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Food and Drug Administration
10903 New Hampshire Avenue
Silver Spring, MD 20993
Friday, 15 January 2010
9:00 AM —12:00 Noon
Call to Order
ICES Chairman Bodemann called the meeting to order at 0905 h.

Introduction of those present
Those in attendance introduced themselves. See Attachment 1 for the list of attendees.

Approval of the agenda

Following a motion by Ziskin and a second by Cotton, the agenda was approved without
change. (See Attachment 2)

Approval of June 21, 2009 TC34/95 minutes

Following a motion by Bushberg and a second by Roberts, the minutes of the June 2009
meeting were approved without modification.

Chairman Reports

a) TC95 report

TC95 Chairman Chou provided an update on TC 95 activities. (A summary and the hi-
lights of the presentation are shown in Attachment 3.) He discussed the IEEE NATO
Standardization Agreement that was signed last summer that initiated work on a new
TC95 project (PC95.1-2345) to develop and maintain a standard for consideration by the
NATO member countries as a replacement for NATO STANAG 2345. He noted that an
SC3/SC4 working group was formed and has begun developing a draft — the PAR was
approved by the SA-Standards Board (SASB) at their September 2009 meeting. He
noted that the working group met 14-15 July 2009 at NEMA and 28-29 September 2009
at the FDA White Oak Campus. The intent is to develop the normative clauses first and
then separate the document into two standards—one would be the NATO document, the
other would be the beginning of the revision of C95.1-2005. C95.1-2005 and C95.6-
2002 will be combined into a single standard (C95.1) that covers frequencies between

0 Hz and 300 GHz.

Chou reported that TC34 and TC95 met jointly in Davos last June. This was the first
time the two committees met together since 2005. It was an opportunity for the two
committees to inform each other of the status and details of their respective projects.
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Chou reported that ICES was invited to present at a meeting in Washington, DC
(September 13 — 15) during the same week that Senator Specter was holding RF/cancer
hearings. The meeting was organized by Devra Davis and Dariusz Leszczynski. The list
of speakers and agenda were much the same as a similar meeting held last May in Brazil.
In response to a comment by Desta regarding the importance of ICES representation at
such meetings, Chou explained that the meeting was more to promote a point-of-view
than to exchange scientific information and, only after serious consideration, the
invitation was declined.

Chou also mentioned that following the SC3/SC4/NATO working group meetings in
September, TC95 representatives presented a briefing to RF Interagency Working Group
(IAWG) and FDA Cross Center Working Group (CCWG) on September 30, 2009. (See
Attachment 4 for IAWG/CCWG agenda.)* An overall goal was to inform the federal
agencies of ICES activities so that FDA would be in a position to recognize the C95
standards. Bodemann said that he was unsure of the success of the meeting. One issue
that was raised at the meeting was the relaxation of the peak spatial-average SAR basic
restrictions C95.1-2005. Specifically, if there was no obvious scientific support for the
relaxation, it would seem inappropriate to base such a change solely on harmonization
with ICNIRP. Bodemann said that he sensed that the FDA is reluctant to recognize the
standard because of changes such as this. Morrissey pointed out that the relaxation may
or may not be significant — it would depend on the rationale for the basic restrictions.
Chou explained that during the 1970’s it was determined that the threshold for adverse
effects was found to be about 4 W/kg averaged over the whole body. A safety factor of
10 was incorporated into this value resulting in a whole-body-average SAR value of

0.4 W/kg. Later an additional factor of 5 was added to provide basic restrictions and
MPEs for exposures in uncontrolled environments, e.g., exposure of the public. The peak
spatial-average values of 8 W/kg and 1.6 W/kg were based on observed peak-to-average
values observed in animal modeling; the 1 g averaging value was based on dosimetric
limitations at the time. He said that the ICNIRP values were based on energy absorbed in
the eye and seemed to be more supportable that the IEEE values. He noted that the limits
of at least 40 countries world-wide are based on the ICNIRP guidelines. Erdreich pointed
out that the rational for the changes should be brought up to date from a risk
communications perspective. Bowman agreed but pointed out that his position on
standards is not necessarily the position of NIOSH.

Chou mentioned the recent meeting in Umea Sweden on “Occupational exposure to
electromagnetic fields: paving the way for a future EU initiative.” He said that he thought
the meeting, which was held on 6 — 8 October 2009, increased the visibility of ICES in
Europe ands encourages collaboration and harmonization between ICNIRP and ICES.
Besides Chou, Bodemann, Reilly and Klauenberg also attended the meeting.

Bassen re-visited the issue of FDA and other federal agency adoption/recognition of the
C95 standards by pointing out that his group at FDA is now in the process of signing an
MOU with the higher level folks at FCC OET to try to get a definitive statement on what
FCC is after regarding RF safety standards.

ACTION ITEM 1:

Bassen will follow-up to try to determine the FCC position regarding what they are
asking FDA.

Chou briefly described the session on International RF exposure and assessment

! The presentations given at the IAWG/CCWG meeting will be posted on the ICES website. Because of their size, they
were not included as an attachment to these minutes.
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b)

standards that he attended at the Global Coordination of Radiofrequency Communication
Research and Health Policy (GLORE) meeting held in Melbourne, Australia, 20
November 2009. Chou said that he and Morrissey attended the meeting, Desta led the
US Delegation, and FCC was also represented. The focus of the meeting was standards
harmonization. He then showed a slide that explains safety factor as applied to limits
(Attachment 5), i.e., the MPE and basic restrictions are not analogous to a bright line
separating safe from hazardous. Bassen reported that this is something the public does
not understand and statements to the effect that the lower the SAR the safer the product
has not been successful in resolving the issue. Bowman noted that even if a remote
possibility of an effect exists, e.g., the results of the Interphone Study, the FCC and other
federal agencies could take a position of precaution.

