood-Brain barrier when energy 
deposited in the body exceeded 1.5 J/kg (joule per kilogram) — a measurement of the 
total amount of energy deposited. This suggests that a short-term, high-intensity exposure 
can produce the same effect as a long-term, low-intensity exposure, and is another 
indication that RFR effects can accumulate over time. In addition, there is some 
indication that test animals become more sensitive to radiation after long-term exposure 



as seen in two of the critical experiments that contributed to the present SAR standards, 
called the ‘‘behavior–disruption” experiments’’ carried out in the 1980s. (Levitt et al, 

2010, p. 379, Section 8) 

 

Levitt et al also expressed the opinion similar to that expressed by several of Complaint’s 

witnesses: 

 

 U.S. FCC have not taken many pertinent recent studies into consideration because, they 
argue, the results of many of those studies have not been replicated and thus are not 
valid for standards setting. That is a specious argument. It implies that someone tried to 
replicate certain works but failed to do so, indicating the studies in question are 
unreliable. However, in most cases, no one has tried to exactly replicate the works at all. 
It must be pointed out that the 4 W/kg SAR threshold based on the de Lorge studies have 
also not been replicated independently. (Levitt et al, 2010, p. 389, Section 13) 

 

Kesari et al (2013) reviewed the evidence for non-thermal RFR exposures on the brain 

and associated biological systems, they concluded: 

 
This review concludes that the regular and long term use of microwave devices (mobile 
phone, microwave oven) at domestic level can have negative impact upon biological 
system especially on brain. It also suggests that increased reactive oxygen species (ROS) 
play an important role by enhancing the effect of microwave radiations which may cause 
neurodegenerative diseases. (Kesari et al, 2013, p. 1) 

 

The Bioinitiative report  is a 1479-page comprehensive review of the research literature 

on the biological effects of electromagnetic fields and considers the “content and implications of 

about 1800 new studies” since the last Bioinitiative Report was published in 2007. (Bioinitiative
 
, 

2012, Section I, p. 3) The 2012 Report contains 16 chapters that address key categories of 

biological effects. Emphasized is the importance of weighing the magnitude of potential harm 

against the evidence of potential harm, to determine when protective action should be triggered. 

(Bioinitiative
 
, 2012, Section 23: Table 1, p. 8) The goal of the Bioinitiative Report is to present 

“a solid scientific and public health policy assessment that is evidence-based.”  The report was 

prepared “independent of governments, existing bodies and industry professional societies that 

have clung to old standards.” (Bioinitiative
 
, 2012, Section i: Preface, p.2)  

 

Two of Complainant’s witnesses, Dr. Hardell and Dr. Carpenter, authored sections of the 

Bioinitiative (2012) review and all of the witnesses in this case cited this report in their 
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testimony.198  In Dr. Hardell’s testimony, he states that CMP’s evidence consultant’s criticisms 

of the Bioinitiative 2012 Report “has no scientific credibility and is unfounded.”199   

 

Also in his testimony, Dr. Hardell stresses that the different chapters of the Bioinitiative 

review are written by world leading experts in the relevant scientific areas and describes the 

report by providing a quote from the preface of the report: 

 

Today, the BioInitiative 2012 Report updates five years of 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. The BioInitiative 2012 Report has been prepared by 29 authors 
from ten countries, ten holding medical degrees (MDs), 21 PhDs, and three MsC, MA or 
MPHs. Among the authors are three former presidents of the Bioelectromagnetics Society 
[BEMS], and five full members of BEMS. One distinguished author is the Chair of the 
Russian National Committee on Non-Ionizing Radiation. Another is a Senior Advisor to 
the European Environmental Agency. As in 2007, each author is responsible for their 
own chapter.200 

 

 The data regarding sixty-seven of the peer-reviewed, published studies reporting adverse 

biological effects at low intensity, non-thermal levels from RFR are listed and described on the 

first of two colored charts presented in the Bioinitiative report.  Exhibit B to this brief is a 

graphic chart, entitled Biological Effects Chart, that was created with the data contained in the 

first colored chart from the Bioinitiative report.   The references for the sixty seven studies in the 

first Bioinitiative color chart, and thus for Exhibit B, are included in the reference list that 

immediately follows the color charts in the full Bioinitiative Report.201   The purpose of Exhibit 

B, is to show the radiofrequency (RF) exposure levels at which biological effects were found in 

the sixty seven studies from the first color chart of the BioInitiative Report, and then to compare 

those exposure levels to the following: 

 

(1) current FCC Maximum Permitted Exposure (MPE) limits that govern Smart Meters  
in the United States 
 
(2) calculated RF exposure levels produced by a single Smart Meter at various distances 
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This comparison identifies what biological effect arises from exposure to RFR power density 

levels like those produced by smart meters and indicates the following regarding these 

exposures: 

 
(1) The current FCC Maximum Permitted Exposure (MPE) limits are so high that they 
provide no protection for the public from the biological effects found in any of the 67 
studies. 

