ICES
International Committee on Electromagnetic Safety
Approved Minutes
TC95 Main Committee Meeting
IEEE Operations Center
Piscataway, NJ
August 30, 2006
9:00 AM – Noon

1. Call to Order:
The meeting was called to order at 0912 h following which were introductions of
those present. (See Attachment 1 for list of attendees.)
2. Approval of Agenda:
Following a motion be Adair that was seconded by Varanelli, the agenda was
approved without modification. (See Attachment 2 for agenda.)
3. Approval of December 11, 2005 Minutes:
Following a motion by Varanelli that was seconded by Bodemann, the minutes of the
11 December 2005 meeting were approved without modification.
4. Executive Secretary’s Report:
Adair noted that Petersen will be awarded the ANSI Finegan Standards Medal at a
formal awards ceremony in Washington DC in October. She noted that he was
nominated by the Secretariat of ANSI ASC Z136 (laser safety) – the Laser Institute of
America – for his work as chairman of the Z136 committee, and was endorsed by
Judy Gorman, Managing Director of the IEEE Standards Department.
5. IEEE Standards Activities Report:
Bill Ash (IEEE Staff Engineer/ICES Liaison) gave a presentation on the status of the
IEEE myProject/myBallotTM – a web-based process for managing an individual’s
standards projects. (See Attachment 3 for slides.) The presentation included step-bystep procedures including getting started by joining a ballot group, voting on a
standard, and submitting comments.
6. Chairman’s Report:
Petersen provided an update on TC95 activities. (See Attachment 4 for slides.) He
noted that C95.1-2005 was approved: 3 October 2005, appealed in November 2005,
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the appeal was heard during the March 2006 Standards Association Standards Board
meeting series, the appeal decision denying the appeal was handed down on 27 April
2006, and the standard was published 19 April 2006. He also reported that C95.7 (RF
safety programs) was approved 22 September 2005 and published 22 March 2006.
The only TC95 PAR is PC95.3.1 (measurements, 0-100 KHz) but next year a number
of actions will have to be taken since C95.3, C95.4 and C95.6 will each be 5 years old
in December 2007 and will have to be revised, reaffirmed or withdrawn at that time.
Petersen noted that the new ICES Policies and Procedures were submitted to
AudCom but have not yet been approved. He briefly discussed the invitation to ICES
to participate in the International Cooperation Session of the ICNIRP General
Session, held in Chicago in May. ICES was represented by Art Thansandote, Health
Canada, SC4 Co-chair. Comments on the meeting are included in Attachment 4.
Petersen showed a slide of the new structure of ICES (see Attachment 5) noting that
there are several vacancies in the leadership positions of TC34 and TC95. The
AdCom will try to identify individuals to fill these positions. He also reported that he
will be stepping down as the ICES Chairman at the end of the year but agreed to take
on his former role as Executive Secretary—Adair will become “Chairman Emeritus”
and will remain on the AdCom. Ralf Bodemann agreed to serve as ICES Chairman
beginning in January. In closing, Petersen mentioned that the IEC TC 106 Plenary
Meeting and meetings of some TC106 working groups will take place at the Motorola
facility in Plantation FL, 31 October – 2 November 2006.
7. Vice Chairman’s Report:
Bodemann reported that he attended the WHO EMF Project International Advisory
Committee meeting in Geneva in June. (See Attachment 6 for slides.) He noted that
Repacholi has retired—Emilie van Deventer is his successor. The Environmental
Health Criteria (EHC) document on static fields was published in April, the EHC
document on ELF fields should be published before year’s end, and an EHC
document on RF is expected in 2008. He also mentioned that the ICNIRP review on
risk assessment and the IARC results should be available next year. Bodemann also
reviewed the status of WHO publications (see Attachment 6) and key issues in the
WHO “policy framework” (Framework to Guide Public Health Policy in Areas of
Scientific Uncertainty). He also discussed issues and criticism of the “cohort study of
mobile phone users.” One criticism is that the number of users that will be included
in the study (250,000) is still too few to reliably detect the expected out come, i.e.,
high cost for low outcome). He noted that the current trend seems to be focusing on
social issues, e.g., risk perception, risk communication. He closed with the following
two quotes: “Be realistic about the EMF issue and consider the economical impact of
precautionary measures” (Vecchia – ICNIRP chairman); and “Be realistic and put this
problem into perspective! Base your decisions on solid science!” (Repacholi).
8. Treasurer’s Report:
Varanelli reported that ICES funds managed by IEEE have been transferred to an
ICES “merchant account with credit card processing privileges.” (See Attachment 7
for slides.) The balance, as of 25 July 2006, is $ 23,320 but billing for the Cancun
meeting and other charges have not yet hit. The travel and lodging expenses incurred
by Art Thansandote when he represented ICES at the ICNIRP “Cooperation Session”
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in May was $1565. A major expense, of the order of $5000, will be incurred at the
completion of the new ICES website. The website is being developed by a contractor
at Brooks City Base who played a role in developing the ANSI ASC Z136 website.
Varanelli said he hopes to have a test model ready in September or October.
Varanelli also reported that ICES now owns its own LCD projector—which should
reduce costs at meetings held in hotels.
9. Membership Chairman’s Report:
Johnston reported that ICES TC95 now has 116 members, 10 of whom are women,
and 53 members representing 25 countries outside the US. (See Attachment 8 for
slides.) She pointed out that the goals of the membership committee are to recruit
more members worldwide, particularly from Russia and South America, and recruit
more qualified female members. She also reviewed how one goes about joining ICES
and it’s working groups, and reviewed the leadership of the TC34 and TC95-95
subcommittees and the members of the ICES AdCom. Johnston then welcomed the
following new members of TC95: LCDR James R. Cassata, USN, Bureau of
Medicine and Surgery; Malcolm Packer, Harris Corporation; Paul Testagrossa,
Lucent Technologies; and Dr. John Ziriax, Naval health Research Center. The
attendees welcomed each of the new members.
10.

International Liaison Chairman’s Report:
Murphy presented a review of recent EMF meetings worldwide. (See Attachment 9
for slides.) He focused on the BEMS February Workshop and the BEMS Annual
Meeting in Cancun. He noted that the high point of the Cancun meeting was the
D’Arsonval Award presentation to C-K Chou—the low point was Blank, Kundi and
Sage’s attacks on ICES, ICNIRP, WHO, BEMS and others during a session on the
precautionary principle. Murphy also discussed adjacent meetings and upcoming
meetings including BEMS 2007 (Japan); BEMS 2008 (San Diego). He noted that RF
applications in medicine seems to be a topic area that is gaining interest, perhaps
sparked by a merger with Electromed. He also noted that the International
Conference of the IEEE Engineering in Medicine and Biology Society will be held in
New York City 31 August 31thru 3 Sept 2006 where he will be presenting a poster on
ICES. He then discussed the Directed Energy Professional Society that was founded
1999 to be the premier organization for fostering R&D of directed energy (DE)
technology for military and civil applications. He briefly noted a number of
upcoming DE meetings and seminars. (See Attachment 9 for details.) He concluded
by reviewing ICES liaisons with other organizations, e.g., Thansandote and
Bodemann (ICNIRP), Murphy and Bodemann (WHO), and introduced the next
speaker, Sheila Johnston, for an update on European RF conferences.
Johnston – Update on European RF Conferences
Johnston’s update included a number of conferences that have already taken place
plus a number of important upcoming conferences. (See Attachment 10 for slides.)
These included the following: COST 281(Epidemiology), London (January 2006);
BEMS Winter Workshop (Cells, modeling, effects of shock), Phoenix Arizona
(February 2006); ICNIRP (International Workshop on EMF Dosimetry and
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Biophysical Aspects Relevant to Setting Exposure Guidelines), Berlin (March
2006); COST 281 and FGF (Emerging Technologies, Potential Sensitive Groups and
Health), Graz Austria (April 2006). Johnston suggested that one of the speakers at
the COST 281 and FGF meeting, John Roman, would be a good candidate for ICES
membership. An important upcoming workshop “Proposed Mechanisms for the
Interaction of RF-Signals with Living Matter” will be held in Rostock, 11-13
September. This workshop will have two main parts: 1) Specific discussion on
proposed mechanisms of demodulation of modulated RF fields. 2) Summary and
conclusions of the last eight mechanisms workshops organized by FGF, MMF, and
COST 281. She noted that Ken Foster was present at almost all of these events and
he and Roland Glaser are preparing a summary. Additionally, a monograph with the
details of these workshops is currently being prepared by FGF. (See Attachment 10
for details of other upcoming meetings and a summary of details relating to the
following questions: what has been achieved, where are the remaining gaps, can
minimum standards be defined for future work, and are there findings that can impact
the development of standards and guidelines?
McQuade – The Interaction of THz Emissions with Biological Tissue
Jill McQuade, a research physiologist from the Air Force Research Laboratories
Human Effectiveness Directorate (HED), Brooks City Base, TX, presented an
overview of the potential applications of THz technology, current exposure standards
at THz, and THz bioeffects research, including modeling, and in vitro and in vivo
experiments. (See Attachment 11 for slides.) She said that applications include
imaging, communications, navigation and security. High power sources are being
developed and the bioeffects associated with exposure at THz frequencies need to be
understood. Specifically, bioeffects data pertaining to THZ are non-existent and
current human exposure standards are extrapolations from standards at other
frequencies/wavelengths. McQuade pointed out that it could take years to decades to
collect such data. She described “Terabridge,” a consortium of European researchers
that recently published an extensive report on the effects of low-powered THz
emissions on biological samples. The report included a description of the buildup of
a spectroscopic database, evaluation of in vitro effects, including lymphocytes,
leukocytes, epithelial cells, noting that few significant effects were found. She spent
the remainder of the time describing and discussing aspects of the HED approach,
which includes modeling and simulation, including heat transfer models, parameters
extrapolated from water and tissue response, measurement methods, and experiments
to establish injury thresholds, including wet chamois experiments. (See Attachment
11 for details.) McQuade concluded by pointing out that safety margins in the THz
region need to be understood—the HED research team has plans in place to answer
both basic and applied research questions to lead to an understanding of the effects of
THz emissions on biological tissue.
Varanelli – Mythbusters
Varanelli presented a stimulating talk that traced the history of the fears, myths, falsebeliefs and other social-philosophical issues relating to RF and similar issues where
false beliefs and “mystery” have replaced science. (See Attachment 12 for slides.)
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11.

Report on ICES and Fundraising:
Osepchuk briefly described the history of ICES pointing out how the committee
began as a national committee around 1960 with a membership of 6 and grew to an
international committee with well over 100 members, one-third of whom are from
outside the US. (See Attachment 13 for slides.) He pointed out that ICES safety
standards are soundly based on science and contain ample margins of safety,
precluding any need for consideration of the precautionary principle. The committee
is balanced and operates through an open consensus process, with detailed reports
and documentation, and with oversight of the IEEE Standards Association. He said
that the need for financial support has intensified, and support is needed for travel of
key people to meetings, and to support the website, printed documents, publicity
programs, etc. Sources of funds should include the military, government, industry,
and IEEE Societies. He noted that in the past, members of the SCC-28 ExCom met
with IEEE SA fund-raisers—now it is time for the new ICES AdCom to direct fundraising efforts. He pointed out that with new technologies, e.g., the increasing use of
the millimeter-wave and THz portions of the spectrum, the prospectus for ICES is
bright.

12.