Editorial Working Group

Chou noted that activities of the SC3/SC4/NATO Editorial Group were discussed earlier.
He added that issues relating to the interface between electrostimulation and effects
associated with tissue heating were discussed. A third draft was prepared, additional
subjects that have to be addressed are being identified as are leaders for each of the
sections.

ICES AdCom

Bodemann briefly discussed the Umea meeting pointing out that ICES was well-
represented and recognized. He said that Chairman Mild encouraged ICNIRP and ICES
to work together until all conflicts and differences in the MPEs and basic restrictions of
the two groups are resolved. Bodemann said that Mild expressed a strong position on
working together; Vecchia was less enthusiastic. He also commented on the draft
ICNIRP ELF report noting there is support by some of the EU countries to adopt ELF
limits closer to those of IEEE.

He then discussed the AdCom meeting noting that the AdCom met 13 January 2010.
Issues that were discussed included a letter to Emilie van Deventer at WHO to explain
the conflicts between the ICNIRP guidelines and the IEEE standards. He noted that
IEEE is at a disadvantage compared with ICNIRP—ICNIRP guidelines are freely
available, IEEE standards are not. One possible solution might be to publish a document
that explains the rationale and other features of the C95 standards, possibly in Health
Physics, where the ICNIRP documents are published. The AdCom will approach the
Health Physics editors to explore possible arrangements.

TC95 officers were also discussed. The TC95 Treasurer, Art Varanelli, is asking to step
down and a replacement is being sought. A co-chairman and a secretary for SC3 are also
being sought. Two new AdCom members were approved. Joe Morrissey was approved
as an at-large member and Tamera Hay was approved as co-chairman of SC5 and as a
member of the AdCom, contingent on approval as a TC95 member.

Bodemann announced that the next AdCom meeting will be held via teleconference,

8 March 2010; the next TC95 meetings will be held 11 — 12 June 2010 in Seoul, South
Korea, immediately before the 32nd Annual Meeting of The Bioelectromagnetics
Society.

6. Executive Secretary’s Report

Petersen briefly discussed the ICES policies and procedures (P&Ps) that define the ICES and
describe the operating procedures (See Attachment 6). The current P&Ps, which are

considered Sponsor P&Ps, were accepted by the SASB Audit Committee (AudCom) in June
2007 and have a lifetime of 5 years, i.e., updated P&Ps will have to be submitted to AudCom
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before 31 December 2012. He noted that working group P&Ps are now required, e.g., for the
subcommittees, and random audits will begin June 2010. He also gave a brief update on the
status of all TC95 standards including recent ballot results on PC95.1a and PC95.3.1.
Balloting closed on PC95.1a, 22 October 2009 with 100% affirmative votes after
recirculation. The document is on the SASB Review Committee (RevCom) early
consideration agenda, 18 January 2010 following which there will be a letter ballot for SASB
approval. Balloting on PC95.3.1 closed 31 December 2009 with 100% approval. The
document will be on the RevCom March agenda. He also reported that the PAR for the
NATO standard, PC95.1-2345 was approved at the September SASB meeting. In response to
a question from Tell, Petersen pointed out that a PAR for a revision or reaffirmation of
C95.7-2005 will have to be submitted to the SASB New Standards Committee (NesCom) in
time for consideration at the December meeting. He explained that reaffirmation may not be
an option. An SASB Ad Hoc working group is addressing the reaffirmation issue following
complaints that the straight up or down votes can reaffirm standards that may contain major
errors.

Petersen concluded by pointing out that IEC and IEEE have agreed to an extension of the
existing agreement on dual logo publications, which establishes procedures for IEC and IEEE
to jointly develop standards. Either an IEC Technical Committee or Subcommittee or an
IEEE Committee may determine the need for a joint development project, which may be a
new work item or a revision of an existing standard. He noted that TC34 will be submitting
standards projects P1528.1, P1528.2, and P1528.3 into the jointly-developed standards
process with IEC T106—there are no equivalent IEC or CENELEC standards projects. New
Work Proposals are now being developed and should be distributed to the TC106
membership for approval in early spring. If approved, revised PARs for the new projects will
be submitted to the SASB indicating that the three standards will be jointly developed.

7. Treasurer’s Report

In the absence of Treasurer Varanelli, Petersen gave the Treasurer’s Report. He reported that
the balance as of 1 January 2010 is $6883.27, with no outstanding debits.

8. Membership Chairman’s Report

In the Absence of Membership Chairman Murphy, Petersen gave the Membership Committee
report (see Attachment 7). He explained the process for attaining TC95 membership and for
eliminating inactive members. He showed the list of members deemed inactive, members
who requested to be removed from the committee, and members who could no longer be
contacted because of invalid e-mail addresses. He noted that Murphy had e-mailed 54
“inactive” members on 5 June 2009, 23 of this group did not respond and were sent a second
e-mail on 23 June 2009. As of 15 January, 31 want to remain members, 6 no longer want to
remain members, 5 were undeliverable because of faulty e-mail addresses and 12 did not
respond and will be dropped. Petersen concluded by welcoming 13 new members, several of
whom were attending these meetings.