 
(2) New biologically based RFR exposure limits proposed in the Bioinitiative 2012 
Report are 1 million times lower than current FCC limits and would protect against the 
biological effects found in nearly all of the 67 studies.  
 
(3) A single smart meter on a home can produce RFR exposure levels that caused the 
biological effects found in either most or many of the 67 studies, depending on the 
distance from the smart meter. 
 
(4) A single Smart Meter on a nearest neighbor’s home can produce RFR exposure levels 
that caused the biological effects found in many of the 67 studies. A given home may 
have one to eight nearest neighbors, each with a smart meter, multiplying the total 
exposure in the given home. 
 

 
An explanation of each feature of the Exhibit B chart is given in Exhibit C to this brief. The 

indications, stated above and demonstrated on the Exhibit B chart, are important considerations 

and should be included in PUC final assessment of this case. 

V.  CONCLUSION 

 

All of Complainant’s thirteen witnesses along with the large body of evidence referenced 

by them have concluded there are numerous studies which have identified many adverse 

biological effects resulting from low-level, non-thermal RFR exposures. Dr. Hardell testified 

“There are by now a vast majority of scientific studies published in peer-reviewed scientific 

journals showing non-thermal effects” and that “The body of evidence shows risk of impaired 

health from RF-EMF exposure and 2.4 GHz is included in the IARC evaluation 30 kHz – 300 

kHz.” 202  Dr. Carpenter testified that “evidence from the cell phones studies demonstrates 

convincingly that wireless smart meters pose a substantial risk to human health.”203  Dr. 
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Leszczynski testified that the IARC classification supports a conclusion that “non-thermal 

biological effects are induced by the RF-EMF that might, in due time, lead to health risks.” 204 

When asked his opinion in a data request, as to whether CMP’s smart meters, if considered 

separately from other RF EMF sources, would present a health risk, Dr. Kumar answered that 

even if considered separately, they would present a health risk.205 CMP’s evidence consultant 

agreed there is evidence of adverse non-thermal effects and some well designed studies finding 

adverse effects.206 CMP’s evidence also consultant agreed that RFR exposures can have 

cumulative biological effects on the body which indicates that every single exposure can add to 

any adverse biological effects and may accumulate into greater harm over time.207 

 

Many of Complainant’s expert witnesses testified that a careful scientist could not 

reliably conclude that there are no risks of adverse health effects from exposure to non-thermal 

levels of RFR in the 1-3 GHz range. 208 Dr. Leszczynski stated that “at this time any statements 

suggesting conclusively that there “is no health risk” are premature and not reliably supported by 

the available science” 209   

 

Dr. De-Kun Li testified it is now known that electromagnetic fields can interfere with the 

human body through multiple mechanisms.210  Dr. Phillips, Dr. Hardell, and Dr. Conrad also 

agreed with the other expert witnesses in this proceeding that there are plausible mechanisms for 

the observed biological effects which could have cumulative effects over time.211   CMP’s 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Leszczynski, p. 10, lines 1-8 
205

 vide Maine PUC Docket No. 2011-00262, Garish Kumar, Ph.D., response to DR  EXAM 013-001 
206 vide Maine PUC Docket No. 2011-00262, Transcript of Technical Meeting of 11-8-12, page 53, lines 1-25 
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 vide Maine PUC Docket No. 2011-00262,Transcript of Technical Meeting of 5-23-13, p.38, lines 13-18;  12-5-

12, page 74, lines 3-9; page75, line 25, and page 76, lines 1-13  
208

 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of  Dr. Phillips, Dr. Hardell, Dr. Carpenter, Lloyd 
Morgan responses to Complainant questions “Q. Do you agree with the testimony of CMP’s experts that “a careful 
scientist cannot conclude that studies and report have identified a true, non-thermal effect.”?”, “Q In your opinion, 
could a careful scientist familiar with the body of evidence on the subject conclude that there are no risks of non-
thermal health effects from exposure to RF in the 1-3 GHz range?”   “Q In your opinion, could a careful scientist 
familiar with the body of knowledge on the subject reliably conclude that there are no risks of adverse health effects 
from exposure to RF in the 1-3 GHz range?” Pre-filed Testimony of Dr. Leszczynski, p. 16, lines 16-23; Dr. Kumar, 
p. 4, lines 15-20  
209

 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of  Dr. Leszczynski, p. 10, lines 7-8 and p. 17 
lines 5-7 
210