Reports from the Subcommittees:
SC-1 (measurements and computation) – Bassen
Bassen discussed progress on the new draft recommended practice PCC95.3.1
“Recommended Practice for Measurement and Computation for the Assessment of
Human Exposure to Electric and Magnetic Fields, 0 – 100 kHz.” (See Attachment 14
for slides.) He noted that the subcommittee met several times to work on the draft,
including this week where action items were discussed and new action items
assigned. He noted that a portion of the time this week was spent in a joint meeting
with members of SC-3 (safety limits, 0 – 3 kHz) to try to resolve an SC-1 request for
interpretation regarding the appropriate metrics for exposure to complex, e.g.,
circularly polarized, pulsed, spatially non-uniform fields when assessing compliance
with the MPEs of C95.6-2002. He said the meeting was productive and there seems
to be a growing consensus between the two subcommittees on resolution of this issue.
SC-2 (warning signs, symbols, hazard communication and RF safety programs)
– Baron
Baron reported that C95.7-2005 (RF safety programs) became available in March,
2006. He discussed the “glossary of terms” that has been discussed for at least 10
years and which should either be completed or placed on hold. He said that SC-2
decided that it was worth pursuing, submitting a PAR, and moving forward. A scope,
purpose and need for a glossary were developed (see Attachment 15); the title of the
project is “Glossary of terms relating to safety and electromagnetic fields.” No date
was given as to when the PAR would be submitted. Baron also discussed an
application guide that could be used with C95.7. The guide could contain a number
of relevant examples that would help the user of C95.7. A number of applications
and possible examples were developed (see Attachment 15). He pointed out that it
would be useful to develop the guide before a C95.7 short-course is presented.
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Petersen pointed out that the laser safety standard, ANSI Z136.1, has about 60 or so
worked out examples in the Annexes that cover all facets of laser safety. Many
people who first get involved with laser safety learn how to use the standard by
studying the examples. He encouraged SC-2 to move forward with the proposed
guide, which could be a separate guide or an amendment to C95.7. In conclusion,
Baron noted that there was considerable discussion on a future short course. SC-2
agreed that there is a general need for RF safety training and a specific need for
RFSO training as described in C95.7. As discussed at earlier meetings, it would
make sense to hold a C95.7 short course together with a C95.1 short course.
SC-3 (safety levels, 0 – 3 kHz)—Dovan
Petersen presented the report for Dovan (See Attachment 16 for slide.) He said that
SC-3 met 29 August. The major topic of discussion was the interpretation request
from SC-1 regarding an appropriate “metric” for assessing compliance with C95.62002 for complex non-uniform field exposure. Four general issues were resolved,
which will require an amendment to C95.6. A response to the SC-1 request for
interpretation is being prepared. An Application Guide for C95.6 was discussed and
there was agreement that this should move forward, a working group established, etc.
A low-frequency dosimetry workshop was proposed by Bodemann, perhaps to be
held in London in the spring of 2007 in conjunction with ICES meetings. This is to
be pursued by the AdCom.
SC-4 (safety levels, 3 kHz to 300 GHz)—Ziskin
Ziskin reported that SC-4 met in Cancun in June in conjunction with the BEMS
annual meeting. (See Attachment 17 for slides.) He reviewed the open action items
including plans for a paper intended for submission to IEEE Spectrum that describes
ICES, C95.1-2005 and the detailed process that led to the current revision and
preparation of a succinct one-page press release directed toward the federal agencies.
This would explain the major differences between C95.1-1991 (1999 ed) and C95.12005. He also raised the issue of the need for a new format for the ICES website that
would bring all of the ICES sites together, including sites maintained by TC34/SC2.
The site would be modeled after the ANSI ASC Z136 (laser safety) website, operated
by Bob Thomas at Brooks City Base, TX. He noted that D’Andrea contacted Thomas
to find out what was necessary to develop a similar website—negotiations are
underway. Other issues discussed at the June meeting were ANSI status of C95.12005, e.g., C95.7-2005 has the statement Recognized as an American National
Standard (ANSI) inside the front cover—C95.1 does not. Ash explained that the
ANSI Board of Standards Review has this on their agenda and should ballot on
acceptance shortly. Philosophical issues relating to global harmonization were also
discussed at the June meeting, e.g., established adverse health effects in human beings
versus effects related to feelings of well being, the basic metric, e.g., SAR or
temperature. The literature review process was also discussed. The literature
Surveillance Working Group is now comprised of the following members: Joe
Morrissey (Chair), Jerry Bushberg, Joe Elder, and Sheila Johnston. The proposed
literature filtering process is shown in Attachment 17. Ziskin also noted that the issue
of peak power density versus localized exposure has not been resolved. Petersen
pointed out that the conflict arose during review of the galley proofs and attempts
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were made to resolve the issue at that time, but a satisfactory resolution could not be
achieved without making substantive changes to the draft. Instead, it was agreed that
the issue would be resolved via an amendment to the standard. Ziskin concluded by
briefly reviewing the meeting between SC-4 members and the federal Interagency RF
Working Group (IAWG—see Attachment 18 for slides that were presented at the
IAWG meeting in May). Chou briefly described a number of recent and future
meeting where members of ICES have or will present papers describing the 2005
revision of C95.1 (see Attachment 19 for listing). He encouraged all ICES members
to help spread the word about the revision.
13.

ICES Website
Varanelli explained that ICES has negotiated a contract with Rebecca Hall, a
contractor at Brooks City Base, TX, who did a lot of the development work on the
ANSI ASC Z136 website. The cost will be $5000—see Attachment 7 for
correspondence. Varanelli said that ICES now owns its own domain (icesemfsafety.org) which should increase ICES visibility on the WWW. He said that he
expects the site to be up and running before the next ICES series of meetings.

14. New Business:
No new business.
15.

Plans for Future Meetings:
Venues considered for the next ICES meetings are London, with the possibility of an
ELF workshop, or the Nokia facility in Dallas, TX. A preliminary announcement will
be distributed as soon as the AdCom decides which one.

16.

Adjournment:
There being no further business, upon a motion by Varanelli and a second by
Osepchuk, the meeting was adjourned at noon.
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Chairman’s Report:
Vice Chairman’s Report
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Chairman’s Report
August 30, 2006 Meeting
IEEE Operations Center
Piscataway, NJ
R Petersen
30 August 2006

ICES Standards: Status
New Standards:
C95.1-2005 (Safety levels – 3 kHz to 300 GHz)
¾ Approved: 3 October 2005
¾ Appealed: November 2005


Claim: Bar set too high (standard based on
established adverse health effects – discounts lowlevel effects that have not been confirmed)

¾ Appeal hearing: 28 March 2006
¾ Appeal decision: 27 April 2006 (Denied)
¾ Published: 19 April 2006
30 August 2006

ICES Standards: Status
New Standards (Continued):
C95.7-2005 (RF Safety programs)
¾ Approved: 22 September 2005
¾ Published: 22 March 2006

PARs:
One active PAR – C95.3.1 (measurements and
computations, 0 to 100 kHz)

30 August 2006

ICES Standards: Status
Standards requiring action in 2007:
C95.3-2002: (RF measurements and computation)
C95.4-2002: (Safe distance from antennas during
blasting operations)
C95.6-2002: (Safety levels – 0 to 3 kHz)
1460-1966: (Guide for measurement of quasi-static
electric and magnetic fields)

30 August 2006

ICES –Administrative
Policies and Procedures:
¾ Submitted to SASB Audit Committee, June 2006
¾ Defines new organizational structure
¾ Based on “Model Procedures” but with deviations
¾ Undergoing review by SASB AudCom

Annual Report (2005-2006)
¾ Accepted by SASB at June meeting

30 August 2006

Liaison with ICNIRP
ICES invited to attend (International Cooperation
session) at the ICNIRP General Session, May 2006
ICES Represented by Art Thansandote, Health Canada,
SC4 Co-chair
Reported the following:
¾ Not permitted to attend entire session
¾ ICNIRP leadership now seems unaware of liaison
agreement reached with ICES in 2000
¾ Agreement at the administrative level partially recognized,
but the ad-hoc liaison has never been formalized
30 August 2006

Liaison with ICNIRP
¾ Suggestion: There should be an exchange of comments
on draft documents. For example, ICNIRP should send
its draft guidelines on static magnetic fields to ICES for
review/comment. (Repacholi)
¾ Suggestion: ICES should be considered a scientific
collaborator; some kind of formal arrangement should be
implemented to make it happen. (Repacholi)
¾ It appeared that the European members of ICNIRP were
concerned about having formal relationship with ICES and
others, since it might be perceived that ICNIRP would be
no longer an independent organization.

30 August 2006

Liaisons: IEC TC106

“Standards for the Assessment of Human Exposure
to Electric, Magnetic, and Electromagnetic Fields,
0 to 300 GHz”
¾ Category “D” Liaison with PT 62209 (certification of
hand-held mobile phones)
¾ Attempts to obtain dual logo status (IEEE C95.3-2002)
unsuccessful

30 August 2006

ICES (SCC-39)
IEEE SASB

Liaison with International
Groups:
ICNIRP, WHO, IEC,
NATO…...

ICES
(AdCom)

Liaison with National Groups:
NCRP, ACGIH, US Fed.
Agencies, Canada, China,
Ireland…….

Exposure
Standards

SC-1

SC-2

(SCC-39)

Product
Standards

TC-95

SC-3

SC-4
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SC-5

SC-1

Environmental
Standards?

TC-34

SC-2

Management,
Oversight,
Fundraising, etc.

SC-3

SC-1: Marine Radar
SC-1: Measurements
SC-2: Warning Signs/Hazard Comm SC-2: Wireless Telecom Devices
SC-3: RF-Protective Clothing
SC-3: Safety Levels; 0-3 kHz
SC-4: Safety Levels; 3 kHz - 300 GHz
SC-5: EEDs

TC-XX

ICES (SCC-39)
IEEE SASB
ICES (SCC-39)
AdCom
Chair, Vice Chair, Executive Secretary, Treasurer, Past Chair,
Membership Committee Chair, International Liaison Committee Chair,
Members at Large

ExposureRelated
Standards-

SC-1

TC-95
Chair, Vice Chair
Secretary, Members

SC-2

SC-3

SC-4

Product
Standards

SC-5

TC-34
Chair, Vice Chair
Secretary, Members

SC-1

SC-2

SC-3

Environmental
Standards?

TC-XX
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IEEE
International
Committee on
Electromagnetic
Safety
Report on
WHO IAC meeting June 7-9, 2006
Ralf Bodemann

What is IAC?
z

z

z

z

International Advisory Committee (IAC)
met in Geneva, June 7-9
IAC is an advisory body to WHO EMF project.
(national governments, authorities, international
scientific/standardisation organisations)
IAC approves each document to be published by
WHO.
~ 50-60 attendees

Future of WHO EMF project
z

z

z

z

Repacholi was going to retire (meanwhile
he has)
„EMF plays a vital role in WHO‘s new
strategy“, said Maria Neira, Head of PHE
department (Public Health and Environment)
Funds for EMF project secured for three
years
Repacholi‘s successor: Emily van Deventer

Progress on WHO EMF risk assessment
z

z

z

Static fields EHC (Env. Health Criteria)
published in April
ELF EHC final draft expected in September,
document to be published by end of 2006
RF risk assessment:
z
z

z

ICNIRP review expected by middle 2007,
IARC carcinogenicity assessment by end of
2007 (depends on progress of INTERPHONE
study)
RF EHC expected in 2008

WHO Publications Update
z

z

Fact and information sheets:
z

EHS

z

Static E and B fields

z

Base stations and wireless technologies

z

ELF

z

Medical Response to RF Overexposure

z

Children and EMF

WHO Handbook of Bioeffects and EMF:
Chapter on EMF standards added

z

Framework for Developing Health-Based EMF Standards

z

EMF model legislation

z

Web based distant learning program for children

z

Web course on “Methodology of Bioelectromagnetics
Research”

Key Issue "Policy Framework"
z

z
z
z
z

z

z

z

z
z
z

Full title: "Framework to Guide Public Health Policy in Areas of
Scientific Uncertainty"
Used to be referred to as "Precautionary Framework"
Latest version handed out as paper copy on June, 7
To be discussed an approved by IAC on June, 8
Major criticism (i.a. ICES): EMF is not in special need of
precautionary measures
Repacholi: WHO directors decided to go forward with EMF as
first case study on precautionary framework
PF will be issued in a series of three documents dedicated to
EMF (standards framework, model legislation)
Seyhan (Turkey): IARC‘s classification as class 2b carcinogen
not appropriately mentioned
Cardis (IARC): WHO draft is in line with IARC assessment
4 weeks period for comments
Document will be issued with minor amendments