9. International Liaison Chairman’s Report

Chairman Bodemann introduced the invited speaker—Leonardo Angelone, who gave a
presentation on computational electromagnetic analysis in a human head model with EEG
electrodes and leads exposed to RF sources at 915 MHz and 1748 MHz (See attachment 8).
There was considerable discussion and questions following the presentation. In response to a
guestion from Morrissey, Angelone pointed out that there was conductive material between
the electrodes and the skin. Tell noted that based on the model presented, there are
approximately 1000 voxels in a gram of tissue. He asked if any significant difference (in
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SAR) was noted in the ratio between any 2 voxels in 1 g of tissue or in any 2 voxels in 10 ¢
of tissue. Angelone responded that differences were small with the electrodes in place. The
differences between voxels are probably high without tissue averaging, but small when
averaged over 10 g. Ziskin followed-up by asking if the large voxel-to-voxel difference in
brain tissue were real—Angelone responded that some of the large voxel-to-voxel differences
and high peaks observed can be attributed to numerical artifacts associated with “staircasing”
at tissue boundaries. The observed effect would be larger when averaging over 1 g than over
10 g of tissue. In response to a question from Bassen as to the reason for the study, Angelone
explained that the study was undertaken to explore and try to understand the effect of EEG
probes on the energy distribution in the brain. In response to a question from Morrissey,
Angelone pointed out that EMI effects on the recording equipment cannot be ruled out during
EEG studies, but the leads are usually filtered. He said that other issues include conductivity
of the leads, e.g., carbon, copper, which often is not reported in some studies.

10. Report on NATO/IEEE project

Klauenberg focused on Slides 26 — 31 of his presentation (Attachment 9). He briefly
reviewed the issue of the EU being directed to adopt ICNIRP guidelines for exposure in the
workplace. There is agreement that the ICNIRP guidelines are overly conservative at low
frequencies. The intent is to reach agreement on limits that are more realistic—hopefully
IEEE C95.1. He explained that even though NATO SATNAG 2345 is based on C95.1, there
are still issues that have to be resolved including weighing the impact of limits on the
mission, e.g., being able to be exposed above the limits during certain operations. He said
that he is hoping for a SC3/SC4 draft for consideration as a replacement for STANAG 2345
by September, so that a draft can be finalized by January.

11. Reports from the Subcommittees:
a) SCi1:

Bassen described the scope of PC95.3.1, which was recently approved during sponsor
ballot. He pointed out that IEEE STD 1460 (measurement of quasi-static fields — 50/60
Hz) has been incorporated into the annexes of PC95.3.1. He explained that PC95.3.1 was
developed because of issues that arose at frequencies above and below 50/60 Hz. The
draft was initially balloted by SC1 in the spring of 2009 following which numerous
comments were addressed. Sponsor ballot began in July following which numerous
comments were addressed and a recirculation ballot was conducted which concluded 31
December 2009. The vote following recirculation was 100% affirmative. He pointed out
that PC95.3.1 addresses a number of issues including measurement uncertainty with
respect to complex fields. It is strictly a measurement/computation standard—bioeffects
are not discussed. CAD models that can be scaled without losing properties are
discussed, which can be made available for research purposes. A virtual family of
anatomical models for use with FDTD modeling, and the finite element method and the
impedance method are also discussed. He concluded by noting that there was
considerable effort in trying to harmonize uncertainty issues with ISO/IEC guide to the
expression of uncertainty in measurement (GUM).

b) SC2:
Tell explained that SC2 has been discussing the decision tree that Klauenberg is
developing (see Slide 33 of Attachment 9), which led to the need for clear and concise
definitions. He pointed out that terms such as “permissible limit,” “maximum
permissible exposure,” “reference level,” seem to mean different things to different
people. Another issue that was discussed at the SC2 meeting was the need for a series of
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12.

13.

14.

15.

workshops to address the application of C95.7 in different workplace scenarios and
technologies. A working group is being formed to pursue this, which will include
material to be covered, technologies to be addressed, where, when, etc.

c) SC3/SC4:

Ziskin reviewed the activities of SC3/SC4. He briefly discussed recent ICNIRP
report/statements that conclude that there is no clear evidence of harm at exposures below
the ICNIRP guidelines—SC4 will continue to monitor the research regarding exposure to
mobile telephones. He pointed out that ICES, Reilly and others, provided comments on
the ICNIRP Draft: “Guidelines for limiting exposure to time-varying electric and
magnetic fields (1 to 100 kHz).” He briefly discussed the literature surveillance and
evaluation process pointing out the many topic areas of interest. These include
epidemiology, epidemiology exposure assessment, human studies, animal cancer
bioassays, animal behavior and brain biochemistry, auditory pathology/MW hearing,
teratogenicity and reproduction, blood brain barrier permeability, immune function,
hormone changes, time-temperature thresholds, in vitro studies, membrane biochemistry,
(e.g., Ca™), and theoretical mechanisms. He then discussed the disadvantage of C95.1
not being freely/publicly available, which he thought was a major issue when trying to
promote the C95 standards. He also suggested that a possible means for addressing the
issue might be the preparation of a paper that explains C95.1 and its rationale and
publishing the paper in a journal with free access. Ziskin noted Hirata gave a
presentation at the SC3/SC4 meeting on the induced fields associated with magnetic field
exposure at low frequencies, which should be useful for the work being carried out on the
NATO document and the revision of C95.1-2005. He concluded by pointing out that an
issue raised at the “Workshop on Adverse Temperature Levels in the Human Body,” held
earlier in the week, is whether or not a threshold for thermal effects actually exists.

d) SCb5:

Petersen reported that C95.4 (safe distances from radio antennas during blasting
operations using electric blasting caps) was reaffirmed two years ago and is a stable
document. He said he sees no issues that would have to be addressed by means of a
revision or amendment.