 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Dr. Di-Kun Li, p. 5, lines 19-21 
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 vide Maine PUC Docket No. 2011-00262, Pre-filed Testimony of Jerry Phillips, p. 3, lines 21-22; p. 4, 1-27;  p. 5 
lines 13-23; Dr. Conrad, p. 2, 21-23 and Exh. C, p. 1, line 5-7; Commission Hearing of 10-30-13, p. 19, lines 1-14 
and p. 22,  lines 5-19;   



evidence consultant also agreed that there are some plausible hypotheses of mechanisms for low 

level biological effects.212   

 

Dr. Li’s response to a data request asking him if there is a safe threshold level for non-

thermal RF EMF exposures, was that anyone who claims that they know a safe threshold level 

for these exposures is “likely either ignorant or misleading.”213 Dr. Leszczynski’s answer to this 

same question was “it is possible that a safe level exists,” but “current knowledge does not 

provide enough information to say what this level might be.”214  Dr. Carpenter and Dr. Conrad’s 

response to this question was that more research is needed before a “properly and definitively” 

obtained level can be determined.  At the Commission Hearing, the Commissioner pointed out, it 

is the opinion of Dr. Baan, chair of the World Health Organization’s IARC committee, that there 

is no threshold for non-thermal RFR effects and Dr. Hardell agreed that this was also his point of 

view.215 

 

 Dr. Leszczynski also testified to his opinion in reference to the emissions from the smart 

meters in the current case: 

 

When potentially dangerous effects have been identified as deriving from a phenomenon, 
product, or process, and the scientific evidence does not allow the risk to be determined 
with sufficient certainty, there is good cause to take action to prevent or avoid the risk.216 

 

Regarding the use of RF smart meters, Dr. Hardell stated during the Commission Hearing 

that he believes:  

 

…there should be a moratorium on the building of smart meters, and we should actually 

not use that technology because there are other -- other types of technologies to -- to use 

for meter reading.  And of course, if they are looking into public health, this is a 

development in the wrong direction. So for public health reasons, these techniques should 

be actually banned and not used at all.217 
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Dr. Li pointed out that every resident, including infants, pregnant women and fetus, will 

be involuntarily exposed to emissions from nearby smart metering equipment and since they are 

mandated by state and based on the principle of risk assessment, require more stringent safety 

requirements.218  

 

In light of CMP’s failure a) to convincingly establish any consistency or reliability for the 

method of review for their assessment of the evidence; b) to adequately disprove the existence of 

cumulative, adverse biological effects from exposure to nonthermal level RFR; to refute 

Complainant’s evidence;  or c)  to present safe or reliable RFR exposure measurements from the 

system; it can only be concluded that ultimately they have failed to establish that the smart 

meters along with the other AMI equipment using RF technology, are safe.   In contrast, the 

evidence and testimony presented by Complainants and Intervenors supports the findings of 

serious, cumulative, adverse biological effects from exposures to CMP’s RF AMI system that 

should be completely avoided by a total recall of the system.  

VI. EXHIBITS 

Exhibit A - Chart of CMP sample smart meter group, “frequently transmitting” meters 

(attachment) 

Exhibit B - Biological Effects Chart (attachment) 

Exhibit C - Explanation of features of the Biological Effects Chart (attachment) 

Exhibit D - List of references for Brief (attachment) 

 
 

Dated at Falmouth, Maine this thirteenth day of December, 2013. 
 
 
Submitted by:  
Dianne Wilkins 
9 Lakeside Drive 
Falmouth, ME 04105 
207-797-3716 
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The 17 “frequently communicating” meters out of the 1,100 
meters polled which transmitted between 2,006 to 169,932 
data packets per day as taken from Attachment 1 of CMP 

Response to DR DW-01-088 

 

Node # for meter 

Total # of 
packets for the 
13 day period 

for meter 

Average # of 
packets 

transmitted per 
day for meter 

1 0x0201 29,415 2,263 

2 0x0302 32,986 2,537 

3 0x0682 33,553 2,581 

4 0x097F 28,598 2,200 

5 0x0A69 69,820 5,372 

6 0x0A82 50,183 3,680 

7 0x0887 51,063 3928 

8 0x0C02 51,883 3,991 

9 0x0C9C 177,542 13,657 

10 0x0D89 38,137 2,934 

11 0x0DD2 89,119 6,855 

12 0x0FOE 37,532 2,887 

13 0x0FF8 597,986 45,999 

14 0x100E 62,493 4,807 

15 0x1OE9 40,880 3,145 

16 0x1109 30,508 2,347 

17 0x113A 41,886 3222 

 TOTAL 

Transmissions 

for all 17 

meters over  13 

day period 

1,463,580  
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  Divide the total 

of 1,463,530 by 

# of Meters (17) 

equals the 

average # of 

transmissions 

per meter for 

one of the 17 

frequently 

transmitting 

meters during 

the 13 days 

86,093  
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Explanation of Each Feature of the Biological Effects Chart (Exhibit B) 
 
The Horizontal Axis of the Biological Effects Chart.  