Key Issue
"Cohort study of mobile phone users"
z

z
z

z

z

z
z

z

Cohort study included as high priority need in WHO
research agenda
Also encouraged by EU VII Framework Programme
Goal: establish an international cohort of mobile phone
users (~ 250 000) and follow frequency of diseases for
25 years
M. Toledano reported on pilot studies in UK, Sweden,
Denmark, and Finland
Mobile phone use assessed by annual questionnaire or
record of network providers, if supportive
Health data from hospitals, registers etc.
Funding secured in Denmark, pending (in part) in other
countries
Criticism: 250 000 users still too few to detect expected
effects (high costs, little outcome)

Trend: Focus on Social Issues, Risk
Perception, Risk Communication etc.
z
z

Social issues considered by WHO research agenda
H. Walker/HPA reported on SAGE (Stakeholder
Advisory Group on Electromagnetic Fields)
z

z

z

Main group: 40 members, WGs meet every 2-3 weeks,
MG meet every 3-4 months
Learn how to deal with people with diverging opinions

E. van Rongen reported on ELF incidents in the
Netherlands
z

z

Elementary school in Amsterdam: playground partially
closed (B > 0.4 µT)
Local authority condemned to pay € 27,000
compensation for loss of property value due to power
line siting

Famous last words
z

z

Paolo Vecchia (ICNIRP chair):
Be realistic about EMF issue and
consider economical impact of
precautionary measures!
Mike Repacholi (WHO):
Heritage to authorities: Be realistic
and put this problem into perspective!
Base your decisions on solid science!
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IEEE ICES Treasurer’s Report
30 August 2006, Piscataway, NJ
•
•

Financial report
Transfer of Funds from IEEE SA to ICES
Account

INCOME

DATE

IEEE Transfer of ICES
Funds

14.04.
0
6

CC Trans

00.06.
0
6

CC Trans

00.07.
0
6

AMEX CHECKS

CC & Checks TO
PROCESS

AMOUNT

24245.04

990

449.32

489.23

EXPENSE

DATE

AMOUNT

Merchant Account
Creation

03.07.
0
6

871.38

ICES Digital
Projector

07.07.
0
6

953.99

Travel Exp.
ICNIRP
meeting

05.07.
0
6

1565

BEMS Cancun
Expense

27.07.
0
6

1101

3100

BALANCE
Bank

DATE
25.07.05

AMOUNT
23320.11

IEEE ICES Treasurer’s Report
•
•
•
•

Credit Card processing – convenience with
a cost!
ICES Credit Card
ICES LCD Projector
ICES Website

From: Rebecca Hall [mailto:rebecca@hallzone.net]
Sent: Monday, July 31, 2006 12:19 AM
To: Arthur G Varanelli
Cc: r.c.petersen@ieee.org
Subject: Re: IEEE ICES web site programming
Hello Art,
I propose development of a website for ICES similar in scope and
complexity to the Z136 site for a price of $5000. This would cover all
the labor for the initial set up and customization of the site including
underlying databases, code, and configuration. ICES would provide the
internet server with proper software and configuration for the site
which I would have access to from my home office. I do not think a
formal contract is necessary from my end. I can send an invoice for the
$5000 upon completion of the initial design of the site if that works on
your end.
Ideally the site would not require significant maintenance but whatever
was needed could be handled on an hourly basis at a rate of $50 per hour
that I could invoice monthly or if new features come up to be added or
modified at that time a per task price could be agreed upon.
I will need to send over some questions about your needs and
requirements to help me design the ideal setup and to make it easy to
manage and maintain and to be the most useful for your group. I will
write some of those questions up and send it over if this works for you.
Thank you,
Rebecca Hall
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ICES
International Committee on Electromagnetic Safety

Membership
Committee Chair
Dr. Sheila Johnston
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

1

ICES TC-95
Active members 116
¾26 Countries represented
¾63 Members from USA
¾53 Members outside USA
¾10 Women
Goals: Expert Members – WWRussia, South America, Europe, Female
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

2

HOW TO JOIN ICES?
• ALL WELCOME to participate & vote at
the SC meetings
• ALL WELCOME to participate in
deliberations of ICES - the Parent
Committee.

To Apply for VOTING membership on
ICES, send request & your resume to:
Dr. Sheila Johnston
ICES Membership Committee Chair
sajohnston@btclick.com
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

3

Need More INFO ?
Please do ASK:
-Ask any member ICES Executive Committee
- Ask SC Chairs –
-Get copy of ‘ICES

Flyer’-names &emails
-Join SCs – Participate, Vote
-Visit the ICES websites:
http://grouper.ieee.org/groups/scc28
http://grouper.ieee.org/groups/scc34/sc2
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

4

ICES Subcommittees & Chairs: TC- 95
SC1: Techniques, Procedures, & Instrumentation
Howard I. Bassen hib@cdrh.fda.gov
SC2: Terminology, Units of Measurements, & Hazard Communication
Richard A. Tell rtell@radhaz.com
SC3: Safety Levels with Respect to Human Exposure, 0-3 kHz
Philip Chadwick phil.chadwick@mcluk.org
Thanh Dovan tdovan@spipowernet.com.au
SC4: Safety Levels with Respect to Human Exposure, 3 kHz-300 GHz
Art Thansandote Art_Thansandote@hc-sc.gc.ca
Marv Ziskin ziskin@temple.edu
SC5: Safety Levels with Respect to Electro-Explosive Devices
Robert Needy jrobert.needy@navy.mill
G. Drew Koban gkoban@relay.nswc.navy.mil
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

5

Technical Committee 34 [TC-34]
SC1: Small Boat Radar
Arthur G. Varanelli a.g.varanelli@ieee.org
SC2:Wireless Handset Certification
Wolfgang Kainz wolfgang.kainz@fda.hhs.gov
Mark Douglas mark.douglas@motorola.com
http://grouper.ieee.org/groups/scc34/sc2
SC3: RF Protective Garments
Richard A. Tell rtell@radhaz.com
30-08 2006

ICES Membership Chair
sajohnston@btclick.com
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The ICES Executive Committee
Chairman: Ronald Petersen r.c.petersen@ieee.org
Vice Chairman: Ralf Bodemann ralf.bodemann@siemens.com
Past Chairman/Exec Secretary:Eleanor Adair eadair@comcast.net
Chairman Emeritus: John Osepchuk jmosepchuk@cs.com
Vice Chairman TC34: Kathy MacLean kathym@aprel.com
Treasurer: Arthur Varanelli a.g.varanelli@ieee.org
Membership: Sheila Johnston sajohnston@btclick.com
International Liaison: Michael Murphy
michael.murphy@brooks.af.mil
IEEE Staff: William Ash w.ash@ieee.org
30-08 2006

ICES Membership Chair
sajohnston@btclick.com
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Congratulations
4 new ICES members

30-08 2006

ICES Membership Chair
sajohnston@btclick.com

8

New ICES Member
•
•
•
•
•
•
•
•
•

LCDR James R. Cassata, USN, CHP, Ph.D.
Head, Non-Ionising Radiation Branch
Bureau of Medicine and Surgery
2300 E Street N W
Washington DC
20372-5300 USA
Voice: 202-762-3448.
Fax: 202-762-0931
E-mail: JRCassata@us.med.navy.mil
30-08 2006

ICES Membership Chair
sajohnston@btclick.com

9

New ICES Member
MALCOLM J. PACKER MSc E Eng
HARRIS CORPORATION,
RF Communications Division, Rochester NY
Electromagnetic Scientist
1680 University Avenue Rochester,
New York, 14610
Tel: 1-585-242-3078,
Fax: 1-585-242-3955

MPacker@harris.com
30-08 2006

ICES Membership Chair
sajohnston@btclick.com
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New ICES Member
Paul A. Testagrossa Eng.
Wireless & Optical Technologies Safety
Bell Labs - Lucent Technologies
Voice: (908)582-7338
Fax: (908)582-5030
Email: ptestagrossa@lucent.com

30-08 2006

ICES Membership Chair
sajohnston@btclick.com

11

New ICES Member
John M. Ziriax PhD
Research Psychologist
Naval Health Research Center - Detachment
Microwave Department
8315 Navy Road
Brooks City-Base, Texas 78235-5324
Email: John.Ziriax@navy.brooks.af.mil

30-08 2006

ICES Membership Chair
sajohnston@btclick.com

12

Want to be a New ICES Member ?

To apply for VOTING membership
on ICES,
Send Request & Your Resume to:
Dr. Sheila Johnston
ICES Membership Committee Chair

sajohnston@btclick.com
30-08 2006

ICES Membership Chair
sajohnston@btclick.com
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International Liaison Report
Piscataway, New Jersey
30 August 2006

Michael R. Murphy, PhD
Air Force Research Laboratory

Outline
• Recent International EMF Meetings
– Focus on BEMS 2006
• Upcoming EMF Meetings
– Focus on Directed Energy Professional Society

• Liaisons
– ICNIRP, WHO, BEMS/EBEA, URSI, EMBS

• Additional Presentations

Recent EMF Meetings
• 24th Meeting of the Society for Physical
Regulation in Biology and Medicine, 11-13 Jan 2006,
Cancun, Mexico, www.SPRBM.org

• BEMS Workshop and Board Meeting, 3-4 Feb 2006,
Phoenix, AZ http://www.bioelectromagnetics.org/
- “Exploring the Boundaries of EMF
Intervention Techniques”

• Emerging EMF-technologies, Potential
Sensitive Groups and Health, 20-21 April 2006,
Graz, Austria
http://www.kht.tugraz.at/conference2006.html

Recent EMF Meetings
• International Conference on Electromagnetic
Fields, Health and Environment, 27-29 April 2006,
Madeira Island, Portugal
www.apdee.org/ehe06/
• BEMS Annual Meeting, 11-15 June, Cancun,
Mexico, http://www.bioelectromagnetics.org/

News from BEMS: Cancun 2006 (1)
• On the whole, a very good meeting
– 340 registrants
– Made $$ for the society
– Excellent venue
• Highpoint: C-K Chou receives D’Arsonval Award
• Lowpoint: Blank Expressions on
the “Precautionary Principle”
– + Cindy Sage & Michael Kundi
• Adjacent Meetings
– ICES SC4 and 34
– Air Force Workshop – BBB
– Non-Lethal Interventions III

News from BEMS: Cancun 2006 (2)
• Reemerging focus area: Medical application of RF
– New focus on very short, high intensity pulses
– Sparked by merger with ElectroMed
• Emerging interest area – “Non-Lethal Interventions”
– Primary oriented toward electrical stimulation
• New Officers;
– President Elect: Eva Czerska, FDA
– Treasurer: Vijayalzxmi
– Board-Bio: J. L. Carson (oncology)
– Board-Bio: Joachim Schuz (epi)
– Board – Eng: Dariusz Leszczynski
– Board – At Large: Nam Kim (EE)
– Journal Editor: James Lin

Upcoming EMF Meetings
• International Conference of the IEEE EMBS,
Aug 31-Sept 3, 2006, New York City, USA.
http://embc2006.njit.edu/announcement.php
• Bioelectrochemistry Gordon Research
Conference, 3 – 8 Sept 2006, Aussois, France
rnuccite@odu.edu
• Workshop on Proposed Mechanisms for the
Interaction of RF-Signals with Living Matter,
11-13 September 2006, Rostock, Germany
• Int. Seminar on Electromagnetic Fields and
Special Workshop on Interlaboratory
Comparison,'' 13-15 Sept 2006, Ljubljana,
Slovenia / Zagreb, Croatia.
http://www.cost281.org/

Upcoming EMF Meetings
• International Conference on High-Intensity
Physical Factors in Medicine, Biology, Agriculture
and Ecology,“ 9-11 October 2006
Sarov, Nizhny Novgorod Region, Russia
• 4th International Workshop on Biological
Effects of Electromagnetic Fields
16-20 October 2005, Crete, Greece
http://imm.demokritos.gr/bioeffects/

Upcoming EMF Meetings
• Ninth Annual Directed Energy Symposium,
30 October 30 – 3 November 2006. Albuquerque, New Mexico
http://deps.org
• Society for Physical Regulation in Biology and Medicine
25th annual Scientific Conference, 10-13 January 2007,
Honolulu, Hawaii
http://www.stanford.edu/group/sprbm/conference.html

• European BioElectromagnetics Association (EBEA) Congress.
10-13 April 2007,
University of Bordeaux, France
http://www.ebea.org
• The Bioelectromagnetics Society 29th Annual Meeting
10-15 June 2007, Kanazawa, Japan
http://www.bioelectromagnetics.org

BEMS – Future Plans (1)
Kanazawa, Japan 10-15 June 2007
Technical Program Chair: Richard
Nuccitelli.