ICES Website:

Petersen reported that he will be sure that the approved SC4 and TC95 minutes going back to
2000 are posted on the ICES website—the other subcommittee chars should try to do the
same.

New Business:
No new business.

Future Meetings:

The next TC95 meetings will be held in Seoul, South Korea, 11-12 June 2010—immediately
before the 32nd Annual Meeting of the Bioelectromagnetics Society.

Adjournment:

There being no further business, following a motion by Ziskin and a second by Klauenberg,
the meeting was adjourned at 1205 h.
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FDA White Oak Campus, Silver Spring, MD

List of Attendees

TC95 Meeting
15 January 2010

ATTACHMENT 1

Last M.I. | First Affiliation Member | E-mail
Name Name Status
1. | Angelone M. Leonardo FDA/CDRH 0o
2. Baron David AIHA Representative d.baron@ieee.or
3. Bassen Howard FDA/CDRH M Howard.bassen@fda.hhs.gov
4. Bodemann Ralf Siemens AG M ralf.bodemann@siemens.com
5. Bowman Joseph NIOSH 0 kirkbow@gmail.com
6. Bushberg Jerrold U. of California, Davis M jtbushberg@ucdavis.edu
7. Chou C.K. Motorola Labs M ck.chou@motorola.com
8. Cotton C. David Sitesafe Inc M david.cotton@ieee.org
9. D'Andrea John Naval Medical Research Unit M john.dandrea@navy.brooks.af.mil
10. | DeFrank J. John USACHPPM M john.defrank@us.army.mil
11. | Elder A Joe Independent Consultant M sbelder@aol.com
12. | Erdreich S. Linda Exponent M lerdreich@exponent.com
13. | Gallant Josette Industry Canada M josette.gallant@ic.gc.ca
14. | Haes, Jr. L. Donald BAE Systems M haes@mit.edu
15. | Hong bin Jin China Mobile 0o jinhongbin@cmdi.chinamobile.com
16. | Kim Nam Chungbuk Natl University M namkim@chungbuk.ac.kr
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ATTACHMENT 1

Last M.I. | First Affiliation Member | E-mail
Name Name Status
17. | Klauenberg B. Jon USAF M j.klauenberg@brooks.af.mil
18. | Martin Lindsay ARPANSA o Lindsay.martin@arpansa..gov.au
19. | Morrissey Joe NOVA South Eastern U M joe.morrissey@nova.edu
20. | Packer Malcolm Harris RF Communications M mpacker@harris.com
21. | Petersen C. Ronald R C Petersen Associates M r.c.petersen@ieee.org
22. | Reilly J. Patrick Metatec Associates M jpreilly@ieee.org
23. | Roberts J. Brad US Army CHPPM M Brad.Roberts@us.army.mil
24. | Tell A. Richard Richard Tell Assoc. Inc. M rtell@radhaz.com
25. | Testagrossa A Paul Alcatel-Lucent M paul.testagrossa@alcatel-lucent.com
26. | Thuroczy Gyorgy Nat Res Inst for Radiobiology M thuroczy@hp.osski.hu
27. | Umbdenstock* J. Donald Tyco/Sensormatic M djumbdenstock@tycoint.com
28. | Ziriax John Naval Medical Research Unit M john.ziriax@brooks.af.mil
29. | Ziskin C. Marvin Temple Univ. Medical School M ziskin@temple.edu

*Via telephone
M = Member
O = Observer
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Draft Agenda
ICES TC95 Meeting

Food and Drug Administration
WO-Bldg 02 room 2058
10903 New Hampshire Avenue
Silver Spring, MD 20993
Friday, 15 January 2010
9:00 AM —12:00 Noon

1. Call to Order: Chou
2. Introduction of those Present All
3. Approval of Agenda: Chou
4. Approval of June 21, 2009 TC34/95 minutes: Chou
5. Chairman’s Reports:
a) TC95 report Chou
b) Editorial Committee Chou
c¢) ICES AdCom Bodemann
6. Executive Secretary’s Report Petersen
7. Treasurer’s Report: Varanelli
8. Membership Chairman’s Report: Murphy
9. International Liaison Chairman’s Report: Murphy
Invited Speakers (TBD)
10. Report on NATO/IEEE project Klauenberg

11. Reports from the Subcommittees:
SC1, SC2, SC3, SC4 and SC5

12. ICES Website: Varanelli
13. New Business: Chou
14. Future Meetings: Chou

15. Adjournment
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TC95 Chairman’s report: (1/15/2010)

Activities:

1.

May 2009, NATO-IEEE agreement for ICES to maintain NATO EMF exposure
standard

TC95 and TC34 jointing meeting at Davos, Switzerland on June 21, 2009
SC4 First Editorial meeting held at NEMA on July 14-15, 2009

Declined to participate in the Washington DC meeting organized by Derva Davis held
on September 13-15, 2009

SC4 Second Editorial meeting held at FDA on September 28-29, 2009

Briefing to RF Interagency Working Group and FDA Cross Center Working Group
on September 30, 2009..\..\..\Data\FDA-RF IAWG\Agenda.ppt

Participated in Swedish Umea meeting on “Occupational Exposure to
Electromagnetic Fields: paving the way for a future EU initiative” on October 6-8,
2009, with Ralf Bodemann, Pat Reilly, and B Jon Klauenberg

Participated in Global Coordination of Radiofrequency Communication Research and
Health Policy meeting in Melbourne, Australia on November 20-21, 2009, as a
member of the USA Delegation.