The studies are presented in order of increasing RF power density along the horizontal axis of the 
Biological Effects Chart. That order facilitates comparing effects observed at similar RF power 
densities. Each position along the horizontal axis of the Biological Effects Chart represents one study 
whose principal author and date of publication are written under that axis. 
 
The Vertical Axis of the Biological Effects Chart.  

The vertical axis represents the RF power densities at which each study was conducted. These power 
densities cover a wide range of values, so a logarithmic vertical axis was used.1 This approach permitted 
displaying 11 orders of magnitude on the Biological Effects Chart.2  The units of measure selected for 
the vertical axis are milliwatts per square meter (mW/m2).3 When examining the vertical axis of the 
attached Biological Effects Chart, each number on that axis may be taken to mean both the power 
density (in mW/m2) of the oncoming wave of RF radiation and the total RF power (in mW) received by 
an adult human when standing with the front, or the back, facing the direction from which the radiation 
is coming.4 
 
The Round Red Dots on the Biological Effects Chart.  

Each round red dot • on the attached Biological Effects Chart indicates the RF power density at which 
the study named on the horizontal axis, directly below the dot, was conducted. Some studies were 
conducted over a range of power densities. In such cases, the average value of the high and low ends of 
the range determines the location of the dot on the vertical axis. The range of power densities applicable 
is shown as a black vertical line through the dot. The top of the vertical line marks the high end of the 
range, and the bottom of the vertical line marks the low end of the range. On those vertical lines, the 
dots appear higher than the middle. That effect results from the logarithmic vertical axis, even though 
the dots are located at the true average value of the high and low ends of the range. 
 
The Alphabetic Codes above the Dots on the Biological Effects Chart. 

A one- or two-letter code appears just above each of the dots on the Biological Effects Chart. Each code, 
such as “CB”, identifies the category into which the biological effects found by a given study fall. Those 
one- and two-letter codes are translated in the table on the Biological Effects Chart, first into the one or 
two words represented by the letters of the codes, and then into a fuller description of the category, as 
reported in the RF Color Charts of the BioInitiative 2012 Report. For example, the code “CB” stands for 

                                                           
1 Logarithmic is the mathematical raising of a base number, i.e. the power to which a base must be raised to equal a given 
number. For example, the logarithm of 8 to the base 2 is 3, since 23 = 8; see definition at Encarta English Dictionary 
2 Each order of magnitude is a factor of 10. 
3 1 milliwatt (mW) is one-thousandth of a watt (W). 
4 The surface area of a man is about 1.9 square meters (m2); and the surface area of a woman is about 1.6 square meters (m2), 
both according to Wikipedia ( http://en.wikipedia.org/wiki/Body_surface_area ). 
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the words “Cancer, Brain” and represents a category that contains “Brain tumors and blood-brain 
barrier”.5 
 

 

The Blue Line at the Top of Biological Effect Chart. 

 The top edge of the blue line is the FCC MPE limit6 (10,000 mW/m2  or 1mW/cm2) that applies to the 
time-averaged RF power density over a period of 30 minutes applicable to 2400 MHz  
 

The Thick Horizontal Yellow Line on the Biological Effects Chart. 

 The thick horizontal yellow line, which appears about one-third from the bottom of the Biological 
Effects Chart, shows the new RF exposure limits proposed in the BioInitiative 2012 Report for chronic 
exposure to pulsed radiation. Pulsed radiation is the type of radiation that Smart Meters and Smart 
Appliances emit. The top of this line is located at 0.006 milliwatts per square meter (mW/m2). The 
bottom of this line is located at 0.003 milliwatts per square meter (mW/m2).7  

                                                           
5 The reference to blood-brain barrier refers to the weakening of the barrier that the body erects between the blood and the 
brain to prevent harmful entities circulating in the blood from entering the brain. 
6 Questions and Answers about Biological Effects and Potential Hazards of Radiofrequency Electromagnetic Fields, OET 
(Office of 
Engineering and Technology) Bulletin 56, Fourth Edition, Federal Communications Commission, August 1999. See Table 
1(B), 
Limits for General Population/Uncontrolled Exposure, page 15. 
7
Bioinitiative Report, Section 1, Summary for the Public and Conclusions, 2012 Supplement : pages 25-26.  
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