Kenrokuen Garden

Kenrokuen Garden

Kanazawa Castle

Meeting venue

BEMS – Future Plans (2)
• 2008: United States
Chihuly Glass,
Tacoma

– San Diego, CA ?
– Tacoma, WA ?

• 2009: Europe
– World Congress with EBEA
– Slovenia? Prague?

Tycho Brahe,
Prague

Lake Bled,
Slovenia

Ninth Annual DE Symposium
30 Oct – 3 Nov, Albuquerque

DIRECTED ENERGY
PROFESSIONAL SOCIETY
• Founded

1999 to be the premier organization for
fostering R&D of Directed Energy (DE) technology
for military and civil applications

• Publishes
- DE Symposium Proceedings
- DEPS Monthly Update
- Journal of Directed Energy

• Organizes Multiple Events & Conferences
• http://www.deps.org

What is Directed Energy
In Everybody’s Definition
• High Power Microwaves
• Lasers
• Charged Particle Beams
Included by Some
• Electrical current (Tasers)
• High Power Acoustics
Directed Energy Weapons
• Speed of light
• Precise, selective
• Deep magazine
• Lethal or non-lethal
• Anti -materiel or -personnel

Tesla’s Concept for a Charged
Particle Beam Weapon - 1938

Directed Energy Conferences
• Directed Energy Professional Society (DEPS)
– DE Test & Evaluation Conference 2006 1-3 August (5)
– Directed Energy Modeling and Simulation Conference (4)
– DE Systems Symposium 26-30 march 2007
– High Power Microwave (2)
– Specialized Laser Conferences
– DE Education Workshops ( 6)
– DE Test & Evaluation Conference 2006
1-3 August (5)
– Ninth Annual DE Symposium,
30 Oct – 3 Nov, Albuquerque
• Commercial Conference Organizers
– NGIA - 3rd Annual DE Warfare Conference, 15-17 Jan 2007,
Washington DC
– SMi Conf. - DE Weapons II: 7-8 June 2004. London

Ninth Annual DE Symposium
30 Oct – 3 Nov, Albuquerque

Directed Energy Weapons
Legend – Science Fiction - Concept
Photon Torpedo ~ Star
Date 1317

Phaser
Archimedes’ Mirror – 212 BC

Radio Gun - 1923

AF Anti-Electronic
Weapon ~ 1995

Tesla’s
Battle Space
- 1938
4

Military Use of Directed Energy:
Bioeffects Enabling the Future
Health and Safety
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Directed Energy Bioeffects
The Great Enabler
Exposure Standards

Protection

Optimal Safe T&E

Weapons Design

Threat Assessment

Informed Policy & Legal
Decisions

6

An exposure limit is NOT like the edge of a cliff,
with immediate danger when it is exceeded.
Limit value? No!

Limit values are conservatively set some distance from the
start of a slope, down which the possibility of danger
gradually increases.
ger
n
a
D

Limit
Value!

Liaison: ICNIRP
IEEE
Liaison

ICNIRP Meeting
April 2006
Chicago
Art Thansandote

Liaison URSI – Commission K
• General Assembly of the Union of
Radio Science International (URSI)
– New Delhi 22-29 Oct 2005
– Com. K “Electromagnetics in
Biology & Medicine” 88 talks & 55
posters
• About 1/3 the attendance at
BEMS
– IEEE ICES Safety Standards for
Exposure to Electromagnetic
Energy,” M. R. Murphy

• Next URSI GA will be 9-16
August 2008, Chicago, Ill

Liaison WHO
(a)
(b)
(c)
(d)

There is no such condition as EMF hypersensitivity.
Emissions from cell towers (base stations) are safe
IARC reviewing RF and cancer
WHO completing report on other RF health effects

Mike Repacholi retires.
Replaced by Dr. Emilie
van Deventer.

Liaison NATO STANAG 2345
• 3rd revision since the 1993 Rome meeting
• 1994 revision based on IEEE/USDOD controlled limits
– Now a mixture of ICNIRP/IEEE/USDOD
• B. Jon Klauenberg named Custodian in 2005
• Recent review/revision meetings
– London (Sept 05), Brooks (Jan 06),
Germany (April 06)
• Current peak e-field limit is 200kV/M;
– Might go higher in new revision
• 40 mA contact current (ICNIRP)
– Increases risks in operational context
• Working draft for circulation –13 Sept 2006
– NATO RADHAZ meeting in Brussels
Further Information: B.Jon.Klauenberg@Brooks.AF.mil

Liaison: EMBS

Additional Presentations
European RF Conference Updates
Sheila Johnston
IEC TC106 Activities
Ron Petersen
Initial Research for TeraHertz Safety Standards
Jill McQuade
Noel Montgomery
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Conferences Jan 2006-Aug 30, 2006
January 18, 2006, London, a one day workshop on Epidemiology Task
Force [EpiTF] COST281. Several different aims, define a reliable and
unique possible exposure metric, within this limitation define an
epidemiology research proposal with excellence in methodology including
quality in statistics. Chair, G Oftedahl, members Wiart, Neubauer, Johnston,
Thuroczy, Hamnerius, UK, Swiss epidemiologist.
February 4-6, 2006. The Bioelectromagnetics Society Winter workshop and
Board Meeting. Phoenix, Arizona. A day workshop: In silico modelling
exposure of cells [Weaver] perforation of cell membranes and organelles,
Nuccitelli: melanomas; Discussion of biological effects of shocks [R Lee]
and Tasers [Jauchem, Brooks]. M2
20-22 March, Berlin, ICNIRP International Workshop on
EMF Dosimetry and Biosphysical Aspects Relevant to
Setting Exposure Guidelines [details below]
------------------------------------------------------------------------

BERLIN MARCH 22 Conclusions for Guidelines,
Topics for Discussion by Jurgen Bernhardt

Error! Reference source not found.

Error! Reference source not found.

Error! Reference source not found.

Error! Reference source not found.

Error! Reference source not found.

Error! Reference source not found.

20-21 April 2006 Graz, Austria. “Emerging technologies, potential sensitive groups and
health'' COST 281 & FGF http://www.cost281.org/ . Host/Chair N Leitgeb,
To address the health issues arising from the dramatic speed of ongoing development of
new and emerging technologies they had 5 speaker sessions and 8 posters over
Thursday and Friday April 20-21. 32 speakers, attendance of +20 EU country’s
delegates and overall about 80 participants.

James Lin listed the vast number of emerging technologies and their
characteristic signals. 3G, Broadband Wireless Networks (Blue Tooth),
Radio Frequency Identification (RFID), Ultra Wide Band (UWB) Systems,
TeraHertz (THz) Technology, Wireless Power Transport (WPT) of Electric
Power from Solar Power Satellite (SPS) Stations,
Unique signal characteristics expanding range 10 kHz -THz different from
current technologies.
Total level of exposure rises because of superposition of EM fields emitted
by new and existing sources.
Gap in Scientific Knowledge – partial ie
Error! Reference source not found.

Exposure to Multiple Sources at Low Levels
Bioeffect of UWB Baseband and THz Signals
Metric and Dosimetry for Broadband, UWB and THz
John Roman, Emerging Technologies - What are they? A Technical
Overview
Many advanced wireless technologies are in place today; more are on
the way.
They are low-powered, and are designed to operate under the international
RF safety limits – many operate well under the limits.
New applications but they rely on well known technical specifications.
Important to understand and recognize their technological similarities
27-29 April 2006 Madeira Island, Portugal. International Conference on Electromagnetic
Fields, Health and Environment: Put Portugal, Poland and Brazil on EMF Conference
map. Plenaries by Johnston, Hietenan, Vecchia, Ravazzini, Talks across the EMF freq
board, mixed bag.
11-12 May 2006 Brussels. GSMA/MMF/EU Health Seminar. enquiries@mmfai.org
http://www.mmfai.org/ CANCELLED

14–18 May 2006 Stockholm, Sweden VALDOR2006 VALuesinDecisionsOnRisk
www.congrex.com/valdor2006 transparent risk management. Risk assessment of mobile telephone
systems one of 4 topics. Abstracts: Congrex deadline October 20, 2005, on the
Symposium web site: www.congrex.com/valdor2006 Registration from October 6, 2005. Dariusz
L. lead a session on risks communications. Sakari Lang lead a session- dosimetry
15–19 May 2006 Paris. 2nd European IRPA Congress French Society for Rad Prot
(SFRP). Topics include control of exposure, the evolution of the radiological protection
system, protection against NIR & participation of the public. http://www.irpa2006europe.com/

25 - 27 May 2006, Chicago USA, ICNIRP Annual General Meeting
http://www.icnirp.de/upcoming.htm. Art Thansandote presented for IEEE. It
was a closed meeting, executive committee.
7-9 June, 2006, Geneva, 11th WHO International Advisory Committee (IAC) Meeting
Contact ravenscroftl@who.int [Ralf]

9-11 June IEEE ICES meeting TC34 & TC 95/SC4. ICES TC34/SC2
meets June 9 &10
11-16 June 2006, Milan, Italy, International; Commission on Occupational
Health ICOH, 28TH International Congress on Occupational Health ICOH

Error! Reference source not found.

2006, special section on EMFs, - http://www.icohweb.org/ EMF Session
chaired by Mild on EMF occupational exposure, plenary and session lead by
M Hietanen. Re: EU Directive
11-16 June 2006, Cancun Mexico. Bioelectromagnetics 2006,
http://www.bioelectromagnetics2006.org attendance around 350 down 200 from Dublin 2005
End of June 2006 London NATO M2
16-19 July 2006 Montreal, Canada, 12th ANTEM/URSI (Canadian Radio Sciences CNCURSI) [Antenna technology and applied electromagnetics] Conference.
http://antem.ee.umanitoba.ca. Co-hosted by École Polytechnique, Montreal. Registration:
S. Girardin, University of Manitoba e-mail: antem@ee.umanitoba.ca
25-26 July BfS meeting Munich, International Workshop on Final Results of Dosimetry
Projects [Table] Dirk Geschwentner, Bundesamt für Strahlenschutz, Oberschleißheim.

BfS ‘17 M’ RF research coming to a conclusion,
1. Munich Dosimetry DRAFT Summary
Other meetings for summary by topics ie Biology .. upcoming...
RE: Dosimetry:
1) What has been achieved by the projects
When using cellular phones a
temperature increase in the skin of
human beings up to 3 - 5°C is possible.
This is primarily due to reduced
convection and not RF exposure.
Temperature increase in inner organs of
the head or the trunk when using
transmitters close to the body are far
below 0.1°C.
Real exposure from transmitters in
environmentally relevant situations is
better understood.

Error! Reference source not found.

Comments

?

Exposure assessment for EPI-Studies
around cellular base stations is still not
satisfying.

1) What has been achieved by the projects ct’d
We now have an improved
understanding of complex exposure
scenarios.

Although exposure of the public is well
below current limits, new technologies
tend to increase public exposure.

Exposure setups and cooperation
between disciplines has been
significantly improved in health related
studies.

2 ) Where do we still have gaps?
Models for children are being developed now
but models for obese people, pregnant women
and babies are still missing.

Reliable dosimetry in EPI-studies

Error! Reference source not found.

Prediction of specific absorption rate in
mother and fetus associated with MRI
examinations during pregnancy. Hand
JW, Li Y, Thomas EL, Rutherford MA,
Hajnal JV. Magn Reson Med. 2006
Apr;55(4):883-93.(Added by Sheila
Johnston). There is similar modelling
ongoing in Australia as well.