Participated in FDA Thermal Workshop, January 11-12, 2010, Gaithersburg Hilton,
MD

2009 presentations related to C95 standard:

1.

C-K. Chou, T. Persson, and S. Lang “State of RF research and standards” at FDA to
Cross Center Working Group. March 30, 20009.

Limits and basis of IEEE EMF safety standards. 5™ International EMF Seminar in
China: Electromagnetic Fields and Biological Effects, Hangzhou, China, April 16-19,
2009.

Beijing Telecommunication Metrology Center, Ministry of Industry and Information
Technology, “State of RF Safety Research and Standards”. April 6, 20009.

Tsinghua University, High VVoltage Research Institute and Department of Physics,
“Research and Regulations on EMF Health Effects”. Beijing, April 9, 2009

Motorola University and Motorola China R&D Institute, “Safety Issues of Mobile
Phones and Base Stations™. Beijing, April 10, 2009

5th International EMF Seminar in China, “Limits and Basis of IEEE EMF Safety
Standards” Hangzhou, April 19, 2009.

International Seminar on Extremely Low Frequency Electromagnetic Fields and
Standards, “IEEE ICES EMF Exposure standards”. Beijing, April 22, 2009.

“Research and Regulations on EMF Health Effects” at Motorola ATS Tech Review,
July 21, 2009.

“RF exposure and compliance standards” at a briefing to Federal Interagency
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Working Group and FDA Cross Center Working Group, FDA, Silver Spring, MD,
September 30, 2009

10. “IEEE EMF Exposure Standards” at Conference on “Occupational Exposure to
Electromagnetic Fields: paving the way for a future EU initiative”, Umea, Sweden,
October 6, 2009.

11. “International RF Exposure and Assessment Standards” at GLORE Global
Coordination of Radiofrequency Communication Research and Health Policy”,
Melbourne, Australia, November 20, 2009.

12. “IEEE C95.1 Standard: temperature issue” at FDA Workshop, Gaithersburg, MD,
January 11-12, 2010.

TC95 Photos:

1% Editorial Committee Meeting held at NEMA, Roslyn, Virginia, July 13-14, 2009
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Attending “Occupational Exposure to Electromagnetic Fields: paving the way for a future
EU initiative” in Umea, Sweden, October 6-8, 2009
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Met with IEEE ICES TC95 members anr. J Lin of Taiwan, in Melbourne, Australia
on November 18, 2009 (hosted by Thanh Dovan, SC3 Co-Chair)
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Abiy Desta

With Abiy Desta of FDA at the FDA Thermal Workshop on January 11-12, 2010 at
Gaithersburg, MD. (Thanks to Abiy for his efforts in hosting the FDA Workshop)
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After the successful FDA Thermal Workshop held at Gaithersburg Hilton, on January 11-
12, 2010. Joe Morrissey the organizer of the Workshop, with help from Ken Foster and
Joe Elder as recorders.



ATTACHMENT 4

Agenda

¥

9:00-9:05 Introduction:

Carol Herman, Director of Standards Activities - CDRH FDA
9:05-9:10 Introduction: ICES Chairman (Ralf Bodemann)
9:10-9:.50 TC34 Product standards (Wolfgang Kainz)

SC1 Experimental methods (Mark Douglas)
SC2 Numerical methods (Wolfgang Kainz)

9:50-10:00 Q&A
10:00-10:20 Break
10:20-11:50 TC95 Exposure standards (C-K. Chou)

SC1: Techniques, Procedures, and Instrumentation (Howard Bassen)
SC2: Terminology, Units, Hazard Communication (Ric Tell)

SC3: Safety Levels, 0-3 kHz (Phil Chadwick/Thanh Dovan)(JP Reilly)
SC4: Safety levels, 3 kHz - 300 GHz (Art Thansandote/ Marv Ziskin)
SC5: Electro-Explosive Devices (Robert Needy/Drew Koban)

11:50-12:00 Bridging the two types of standard (C-K. Chou)

12:00-12:25 Q&A
12:25-12:30 Closing remarks: Abiy Desta - CDRH / FDA
12:30 Adjourn

st 3 2o &) 1EEE ICES

Slide 2
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ATTACHMENT 7

THE AIR FORCE RESEARCH LABORATORY "
LEAD | DISCOVER | DEVELOP | DELIVER #

ICES TC95 Membership Report
15 January 2010



ICES TC95 Membership Report
Outline

e Review of “Inactive members” — Final Results
— Recommendation
e New Members in 2009

* Becoming a Member of ICES



/’ Review of “Inactive Members’:
Qe Final Results

e 54 “Inactive” members e-mailed on 5 June ‘09
— 23 initial non-responders e-mailed again 30 June ‘09

Responses as of 15 Jan 2010
e 31 - Still want to be a member*

6 - No longer want to be a member*
 5- Undeliverable (bad e-mail address)

e 12 - Message “delivered” but no response received

*Each person was sent a personal e-mail stating that her/her
request had been honored.



/ Recommendation: Drop the foIIowmg

°%> from | CES M embership Rolls
Roger W Coghill roger@cogreslab.co.uk
Linda de Jager |dejager@tofs.ac.za
Guglielmo  d'Inzeo dinzeo@die.uniromal.it
Leon DuToit leonldutoit@yahoo.co.uk
Robert Gardner
Martino Grandolfo martino@iss.it
Jeff L Holley jeff_holley@fpl.com
Michael Manning mike@indexsar.com
Michael Moore mooremr@ornl.gov
Amitabha Mukhopadhyay mukhopadhyaya@coned.com
William F  Paul will_paul@ibew.org
Veli A Santomaa veli.santomaa@kolumbus.fi
Jon H Sirugo jon.sirugo@sce.com
Rosa M Tang, MD rtangmd@hotmail.com
Tammy Utteridge tammy.utteridge@imvs.sa.gov.au
Done-Sik Yoo dsyoo@etri.re.kr
Stephen Chiusano

*Includes 12 non-responders and 4 unable to contact
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Josette Gallant, Canada - accepted

Hughes Nappert, Canada - accepted

Richard Link, Canada - accepted

JoeMorrissey, Florida - accepted

Rajat Mathur, Calafor nia - accepted

Amnon Duvdevany, | srael - accepted

Donald Farrer, San Antonio - accepted

John Brewer, USAF, Singapor e- accepted

Rodney Croft, Australia - accepted

Dave Cotton, Colorado - accepted

Rene De Seze, France - accepted

Hiroaki Miyagi, Japan - accepted

Akinasa Hirata, Japan - accepted




4/ Privileges of Official Membership
Qe on |IEEE ICESTC95

e Accessto protected part of ICES Website

« E-mail notification of meetings and other events

e Permission to publically cite self as“Member of ICES TC95”
 Listing in the preface of IEEE C95 standards

 Inclusion in member ship statistics

. \éotlilng on committee issues at meetings and by letter (e-mail)
alo

. Pe}rticipating In all ballotson |CES standards, subject to |lEEE
rules.

To apply for membership, e-mail

Michael.Murphy@Brooks.af.mil




QUESTIONS?

SHOW ME
the DATA!

ICES Meeting 10,000 BC — approved minutes still not available.
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ATTACHMENT 8

Computational electromagnetic analysis
In a human head model with EEG electrodes and leads
exposed to RF sources at 915 MHz and 1748 MHz

Leonardo M. Angelone, Giorgi Bit-Babik, C-K. Chou

IEEE ICES TC 95
Silver Spring, MD
15 January 2010



Background

Electroencephalography (EEG), in combination with exposure to mobile
phone or equivalent sources, has been used as a mean to quantify
potential neurological effects of mobile phone exposure (Valentini et al.
2007).

Conductive EEG leads may interfere with RF field, since induced currents
may be generated on the leads and conducted into the head through the
interface between EEG electrode and epidermis (Guy, 1974).

Schmid et al. (2007) showed minimal interference when EEG leads were
placed orthogonally to the source, but raised potential issues for
different leads orientation or number of EEG electrodes/leads.

The estimation of induced current in EEG leads can be cumbersome for
complex geometries. Anatomically precise computational models can be
useful to evaluate the interactions between leads and RF source
(Angelone et al. 2004).














































































& Action Levels (AL) Without a
— Exposure Limit Values (ELV) LYY

« At Action Level, all that is legally required is a safety
management program be instituted to prevent reaching ELV

However,

« Without ELVs, how can Action Levels be set?

« Without ELVSs, Action Levels will become de facto ELVs

« Some NATO nations have already implemented ALs as ELVs

« Recent publication by the group reviewing stakeholder
Impacts notes Action Levels will become de facto limits!

— Mild KH, Alanko T, Decat G, Falsaperla R, Gryz K, Hietanen M, Karpowicz J,
Rossi P, Sandstroem M. Exposure of workers to electromagnetic fields. A
review of open questions on exposure assessment techniques. Int J Occup Saf
Ergon. 2009;15(1):3-33.

PA case #09-466 Distribution A. Approved for public release 9



%.% European Worker Standards o n

Most EU nations are already working to the “action levels” in

Directive 2004/40/EC

USA, CAN and some Non-EU Nations military unlikely to
adopt similar standard

EU and Non-EU cooperation needed for interoperability

Possible NATO - EU coordination in the civil standards area

NATO Civil Initiative

PA case #09-466 Distribution A. Approved for public release
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; Y
S NATO Civil Standards Initiative 5!,

« Use suitable civil standards to the maximum practicable extent

« Develop NATO standard only when no applicable civil
standard is available

* Promote existing NATO standards to civilian use
— Make available to a maximum number of users
* |In accordance with NATO security rules

« Promote interoperability

NATO/EAPC(NCSREPS)D(2006)0001)

PA case #09-466 Distribution A. Approved for public release 1



& Benefits of “Going Civil” e

* Reduction in cost of maintaining standards

* Leverage resources

 Avoid duplication of effort: Don’t remake the wheel
« Gain access to wider spectrum of standards

« Make available to a maximum number of users
 Remain abreast of industry advancements

« Use the experts: SDOs focus on drafting standards

PA case #09-438 Distribution A. Approved for public release 12



Drivers for Military Use of Civil ae

W Standards ¥sn

* The Perry Memo: Perry, William J. “Specifications and Standards — A New Way of
Doing Business” DoD Memorandum. 29 June 1994.