Personal dosimeters

Simple methods for compliance testing

Pre market “monitoring” of emerging, new
technologies

There are still gaps in understanding complex
exposure scenarios especially on workplaces.

There are still gaps in
understanding complex
exposure scenarios in in-vitro
research modeling with the cells
in the culture dish. (Sheila
Johnston)

3) Can we define minimum standards for future work?
Difficult but necessary (requirements from
engineers!). Achievable standard sometimes
depends on the specific scientific design of
the study.
Higher homogeneity needed (and possible) in
in vitro experiments.

Error! Reference source not found.

Simple dosimetric models can be used for
compliance testing, more exact ones for
scientific research projects.

Under certain conditions we can start with
generic models, but we have to end up with
anatomical models.

For human dosimetry
models a spatial
resolution of 0.5-1.0mm
is good, for animals it
should be <0.5mm.

From the point of view of heat absorption/dissipation [for
man - animals] probably spatial resolution of 10 cc/gm is
sufficient in biological terms. [results of modeling by Ken
Foster &Vitas Anderson]. If we are talking about other
unknown mechanisms then the opposite statement might be
true and it might not be a true- unknown.

In biological experiments,
temperature should be
considered as a
dosimetric quantity in
addition to SAR.

4) Are there findings that have an impact on guidelines or on
standard settings?
There is no direct impact from dosimetry but findings
are relevant e.g. by indicating high exposure conditions.
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The basic quantity in formulating guidelines should still
be the SAR. A change to temperature was not
recommended, because:
¾ SAR can be calculated more precisely (thermal
calculations are not equally sophisticated,
metabolism and blood circulation should be included
more precisely).
¾ Non-thermal effects still can not be completely
excluded.
¾ More knowledge on thermophysiology is needed.
1g averaging is more conservative than 10g, but for
solely thermal consideration 10g seems to be
conservative enough.

Averaging over contiguous tissue elements was
preferred compared to averaging over a cube. Averaging
over cubic elements often is not conservative. The cube
often spans over different tissue types; it is not based on
physiological considerations.
1-4 August 2006, Tokyo, Japan PIERS, Electromagnetic theory and it new applications.
http://emacademy.org/piers2k6Japan Abstract deadline March 1. Professor K. Kobayashi , Chairman,
kazuya@tamacc.chuo-u.ac.jp

1-4 August, 2006 Yerevan, Armenia. UNESCO SEMINAR: Mechanisms of mechanotransduction in living cells. http://www.biophys.am/?pn=future&s=5 Organizers: Sinerik Ayrapetyan,
UNESCO Chair Yerevan, Armenia & Igor Vodyanoy, Office of Naval Research,
Arlington, VA, USA.
28-30, August 2006 ICES Adcom & TC 95/SC1,2,3,5 Piscataway,

Coming up
11-13 Sept, Rostock, Proposed Mechanisms for the Interaction of RFSignals with Living Matter,
http://www.cost281.org/documents.php?node=138&dir_session=
This workshop will have two main parts:
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1. Specific discussion on proposed mechanisms of demodulation of
modulated RF fields.
2. Summary and conclusions of the last eight workshops organized by
FGF, MMF, and COST 281 regarding mechanisms. [Münstereifel
(2000), Dresden (2001), Washington (2001), Rockville (2002), London
(2002), Ft. Lauterdale (2004), Zurich (2005), and Stuttgart (2005)].
Kenneth R. Foster and Roland Glaser present at almost all of these
events are preparing a summary with the outcome. Additionally, a
monograph with the details of these workshops is currently prepared by
FGF.
The rapporteur of this workshop will report results and conclusions at
rd

the planned 3 Course of the International School of
Biolelectromagnetics “Alessandro Chiabrera” in Erice. Mechanisms for
the Interaction of RF-Signals with Living Matter .
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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RF Research in EUROPE
Danish Research project- report upcoming
Finland HERMOS project underway
Sweden Cohort Pilot, …
Norway, Oftedahl U Trondheim: Mobile phone RF vs Phone heat
Switzerland 5M SFr Gov’t call for research, finish 2009.
ETHS: TNO replication negative. [industry]
Dutch call for research: Translation of Research Req’d August 2006
UK, MTHR 7 M GBP 2002- 2005, waiting for publications for next meeting,
Waiting on DoH budget for future results 10M GBP?
UK ELF Biological Trust FDN 1998-on cellular research
France 5 M euro-2010, call for research Santé et Radiofréquences (FSR).
Germany 17 M euro, 4 upcoming BfS Reports, 1. Dosimetry July 25-26
FGF continues
Portugal, Spain, Italy, Greece, Turkey, Estonia, Israel: small research projects
Russia: Immune system replication with Veyret Group.
COST281 5yr project finished Sept 2006, application for new project in progress..
EC Framework 5: Finished 2005. Report available on 9 projects from EC
EC Framework 6: Guard 2, EMF-Net
EC Framework 7: Projects under consideration 2007-.EMFNet, COST281..
FRANCE. Francoise Boudin, Director of the Fondation Santé et Radiofréquences (FSR),
said proposals were received in July following the Call for Proposals in April. The 5year, € 5-million national research program will end in 2010. FSR is a collaboratively
funded, by government and mobile telecommunications industry efforts. http://www.santeradiofrequences.org [English available] http://www.sante-radiofrequences.org/index.php?id=17&L=1

Switzerland National Research Programme NRP 57 “Nonionizing Radiation: Health and
Environment” recently received proposals, according to director Sonja Negovetic
of the University of Zurich for the 4-year, 5-million-Swiss-franc RF research program.
to include mainly interaction mechanisms, avoiding any cancer-related endpoints- award
grants in the Fall, as well, and that the research can begin in January 2007. The Swiss
NRP 57 program is funded only by government.
http://www.snf.ch/en/rep/nat/nat_nrp_57.asp
- [ETHS: industry ongoing TNO replication published June 2006]
------------------------------------------------------------------------------------------------Recent Publications
August 27, 2006, Static Fields Environmental Health Criteria Monograph No.232
http://www.who.int/peh-emf/publications/EHC_232_Static_Fields_full_document.pdf

‘The EHC monographs are intended to assist national and international authorities in
making risk assessments and subsequent risk management decisions.’
CRC Handbooks 2006 [3] - EMF Biological Effects -Sept 2006.
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Volume 6, Issue 17 (No. 17 September 2006)
Special Journal Issues:
1. APPLICATION OF PROTEOMICS AND TRANSCRIPTIONS IN EMF RESEARCH
Issue Edited by Dariusz Leszczynski. http://www3.interscience.wiley.com/cgi-bin/jhome/76510741
2. International Journal of Occupational Safety and Ergonomics (JOSE) Volume 12
Number 2, 2006, includes a number of papers by members of the European
Bioelectromagnetics Association and BEMS who originally presented them at the
“International Workshop on EMF in the Workplace” on September 5–7, 2005, in
Warsaw, Poland. http://www.ciop.pl/13601.html
3. Biological Effects of Electromagnetic Fields ‘The Environmentalist’ Panos
Kostarakis and Marko Markov Guest Editors
http://springerlink.metapress.com/content/1573-2991/
Volume 25, Numbers 2-4 / December, 2005 Volume 25, Numbers 2-4 / December, 2005

26 articles
5 Interphone papers: 3 Germany, Japan, Sweden Negative.
Schüz J, et al., Cellular Phones, Cordless Phones, and the Risks of Glioma and
Meningioma (Interphone Study Group, Germany) American Journal of Epidemiology
Advance Access published online on January 27, 2006
http://aje.oxfordjournals.org/cgi/content/abstract/kwj068v1
Schuz J, et al., Radiofrequency electromagnetic fields emitted from base stations of
DECT cordless phones and the risk of glioma and meningioma (Interphone Study Group,
Germany). Radiat Res. 2006 Jul;166(1 Pt 1):116-119.
http://www.bioone.org/perlserv/?request=get-abstract&issn=00337587&volume=166&page=116
Berg G et al., Occupational exposure to radio frequency/microwave radiation and the risk
of brain tumors: Interphone Study Group, Germany. Am J Epidemiol. 2006 Jul 27; [Epub
ahead of print] http://aje.oxfordjournals.org/cgi/reprint/kwj247v1
Lonn et al., Mobile Phone Use and Risk of Parotid Gland Tumor. Am J Epidemiol. 2006
Jul 3, http://aje.oxfordjournals.org/cgi/content/abstract/kwj242v1
Takebayashi T et al., Mobile phone use and acoustic neuroma risk in Japan. Occup
Environ Med. 2006 Aug 15; [Epub ahead of print],
http://oem.bmjjournals.com/cgi/content/abstract/oem.2006.028308v1
Qing-Xiang Li, Gandhi, O.P. Thermal implications of the new relaxed IEEE RF safety
standard for head exposures to cellular telephones at 835 and 1900 MHz. IEEE
Transactions on Microwave Theory and Techniques 2006 July, 54 [ 7]:3146- 3154
On page(s): 3146- 3154
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FUTURE
2-6 September, 2006 - La Villette Conference Centre, Paris, France, International
Conference on Environmental Epidemiology & Exposure Science, Population diversity,
Caution and Precaution, organized by: AFSSET (French Agency for Environmental and
Occupational Health Safety), ISEE (International Society for Environmental
Epidemiology), ISEA (International Society of Exposure Analysis) Topics: major themes
of the conference are ambient and indoor air pollution; children and the environment;
climate change; consumer exposure to chemicals; electromagnetic fields; biomonitoring;
gene-environment interactions. http://www.paris2006.afsset.fr
3-8 September 2006 Aussois, France. Bioelectrochemistry Gordon Conference. Focus: the
mechanisms of cellular interactions with electric fields at a nanoscale emphasize the
physicochemical interactions. Chairman: Dr.Justin Teissie, IPBS CNRS, Toulouse, France.

justin.teissie@IPBS.FR or a.m.rajnicek@abdn.ac.uk http://www.grc.uri.edu/programs/2006/bioelec.htm
11-13 Sept 2006 Rostock, Proposed Mechanisms for the Interaction of RF-Signals with
Living Matter, http://www.cost281.org/documents.php?node=138&dir_session=
This workshop will have two main parts: 1. Specific discussion on proposed mechanisms
of demodulation of modulated RF fields. 2. Summary and conclusions of the last eight
workshops organized by FGF, MMF, and COST 281 regarding mechanisms.
13-15 September 2006, Seminar in Ljubljana, Slovenia / Zagreb, Croatia ''Int. Seminar
on Electromagnetic Fields and special Workshop on Interlaboratory comparison'' The
workshop is organized by COST 281, EMF NET, Forum EMS, Institute of Non-Ionizing
Radiation, University of Zagreb, CIOP-PIB, Poland, University of Ljubljana.
9-11 October 2006 International Conference "High-Intensity Physical Factors in
Medicine, Biology, Agriculture and Ecology" Sarov, Nizhny Novgorod region, Russian
Download first announcement [pdf 132kb] http://www.who.int/entity/pehemf/meetings/Russia,%209-11%20Oct%202006%20First%20Call.pdf
16-20 October 2006 Iraklion, Crete. 4th Intern’l Wkshp on Bioeffects of EMFs. Creta
Maris Hotel, Limenas Hersonisou, Iraklion, Organized– Telecom and Applicat’ns Lab.
Physics Dept. U of Ioannina. Contact:Ms Ketty Apostolou Tel: +30 210 6503129, Fax:
+30 210 6532910, e-mail: conf2006@imm.demokritos.gr. website: http://imm.demokritos.gr/bioeffects/ or
www.telecomlab.gr/bioeffects

30 October - 3 November 2006 Ninth Annual Directed Energy Symposium, [High
Energy Laser (HEL) and High Power Microwave (HPM) systems].Albuquerque, NM.
Abstracts due 15 June: http://www.deps.org/DEPSpages/DEsymp06.html
6-9 November 2006, Philadelphia, PA. 53nd Annual Meeting of the Radiation Research
Society; Deadline for abstract submission is April 6, 2006. Call for Scientific Abstracts
and information regarding the SIT Travel Awards for the 53nd Annual Meeting of the
Radiation Research Society at: http://www.radres.org/callforabstracts2006.pdf Bill McBride, PhD Chair,
RRS 2006, Program Committee. info@radres.org,
8-10 November 2006 - Dublin Castle, Dublin, Ireland, 7th Conference of the European
Academy of Occupational Health Psychology, Organized by: European Academy of

Error! Reference source not found.

Occupational Health Psychology, Sponsored by: Irish Health & Safety, Scientific
contributions addressing all areas of occupational health psychology are welcomed.
Scientific submissions are being received from October 2005 at
www.ea-ohp.org/conferences/index.asp Jonathan Houdmont dublin2006@ea-ohp.org
rd

20-26 November, 2006 3 Course of the International School of Biolelectromagnetics
“Alessandro Chiabrera” in Erice.
Feb 2006, Washington, BEMS Winter Workshop
26-30 March, 2007, Progress in Electromagnetic Research Symposium [PIERS] 2007 in
Beijing, CHINA http://piers.mit.edu/piers2k7beijing/submission.html

11–13 April, 2007 8th International Congress of the European Bioelectromagnetics
Association (EBEA) in Bordeaux, FRANCE, on. Details for abstract submission will be
available at the conference web site http://www.ebea.org/ menu.html. October 15, 2006.
Abstract Deadline
21–23 May, 2007. 4th European Symposium on Non-Lethal Weapons. Stadthalle
Ettlingen, GERMANY. Organized by Fraunhofer ICT and The European Working Group
on Non-Lethal Weapons (EWG-NLW). Abstract deadline is October 13, 2006.
Symposium Chair
Dr. Klaus-Dieter Thiel, klaus-dieter.thielict.fraunhofer.de.
http://www.non-lethal-weapons.com/sy04index.html>.
10–15, June 2007. The Bioelectromagnetics Society 29th Annual Meeting. Bunka
Hall, Kanazawa, JAPAN. Technical Program Chair Richard Nuccitelli, RPN Research:
RNuccite@odu.edu, or Executive Director Gloria Parsley, bemsoffice@aol.com
http://www.bioelectromagnetics.org
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The Interaction of THz
Emissions with Biological
Tissue
Jill McQuade, PhD
Research Physiologist
AFRL/HEDR

1

Overview
•
•
•

THz: Potential Applications
Current Exposure Standards
AFRL/HED: THz Bioeffects Research

– Modeling
– in vitro experiment
– in vivo experiments

2

THz: Possible Applications
•

Imaging

– High spatial resolution
– Through clothing, possibly walls
– Recognition of non-metal
materials

•

Clery, Science 297 763 (2002)

Communications

– Space
– Plane to plane
– High speed data links
•

All weather navigation
Picture courtesy of M.Rosker, DARPA
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THz: Possible Applications
•

Security

– Standoff detection
– Detection of land mines/IEDs

Pictures courtesy of M. Rosker, DARPA
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THz: Possible Applications
•

Security

– Unique spectra of many materials allows for
identification of substances

• Chemical and biological agent identification
• Explosives detection

5

Kemp et al 2003, Proc SPIE 5070

THz Technology is Evolving
•

Systems are being developed to use in these
applications

•

High power sources and detectors are being
developed, expediting ability to field these systems

•

Bioeffects of these high powered emissions need to
be understood for the health and safety of personnel

•

Bioeffects/standards efforts needs to catch up or even
lead tech development to enable system fielding

6

THz: Bioeffects and Standards
•

Terabridge, a consortium of European researchers, recently published
an extensive report on the effects of low-powered THz emissions on
biological samples

–

Three major sections within the report

•
•

Spectroscopy: Buildup of spectroscopic database

•

Safety Issues: Questionnaires: majority of respondents not
concerned with exposure to THz energy and took few precautions

Evaluation of in vitro effects: Lymphocytes, leukocytes,
membrane model, epithelial cells: Few significant effects found

•

Bioeffects data pertaining to the health effects of high-powered THz
exposure are non-existent

•

Current human exposure standards are extrapolations from standards at
other frequencies/wavelengths

•

It is important to establish/validate exposure standards through
empirical scientific testing

•

Collecting bioeffects data to establish/validate exposure standards can
take years to decades

7

8

HED Approach
•

Modeling and Simulation

–
–
–
•

SAR or Linear Absorption (by Layer) Source Terms
Single Rate-Process Model of Thermal Damage

Parameters Extrapolated from

–
–
–
•

Heat Transfer Models

Water Response
Tissue Response for NIR
New Measurements of THz Optical Properties

Experiments: Establish injury thresholds

–
–
–

Characterization of beam
Wet chamois/phantom experiment
in-vivo experiment
9

RF Modeling
Modeling using FDTD
(model of absorption of RF energy)

10

Model Development
•

1D and 2D Finite Difference Time Domain (FDTD) codes
have been developed in order to simulate energy
absorption in skin models due to THz energy

•

Homogeneous and multi-layer skin slab models are
utilized within the FDTD simulations

•

Pennes Bioheat solvers are used to predict thermal
effects and damage thresholds (2nd Degree Burn)
within skin slab models

11

HEDR/HEDO Modeling Procedures
HEDR THz Modeling

HEDO THz Modeling

12

SAR vs. Tissue Depth

SAR vs Depth Profile
180

Normalized SAR
(W/Kg/mW/cm^2)

160

Epidermis/Dermis
Model

140
120

Water Model

100
80
60
40
20
0
0

50

100

150

200

250

300

Depth (microns)
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Damage Threshold
(2nd Degree Burn)
Damage Threshold
Power Density (W / cm^2)

1.0E+07

Epidermis/Dermis
Model

1.0E+06
1.0E+05

Water Model

1.0E+04
1.0E+03
1.0E+02

1 THz

1.0E+01
1.0E+00
1.0E-01

1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01

Exposure Time (s)
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Temperature Rise at
Damage Threshold
Temperature Rise at Damage Threshold

Temperature Rise (C)

45
Epidermis/Dermis
Model
Water Model

40

35
1 THz

30

25
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01

Exposure Time (s)
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Future Considerations
•

Compare Modeling and
Simulation results to
experimentation

•

Improved skin models

– Realistic skin slab
models

– Further study of the
thermal and
electromagnetic
properties of skin

16

Empirical Validation
•

Experimental Validation of models

– To be performed at Jefferson Laboratory
– Characterization of the beam
– Exposures of wet chamois, 2 phantoms
•

in-vivo Experiments (Hairless guinea pig (HGP))

– Skin damage thresholds
• Includes pilot study to determine histology of
HGP skin

– Plasma Proteomics
17

Experiment #1
•

August 14-18: Dr. McQuade, Dr. Kumru, Ms. Jindra, Mr.
Villavicencio

•
•

Characterize beam at Jefferson Laboratory
Expose wet chamois and 2 tissue phantoms to high
power THz energy

– Phantom #1: Designed by HEDO to simulate laser
effects on skin

– Phantom #2: Specifically designed by Walker, et al
to simulate THz effects on skin

18

Upcoming Experiments
•

Experimental Validation of models

– To be performed at Jefferson Laboratory
– Characterization of the beam
– Exposures of wet chamois, 2 phantoms
•

in-vivo Experiments (Hairless guinea pig (HGP))

– Skin damage thresholds
• Includes pilot study to determine histology of
HGP skin

– Plasma Proteomics
19

Work Plan
•
•

First visit to Jefferson Laboratory: Nov 2005
Initial Modeling work completed: May 2006

– (manuscript in progress)
•
•
•
•
•

MOA between DOE (JLab) and AFRL/HE: June 2006
Initial Experiment at JLab: August 2006
Pilot Guinea Pig experiment : October 2006
GP Experiment at JLab completed: Winter 2006-2007
Future Experiments with low-powered sources: TBD

20

Summary
•

The THz band of the electromagnetic spectrum has
many potential military applications

•

The bioeffects and safety margins of the THz region
need to be understood before any THz systems can be
fielded

•

AFRL/HED research team has study plans in place to
answer both basic and applied research questions to
lead to an understanding of the effects of highpowered THz emissions on biological tissue

21

Questions?

22
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Ieee - iCes 2006

ROOTS…..

ROOTS…..
…or how we got
where we are today!

But First….A Tribute to the Communications Industry
New Design
Stealth
CELLTOWER!
“The Outhouse”

It will add excitement
to the landscape…….

….and provoke the….

FEARMONGERS!

HOWEVER, TODAY, WE ARE NOT GOING TO
DISCUSS CELLPHONE STRING THEORY!

ELECTROPHOBIA
ELECTRO
AND
ELECTROMANIA
ELECTRO

WE NEED A CLEAR VIEW……..

Back to the pre-Cambrian……………(?)

CELTIC GOD NODENS

In Celtic mythology, Nodens was a god of healing.

Look what we
have here!

What is it?

LET’S ASK OUR PANEL OF EXPERTS!

Ionized bracelets
In the Middle Ages, alchemists sold polished bits of amber to the sick, claiming that the fossilized sap would cure
them. Today, thinking that a metal bracelet can cure what ails you is no less absurd. Since the mid-'70s, a few quacks
have espoused the belief that an "ionized" bracelet could restore your body's imbalances, thus improving overall
health and well-being. Nothing could be further from the truth.
The claim: Acupuncturists believe that the body contains two constantly warring energies, Yin and Yang. By
strategically placing needles at points throughout the body, they attempt to affect the flow of these energies to make
the patient feel like a million bucks. The makers of the most popular ionized bracelet, QT, Inc., say that their Q-Ray
bracelet can achieve the same results without piercing the skin.
QT, Inc., claimed that their bracelet could restore health, relieve cancer pain, improve muscle flexibility, improve
sports performance, and restore energy. In 2000, a company infomercial stated: "When you have a severe injury or a
chronic injury or a chronic problem like arthritis, you have a build-up of positive ions. Wherever that is you are
going to have pain. Wherever you have pain, the Q-Ray bracelet rips it right out of the body!"
The consensus: In 2002, the Mayo Clinic decided to debunk the Q-Ray bracelet for good. In a case-controlled study,
710 patients were given either a Q-Ray bracelet or an identical placebo bracelet. The doctors found that both
bracelets had no effect on pain. The Q-Ray bracelet isn't worth its weight in tin.

Aside from the scientific truth of nonsense, this
emulation of the two headed snake and its
spontaneous cross cultural imperative of healing,
good fortune, rebirth, and the like, is the operative
and very deeply rooted human behavior at work.

COPPER

ZINC

COPPER

ZINC

THE INFAMOUS
LEMON BATTERY!
COPPER

ZINC

☺
YOU ARE THE LEMON!

“Have you lightning rods
to your buildings?”

The Reality Is:
Dr. Littell and others foolishly
invented a common cause for
almost every aberration from the
healthy state.

ELECTRICAL FLUCTUATIONS

th
“9 .

That since electricity is so
essential to the integrity of the
vital operations, it is
indispensible that measures be
taken to promote its evolution
and prevent over-radiation.

So what do we do? We listen to all the wagging tongues and “OVER
RADIATE”! “More Is Better”, Less Is Worse”!!!!!!

The
Theronoid
Electromagnetic
Solenoid

It consists of an 18 inch coil of several hundred feet of insulated
wire covered with simulated leather, which gave rise to its
nickname, the "magic horse collar". A nickel plated control box
mounted on the belt has an on/off and a high/low toggle switch. In
use, the coil was placed around the body and plugged into the
house current for 3 to 5 ten minute treatments each day. It was
claimed that all diseases could be cured by the Theronoid, and
many testimonials were printed in the Theronoid Health News,
covering virtually all maladies from constipation to paralysis.

An important accessory to the theronoid was a smaller coil wired
to a flashlight bulb. When this coil was held near the theronoid,
and parallel to the larger coil, the bulb would light. This simple
demonstration of induction must have impressed those unfamiliar
with the rudiments of electricity. That the Theronoid could cause a
light bulb to glow that was not connected to anything was, for
many, sufficient proof of its curative power, and made up for its
shortcoming of having no moving parts, no tubes, and emitting no
light or heat, or shocks.