 Office of Management and Budget (OMB) Circular No. A-119

(Revised), "Federal Participation in the Development and Use of Voluntary Consensus
Standards and in Conformity Assessment Activities“ February 10, 1998.

e Public Law 104-113, The National Technology and Transfer and
Advancement Act of 1995

 DoD 4120.24M "DoD Standardization Program (DSP) Policies and
Procedures”, March 9, 2000

« NATO Framework For Civil Standards (c-m(2004)0009)

« “Participation in Non-Governmental Standards Bodies is a
‘gOOd business model’”” . saunders DSP Journal Jan/Mar 2009.

PA case #09-438 Distribution A. Approved for public release 13



NATO Criteria for Standards ae

Developmental Organization Ys»

« Develop standards that
— Are widely recognized and used in NATO Nations
— Use Open, Transparent, Consensus procedures

— Use due process in adjudication of comments or
complaints from materially affected parties

— Are relevant to NATO standardization requirements

* Be recognized as developing standards of high technical
guality and global relevance

PA case #09-466 Distribution A. Approved for public release 14



NATO Standardization Agency a2

Technical Cooperation Agreements ¥s®

ANSI

PA case #09-438

1EC ﬁl!

'@

Distribution A. Approved for public release

Siwrard Wordee

Technical
Cooperation
Agreement not a
firm requirement
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%% Transition to Civil Standard a
' Development Organization Mgh

 First-ever trial of NATO Standardization Agency (NSA)
civilian standards initiative

— Opportunity to “solve” impasse to S2345 revision

« 26 Oct 07: European Committee for Standardization (CEN)
contacts NATO Standardization Agency Civil Standards
Management Working Group (CSMWG):

— CEN recommends European Committee for Electrotechnical
Standardization (CENELEC)

— Discussions held 12 Dec 07, 14 Mar 08 at NATO & CENELEC,
Brussels: CENELEC prohibited by EU Parliament from setting
exposure limits..... Will not respond

« Marketing proposal to SDOs: Two respond
— International Electrotechnical Commission (IEC)
(Same prohibition against setting exposure limits as CENELEC)

— Institute of Electrical and Electronics Engineers (IEEE)

PA case #09-466 Distribution A. Approved for public release 16



(D

S  |EEE/ICES Selection Factors sb

« |EEE International Committee on Electromagnetic Safety
(ICES) operates under the extensive rules, requirements, and
audit procedures of the IEEE Standards Association to ensure
openness, transparency and due process at every level

* ICES meets NATO requirements for openness and consensus

* ICES members participated in prior editions of STANAG 2345
and NATO Advanced Research Workshops on RF standards

« Chair of IEC TC106 is also Secretary of IEEE/ICES high
frequency subgroup and a member of the IEEE Stds Board

The Bottom Line

IEEE/ICES: The only Civil Standards Developmental Organization
that has a charter to set EMF exposure limits

PA case #09-466 Distribution A. Approved for public release 17



International Committee On a2
Electromagnetic Safety (ICES) s

* The ICES subcommittee (SC4) is open to anyone with a direct
and material interest in the activities of the subcommittee

 The IEEE/ Committee, ICES that developed the latest (2005)
edition of the RF safety standard C95.1 consists of:

— 132 participants
— Multinational membership: 24 countries
— Open: Government, universities, industry, and the public

— Multidisciplinary: 14 disciplines including medicine,
epidemiology, biology, biophysics, physics, risk
assessment, risk communication, and engineering

PA case #09-466 Distribution A. Approved for public release 18



A No Brainer! Aon

_s |EEE/ICES!!

Celebrating 125 Years
of Engineering the Future

PA case #09-466 Distribution A. Approved for public release 19



@ NATO Standardization Agency .:"‘,-'
N2
lechnical Cooperation Agreements ¥s»

w8

Celebrating 125 Years
of Engineering the Future

PA case #09-438 Distribution A. Approved for public release 20



Press Release: Technical Cooperation T
Agreement Between NATO & IEEE Ys»

“NATO Standardisation Agency (NSA) and the Institute of Electrical and Electronics
Engineers (IEEE) Standards Association signed a Technical Cooperation
Agreement today, 14 May, 2009.”

« Share knowledge of standards development activities

« Avoid duplication whenever possible

« Exchange information about standards development activities
In the electrical, electronics, computer, and related fields.

« Exchange technical data and information regarding standards,
standards development and standards revisions in areas
related to human health and safety

« Covers all IEEE standards

PA case #09-466 Distribution A. Approved for public release 21




Technical Cooperation Agreement &
| NSA-IEEE Signed s

NATO —‘-
Standardization Agency '

TECHNICAL COOPERATION AGREEMENT
SIGNING BETWEEN THE NSA AND IEEE - 14 MAY 2009

PA case #09-466 Distribution A. Approved for public release 22



First Transfer of a NATO &
Standardization Agreement s

Celebrating 125 Years '
of Engineering the Future S b

Technical Cooperation Agreement
between the

Institute of Electrical and Electronics
Engineers, Incorporated
(IEEE)

and the

NATO Standardization Agency
(NSA)

‘Il am very glad to establish this new relationship with IEEE, which
constitutes the basis for the very first transfer of a NATO STANAG to
a civil Standards Developing Organization,” said Vice Admiral Juan
A. Moreno, Director NSA. “For the first time in NATO’s 60 year-old
history, a STANAG will be converted into a civil standard that will
meet civil and military requirements.” NATO News 15 May 2009

PA case #09-466 Distribution A. Approved for public release 23



%% Specific Agreement Between “n‘

NATO & IEEE Ysh»