Cures Animals!

Makes Plants
GROW!

Cures People!

The “RADIO DISEASE KILLER”

The
RADIO GUN
June 1928

A Sci-Fi
Directed Energy
Weapon

The cover of June, 1928 Radio News magazine illustrates an article entitled The
Radio Gun—The Silent Weapon of the Future, with the further subtitle, How
Concentrated Radio Impulses Might be Made to Act as "Death Rays." Here is a
little more from the article:
About six years ago the world was startled to read of the invention, by an
Englishman, of a so-called "death ray," to which the press attributed lethal powers
far wider and more terrible than those possessed by any known weapon of
destruction. The news of the advent of this allegedly-deadly ray caused a great deal
of excitement, in the American daily newspapers, at least; but this quickly petered
out when inquiring reporters learned that no demonstrations of the ray's
effectiveness could be given and that the inventor himself was about the only
person who had ever been convinced of its effectiveness at all.
The article goes on to discuss research into "ultra-short radio waves"
(microwaves, in today's terminology) and other experiments that had cooked
apples and killed rats in the laboratory. In contrast to the article's rather
balanced text, the captions for the accompanying illustrations portray a vivid,
gee-whiz future:
The radio gun lays down a silent, invisible barrier which nothing living may cross.
The airplane's speed may baffle the cannoneer; but radio is swift as light in its
pursuit.
The radio gun sweeps the sky, which has no lurking-places like the earth and sea.

A Real
Directed Energy
Weapon

……the FEARMONGERS!

But,
Guess what?
They are here……………...
WHO IS HERE?
They are at it again! What else is new?

“Fried Humans”, politics, and a developing Anti-ADT
Cult!
Scientists are questioning the safety of a Star Wars-style riot control ray gun due
to be deployed in Iraq next year. The Active Denial System weapon, classified as
“less lethal” by the Pentagon, fires a 95GHz microwave beam at rioters to cause
heating and intolerable pain in less than five seconds.
The non-lethal technology uses millimeter-wave electromagnetic energy to stop,
deter and turn back an advancing adversary from relatively long range. They
claim that it is expected to save countless lives by providing a way to stop
individuals without causing injury, before a deadly confrontation develops.
According to reports, a 2-second burst from the system can heat the skin to a
temperature of 130° F. At 50 °C, the pain reflex makes people pull away
automatically in less than a second. Someone would have to stay in the beam for
250 seconds before it burnt the skin.
It was reported that the Active Denial System would be deployed to Iraq before
the end of the year. Under an initiative called Project Sheriff, troops will receive a
total of 15 vehicles.
As if what we saw until now in Iraq is not enough, soon we will be watching a
“Fried Humans.” I wonder if the smell and taste will be like “Fried Chickens.”
I wonder how long will it take for this machine to reach Israel?

Bio-electromagnetic Weapons
A weapon system that operates at the speed of light, that
can kill, torture, enslave and escape detection.
(Harlan Girard)
The ultimate weapon
“Electromagnetic weapons operate at the speed of light; they can kill,
torture and enslave; but the public are largely unaware that they exist,
because these weapons operate by stealth and leave no physical
evidence. Electromagnetic weapons have been tested on human beings
since 1976. By widely dispersing the involuntary human test-subjects,
and vehemently attacking their credibility, it has been possible for the
United States to proceed with these human experiments unhindered by
discussions or criticisms, let alone opposition.
This ultimate weapon system is currently being deployed in Iraq. The US
Air Force and the Marine Corps refer to it as “active denial technology”,
as if it were used purely for defense, but it is not (see Box 1).”

Torture, Conspiracy……………
Active denial technology is the cornerstone of the system employed
to torture 2 000 persons in the privacy of their own homes, not only
in the United States but around the world, wherever countries have
signed Status of Forces Agreements with the United States [12].
Allegations of torture were first received from countries with which
the United States has a special intelligence-sharing relationship i.e.
the United Kingdom, Canada, Australia and New Zealand. Then
reports began to arrive from the conquered countries where the
United States still has large numbers of troops stationed, i.e.
Germany and Japan. When France rejoined the military arm of
NATO in the late 90s, we began to receive allegations of torture in
France. Very recently we have begun to receive allegations of
torture from India, where American companies have begun to
outsource, not only help lines, but also programming [13].
Etc., etc, etc,……………………………….

Overview of an Active Denial System

ADS Overview
• Counter-Personnel
Directed Energy System
• Projects a Millimeter-Wave
Beam, Causing Pain From
Temporary Skin Heating
Sensation, Resulting In
Subject Instinctively Moving
From Beam
• Accurate at Long Range

A Breakthrough Non-Lethal Technology That Will
Stop, Delay, Deter, and Turn Back an Adversary

System 1
(DOD)

Silent
GuardianTM

Why 94 GHz is Ideal
•

•
•

Penetration into the skin is minimal
– No heating of internal organs
– Inherent eye protection from the eyelid
Non-ionizing radiation
Atmospheric window
– Higher or lower frequency would not efficiently propagate in atmosphere and not provide
the effective range we have now
•

ISM Bands at 61.25 GHz and 122.5 GHz would not work

Skin Penetration at 95 GHz is
1/64th of an inch
(~4½ pieces of 20# paper)

Beam Transport
• System uses a “quasi-optical” beam
transport
– Series of mirrors
– Last mirror is the “antenna”

• Zones
– Near Field extends ~1 mm
– Fresnel zone extends ~1 km
– Far zone > 1km, ~0.2 deg cone

Parameter

Value

RF Source
Output Power (kW)

30

Frequency (GHz)

94.1

Pulse Width

CW

Rise time

10 ms

Antenna
Application

Type
Polarization

Transmit only
Flat Aperture Parabolic Surface
(FLAPS ™) Reflect Array
Linear

Design Frequency (GHz)

94

Design Bandwidth (GHz)

+/- 0.5

Width (in)

45

Height (in)

45

Calculated Gain

62.2

Lambda (in)

0.12

Beam Width Horizontal (deg)

0.14

Beam Width Vertical (deg)

0.14

ERP (GW)

49.4

1st Major Sidelobe

-13 dB

Electronic Disruption Questions
• Active denial has not been observed (to date) to disrupt
any known electronic device
• 94 GHz will not efficiently couple into, or propagate down
a wire or circuit trace
• Active denial is non-modulated CW
– In the unlikely event that an ADT waveform is coupled into a
communication device, it would be de-modulated as DC

• Active denial beam is extremely narrow (Silent Guardian
is ~0.2 deg)
– Little relative energy propagated anywhere else

• In real-life situations, ADT would be utilized infrequently
and only for relatively short durations

Regulated Human Effects Testing
•
•

•

•

Over 9000 human exposures since 1993
Conducted in strict compliance with the procedures, laws and regulations
governing animal and human experimentation
– Control by formal Institutional Review Board
– Oversight by USAF Surgeon General's Office
– Review by non-Gov’t independent panel of medical experts
Response
– General aversion … self-limiting exposure
– Only occasional minor skin tenderness due to repeated exposure
Eye Research
– Blink reflex occurs in ¼ second
– Beam does not penetrate through the eyelid
– Eye blink, head turn, and aversion response all protect eyes
There is no known biological mechanism to cause long term effects

Terahertz Electromagnetic Energy

Some issues exist:
•Are MPE’s from ~80GHz and up substantiated with reproducible
data?
•Has the Gaussian quasi-optical energy beam transport commonly
used in the THz zone been evaluated WRT MPE’s?
•Have measurement equipment and protocol standards been issued
to provide guidance on measurement equipment enabling
reproducible data and valid standards comparisons. ETC., ETC., …

END
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ICES Fundraising
J. Osepchuk

Fundraising

1. ICES stands at the threshold of a new era in international
standards for safe use of electromagnetic (EM) energy. Thanks to
Messrs. Murphy, McManus, Petersen and others, ICES has
grown into a credible international organization with sizable
(>1/3) non-U.S. representation among its members both in the
current parent committee as well as the subcommittees. The
credibility of its standards C95.1 - C95.7 and 1528 now reflects a
truly international broad consensus.

Fundraising
2. ICES is the strongest force in the world for rational EM safety
standards with plenty of caution in ample margins of safety,
precluding a need for consideration of the precautionary
principle. Strong support for its standards comes from the seminal
human exposure experiments by E. R. Adair, detailed formal
critiques of the literature, openness (the sole avenue for activists
and critics to influence standards setting), due process with
detailed reports and documentation, and representation of all
stakeholders on its committees. Topping these factors is the
support and supervision of the IEEE Standards Association
(SA)—a recognized major international standards organization
that has made ICES the unchallenged leader in EM safety
standards setting with unique services of appeals, interpretations
and other options like amendments, corrigenda, all supported by a
large active staff and professional oversight.

Fundraising
3. The need for financial support for ICES has intensified with the
advent of the new ICES organization (see attached new
organization chart). In the new millennium, electronic
communication enables feasibility of many international committee
activities. Still support is needed for international travel of key
people throughout the world, some with limited travel support, and
projects such as the web site, printed documents, publicity
programs in publications like the IEEE Spectrum and meeting
organization throughout the world.
4.

The sources of funds include the military, government, industry,
IEEE Societies and other sources…

Fundraising
5.

The new ICES ADCOM (see organization chart) will direct this
fundraising program with the help of IEEE staff experienced in
fundraising techniques and procedures. Members-at-large,
appointed to new ADCOM, can be expected to help succeed in this
venture.

6.

The prospectus for ICES is bright. An expanded list of officers will
lead the TCs and their subcommittees. Future technologies are
appearing—e.g. the millimeter-wave applications like non-lethal
weapons and the more distant terahertz applications, new medical
applications (e.g. electroporation), the Pound proposal for comfort
heating and the solar power satellite (SPS). Electrophobia is
declining, beginning in the U. S., which will encourage new
applications. Many surprises await ICES as a new paradigm of
emphasis on benefit vs. hazard evolves.

ICES (SCC-39)
IEEE SASB

Liaison with International
Groups:
ICNIRP, WHO, IEC,
NATO…...

ICES
(AdCom)

Liaison with National Groups:
NCRP, ACGIH, US Fed.
Agencies, Canada, China,
Ireland…….

Exposure
Standards

SC-1

SC-2

Product
Standards

TC-95

SC-3

(SCC-39)

SC-4

SC-5

SC-1

Environmental
Standards?

TC-34

SC-2

Management,
Oversight,
Fundraising, etc.

SC-3

SC-1: Marine Radar
SC-1: Measurements
SC-2: Warning Signs/Hazard Comm SC-2: Wireless Telecom Devices
SC-3: RF-Protective Clothing
SC-3: Safety Levels; 0-3 kHz
SC-4: Safety Levels; 3 kHz - 300 GHz
SC-5: EEDs

TC-XX

ICES (SCC-39)
IEEE SASB
ICES (SCC-39)
AdCom
Chair, Vice Chair, Executive Secretary, Treasurer, Past Chair,
Membership Committee Chair, International Liaison Committee Chair,
Members at Large

ExposureRelated
Standards-

SC-1

TC-95
Chair, Vice Chair
Secretary, Members

SC-2

SC-3

SC-4

Product
Standards

SC-5

TC-34
Chair, Vice Chair
Secretary, Members

SC-1

SC-2

SC-3

Environmental
Standards?

TC-XX
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SC1 Report to ICES Parent Committee

By Howard Bassen
Chair, Subcommittee 1
IEEE ICES TC95
8/30/2006

I. Updated the draft IEEE PC95.3.1/D1.2 -Draft
Recommended Practice for Measurement and
Computation for the Assessment of Human Exposure
to Electric and Magnetic Fields, 0 – 100 kHz

1. Abstract, Overview, Scope, Purpose
2. Definitions
3. References, Bibliography
4. Measurement problems
5. Instrumentation
6. Measurement of potentially hazardous
exposure fields
7. Theoretical calculations of induced
currents from 0 - 100 kHz

Anatomical CAD models included
in this standard

II. Discussion of SC-1 letter to
SC-3 and their response
Issue – relevant metrics for exposure to
complex fields (circularly polarized,
pulsed, etc.)
–Question I – Types of exposure fields.
–Question II - Relevant Metrics.
–Question III - Restriction based on
Fourier components
–Question IV - Spatially Non-uniform
Field
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INTERNATIONAL
COMMITTEE on
ELECTROMAGNETIC
SAFETY

IEEE ICES Subcommittee 2
Committee on Terminology, Units of
Measurement, and Hazard
Communications

ICES SC2

Committee on Terminology, Units of
Measurement, and Hazard
Communications
August 28, 2006
Piscataway, NJ

• 18 attending

ICES SC2

C95.7 Status
a. Publication and availability of C95.72005, became available in March, 2006
• http://shop.ieee.org/ieeestore/ (Search
for C95.7)
• Price for printed copy: $70.00
• Price for pdf copy: $55.00
ICES SC2

Glossary of RF Terms
• 15 years of discussion
• Should be pursued at this time or placed on hold
• SC2 agreed to open a PAR to develop a glossary
of terms
• How can it be most effectively and widely
disseminated?

ICES SC2

Glossary of Terms Relating to Safety
and Electromagnetic Fields
Scope: This guide provides a glossary of terms
specific to electromagnetic safety standards.
Purpose: Provide a means for consistent use of
terms, clarify their use in IEEE electromagnetic safety
standards (0 to 300 GHz), and improve the
understanding of the general public on the meaning
of these terms.
Need: There is a general lack of consistency in the
use of terms related to electromagnetic energy
exposure.
ICES SC2

C95.7 – Support Activities
• Application Examples vs. Workshop
• Agreement that Application Examples are a
precursor to a workshop
• Topics from each of the category examples
in the recommended practice
• Working group formed to draft initial
examples
ICES SC2

Possible Examples
• Service company, varied environments, e.g., wireless
service
• Factor application (heat sealing)
• Non-radiating example (leakage)
• Broadcast
• Property management
• High-power, enclosed heating application
• Aviation calibration and repair facility
• Regulatory compliance
• Radar
• Medical environment
ICES SC2

Application Examples
•Mobile Telephone Base Station
•Commercial Broadcast
•High-Power Enclosed Heating
•RF Heat Sealing
•Radar

ICES SC2

Short Course
•
•
•
•

Application of C95.7
Target audience
Need for more general training
Specific need for RFSO training as
described in C95.7

ICES SC2

adjourn

ICES SC2
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Subcommittee 3 Report (Safety Levels, 0-3 kHz)
• Met 29 August
• Major topic of discussion: Address interpretation request from SC1
regarding appropriate “metric” for assessing compliance with C95.62002
o Four general issues resolved
o Will require amendment to C95.6
o Action item: Prepare response to SC1 request (1 month)
• Application Guide: Agreement to move forward, establish working
group, etc.
• Low-frequency dosimetry workshop proposed—London, Spring 2007,
in conjunction with ICES meetings (tentative)
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REPORT
IEEE/ICES TC95 Subcommittee 4
Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields,
3 kHz to 300 GHz

June 10, 2006 (Saturday)
Cancun, Mexico

New Officers
Co-Chairs:
Marvin Ziskin
Temple Univ. Medical School
Art Thansandote Canadian Health

Secretary:
Ron Petersen

Everywhere

PUBLICATION
IEEE Standard for Safety Levels with
Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3
kHz to 300 GHz. [IEEE Standard C95.12005].
Salute to C.K. Chou and John D’Andrea

Publicizing the standard
FOR ACTION:
draft a paper intended for submission to
IEEE Spectrum that describes ICES, C95.12005 and the detailed process that led to
this revision.
Prepare a succinct one-page press release
for federal agencies.

Radio Frequency InterAgency Working Group

Meeting of SC-4 with RFIAWG
May 9, 2006
FDA Building
Washington, DC

4. Short Courses
• Tell explained SC-2 concluded that it would be
worthwhile to develop shortcourses on C95.1
and C95.7, similar to the shortcourses that were
presented on C95.1-1991 and C95.6-2002.
FOR ACTION
• Chou and Tell will work together to develop
outlines for two shortcourses – one for C95.72005, the other on C95.7-2005.

2. Website
• Many expressed concerns about the structure of the
site and recommended a revision to bring all of the
ICES sites together, including sites maintained by
TC34/SC2. Petersen suggested modeling the site
after the ANSI ASC Z136 (laser safety) website,
designed and operated by Bob Thomas.
• FOR ACTION
• D’Andrea will contact Thomas to find out what is
necessary to model the ICES website after the Z136
website and will serve as coordinator.

3. ANSI status of IEEE standards
• Tell raised the question of ANSI approval of
IEEE standards, specifically why IEEE
standards are no longer listed as ANSI
standards.
FOR ACTION:
• Petersen will follow up with IEEE to
determine the following:
– Are all IEEE standards are approved by ANSI as
national standards?
– If they are, are they listed as such?
– If they are not, why not?

Next Revision of C95.1
• D’Andrea: philosophical issues will have to be
considered if an effort is made for purposes of global
harmonization. For example, the basic restrictions and
MPEs developed by SC-4 are based on established
adverse health effects in human beings – other
organizations, such as WHO, set the bar much lower
and include effects related to feelings of well being.
• Chou: asked for discussion on the basic metric, e.g.,
SAR or temperature.
• Tell: The philosophy of the Risk Assessment WG was to
focus on the results of the literature reviews, rather than
on documentation of each reviewed paper.

Literature Review

Literature surveillance
Joe Morrissey, Chair
Jerry Bushberg
Joe Elder
Sheila Johnston

Literature Review
Proposed Filtering Process
•

Step 1: Literature Capture - Collection of every RF article

•

Step 2: Selection of Papers relevant to standard setting

•

Step 3: Division of relevant papers into specialty areas for
initial review

•

Step 4: Critical evaluation for scientific validity

•

Step 5: Synoptic Reviews of Selected Topics

Peak Power Density /
Local Exposure Conflict

• Review 2005 Standard to resolve
Conflict
• Submit PAR for C95.1 – 2005
Amendment A
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Radio Frequency InterAgency Working Group

Meeting of SC-4 with RFIAWG
May 9, 2006
FDA Building
Washington, DC

International Committee on
Electromagnetic Safety
IEEE STD C95.1-2005
History, Process,
Scope and Purpose
Ron C Petersen
ICES Chairman

C95.1-2005: Introduction
Tiers:
¾ upper tier: controlled environment


considered protective for all with an acceptable margin
of safety

¾ lower tier: action level







contains an additional safety factor
recognizes public concerns
supports the process of harmonization with other
standards
threshold above which an RF safety program should
be implemented to mitigate against exposures that
exceed recommendations of the upper tier
may be used for the general public to address
concerns about long-term exposure

Annex AApproach to revision of IEEE Std
C95.1, 1999 Edition

John A. D’Andrea, Ph.D.
SC4 Ex-CoChair

Annex A: Approach to Revision
A.2 Basic concepts for developing MPE values:
Weight of evidence* approach

•
–
–
–
–

Detailed evaluation of relevant literature
Determination of potential hazards to human beings
Determination of thresholds of individual responses and dose
rate response functions (where possible)
Incorporation of appropriate safety factors to achieve desired
margins of safety

* Definition shown in slide 24.

ANNEX B

(Identification of levels of RF exposure responsible
for adverse effects: summary of the literature)
Mays Swicord, Ph.D.
Annex B Section Editor

Expert Scientific Reviews (1996-2005)





















Australian Committee on EM Energy Public Health Issues
European Cancer Prevention Organization
European Commission Expert Group
European Committee on Toxicology, Eco-toxicology
French Environmental Health and Safety Agency (AFSSE)
Health Council of the Netherlands
Hong Kong - Office of the Telecommunications Authority
International Commission on Non-Ionizing Radiation Protection (ICNIRP)
International Radiation Protection Association (IRPA)
Japanese Ministry of Post and Telecommunications
New Zealand Ministry of Health and Ministry of Environment
Nordic Authorities (Denmark, Finland, Iceland, Norway and Sweden)
Royal Society of Canada Expert Panel and Health Canada
Singapore Health Sciences Authority
Swedish State Radiation Protection Authority
U.K. Advisory Group of Non Ionizing Radiation
U.K. Independent Expert Group on Mobile Phones (Stewart Report)
U.K. National Radiological Protection Board
U.S. Food and Drug Administration
World Health Organization

Remarks on “more
research”
 One can never prove the null hypothesis and
thus one can never prove that something is
absolutely safe.
 More research is always welcome because it
strengthens the database and provides further
public assurance.
 More research, however, is unlikely to shift the
weight of evidence.

Conclusions
• The biological database established over 50 years
shows no repeatable low level RF effect.
• Analysis of proposed mechanisms does not
support non-thermal effects at RF frequencies.
• The established effect at lower frequencies is
electrostimulation.
• The conclusions from reviews of the scientific database
have been remarkably consistent over time confirming
the safety and the basis of the IEEE standard.
• Published work following the ICES review has not
altered the weight of evidence on health effects.

ANNEX B
Behavioral Effects
of Microwave Exposure
John A. D’Andrea, Ph.D.
SC4 Ex-CoChair

Laboratory Investigations in Animals
Acute Exposures
Thermal tolerance and lethality
Learned behavior
Behavioral disruption (Work stoppage)
Aversive and escape behavior
Thermoregulatory behavior and thermal comfort
RF fields as positive reinforcement for behavior
Additive drug/microwave interactions
Disruption of cognitive performance
Low-Level Exposures
Chronic Exposures

Conclusions
• There has been a great expansion of the RF database
• An extensive review of the literature revealed once again
that the most sensitive measures of potentially harmful
biological effects were based on the disruption of ongoing
behavior associated with an increase of body
temperature in the presence of RF electromagnetic fields.
• Extrapolation to human beings of thresholds of reversible
changes in animal behavior must eventually be
superseded by reliable data for the species in question,
homo sapiens.

Annex C
Thermal Threshold for Biological Effects
and RF Safety Limits
Joe A. Elder, Ph.D.
SC4 Member

OUTLINE
•

Causative adverse factor in RF exposure:
temperature (not SAR)

•

Thermal thresholds

•

Rationale for peak spatial SAR limit

•

Peak SAR and ∆T in eye and brain

•

Animal cancer studies

•

Summary

Summary
•

•
•

•

Most temperature sensitive tissues/cells (+2 oC)
– embryo/fetus
– sperm
Most sensitive organ: brain (behavioral effects at +1 oC)
ICES C95.1-2005 limits are conservative
– WBA upper tier limit (0.4 W/kg) protective against core temperature of
about 0.1 oC (+ Radio Frequency Safety Program required)
– WBA lower tier limit (0.08 W/kg) protective against core temperature
rise in general public
– Localized SAR limit:
• Biologically based limit harmonized with ICNIRP limit
• 10 W/kg: 10X less than cataract threshold
• 10 W/kg ~ < 2 oC increase
Animal cancer studies, including lifetime exposure, define NOAEL for
– cancer
– survival (no life shortening disease)
– body mass (no effect on general health indicator)

Is C95.1-2005 protective?
A medical point of view
Marvin Ziskin, M.D.
SC4 Co-Chair

COMMENTS RELATIVE TO MEDICAL
OPINION

Medical reasonableness of C95.1
¾very conservative
¾Some concerns will never be completely
eliminated

COMMENTS RELATIVE TO
MEDICAL OPINION

Electromagnetic Hypersensitivity
No level low enough
Bergqvist study

COMMENTS RELATIVE TO MEDICAL
OPINION
We live in a dangerous world
¾We attempt to minimize or eliminate risks
¾Risks from RF fields under C95.1-2005 limits
are de minimus
¾Normal diurnal temperature variation exceeds
what can occur under C95.1-2005

4. Recommendations
(Normative section)
C-K. Chou, Ph.D.
SC4 Ex Co-Chair

Comparisons with C95.1-1991 and ICNIRP