“New IEEE Military Workplace Standard” signed 30 July 2009

* |EEE shall develop, maintain, revise, and update a new IEEE
military workplace standard that will address normative
military occupational/workplace-specific exposure limits to
electric, magnetic and electromagnetic fields

* Seven pages, 24 Sections SUEEE &
— Introduction
— General Provisions
— Grant and Reservation of Rights S —
— Outline of Action Plan T

PA case #09-438 Distribution A. Approved for public release



, D
S |EEE Military Workplace Standard 1,

Specific Agreement for the Development of a New IEEE Civil
Standard to Replace the NATO EMF Standard, Adopted Under
STANAG 2345 (effective 1 August 2009)

From and after the Effective Date, the IEEE shall develop,
maintain, revise, and update a new IEEE military workplace
standard that will address normative military
occupational/workplace-specific exposure limits to electric,
magnetic and electromagnetic fields, i.e., limits for exposures in
controlled environments, over the full frequency spectrum from
0 Hz to 300 GHz (the “New IEEE Military Workplace
Standard”)

The NATO EMF Standard will become a core document
contribution to the New IEEE Standard.

PA case #09-438 Distribution A. Approved for public release 25



4|\
NZ

The NATO Standards JiY
Transfer Process S h

Selection of NATO standardization documents for transfer pone

Market survey (st Jun 08, 2" Sep 08)

Done

SDO response (1 oct 08) and selection of the SDO (22 Jan 09)

Done

Technical Cooperation Agreement (14 May 2009)

Specific Agreement for standard (1 August 2009) Done
SDO accepts NATO standard s
SDO forms technical group (1st meeting 22-23 July 2009) .
Revise or draft new (expected in 9 months)
Publish (additional year)
NATO adoption / recognition of civil standard (6-12 months)

PA case #09-438 Distribution A. Approved for public release
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ﬁ% Way Ahead for Transition of Standard -
. Under STANAG 2345 zm

 |CES coordinates with the Custodian
 Custodian coordinates with other NATO subject matter experts
 |EEE publishes the “IEEE Military Workplace Standard”

« Nations subject matter experts determine if the standard meets
NATO requirements (and National requirements)

 Custodian, on behalf of the Tasking Authority (TA), works to
develop Standardization Agreement (STANAG 2345) to
formally adopt the civil standard.

* TA (Custodian) develops a covering STANAG 2345

* NATO nations ratify/agree to the document, and NSA
promulgates the STANAG

PA case #09-438 Distribution A. Approved for public release 27



E%  TC95- NATO Working Group &

v Progress ¥sn

« 22 Jan: NATO Medical WG approved transfer to IEEE

« 24 Apr. Delegated Tasking Authority, Medical Board approves
14 May: Technical Cooperation Agreement NSA-IEEE signed
30 Jul:  Specific Agreement with IEEE signed

14 Jul:  1stdraft IEEE PC95.2345™/D1.0

17 Jul: Project Authorization Request (PAR) PC95.1-2345
submitted

« 22-23 Jul: 15t meeting of IEEE TC95 NATO Working Group
« 4 Sep: 2"d draft IEEE PC95.2345™/D1.1

« 10 Sep: PC95.1-2345 PAR to IEEE New Standards
Committee (Approved 11 Sep until Dec 2013)

« 28-29 Sep: 2" meeting of IEEE TC95 NATO Working Group

PA case # 09-438 Distribution A. Approved for public release 28



Siam Inclusion of Military Relevant Needs N

“If not totally suitable: include defence needs in the body
of the civil standard or as an Annex;”

“If not totally suitable: include military options or ‘grading’
to cover defence needs in the Civil Standard.”
NATO/EPAC (NCSREPS)D(2007)0001

“...there are circumstances that require unique defense
specifications and standards because of the nature of
the system and in these cases a “defense unique

Standard” may be the better option...”
G. Saunders, NATO Policy on Civil Standards, 7 Mar 2009

PA case # 09-438 Distribution A. Approved for public release 29



%% Door Opened for NATO Involvement &=

. in EU Commission ¥sn

« 3 Feb 09: Director NATO Standardization Agency letter to EU
— Requests NATO participation in EC Directive review
— Cites potential impacts to military operations and
Interoperability and safety concerns
* 18 Feb 09: Custodian invited brief to EU Commission WG;
Ljubljana, SLO
« 21 Apr 09: Director General European Union Commission
Invites NATO to participate in future stakeholder meetings

« 9 July 09: Briefing on impacts to EU Commission WG:
Luxembourg, LUX

« 6-8 Oct 09: Umea, SWE: Invited stakeholder to EU Presidency
Conference on electric and magnetic fields (EMF) worker safety

PA case # 09-438 Distribution A. Approved for public release 30



f Y
%% Summary N

Sh

* Medical Standards Board approves transfer to IEEE: Jan 09

» Technical Cooperation Agreement NATO/IEEE signed: May 09
 Specific Agreement signed: Jul 09

 [IEEE working group formed: Jul 09

* TC95.1-NATO WG editorial meetings: Jul, Sep 09

* PAR approved: Sep 09

« EU Commission invites NATO/NSA to working group: A Door
Opened

* New IEEE NATO Standard in 9-12 months
* Transfer-conversion ON TRACK

PA case #09-466 Distribution A. Approved for public release 31
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QUESTIONS? )

2292727

QUESTIONS

B. JON KLAUENBERG, Ph.D.,

AFRL 711 HPW/RHDR

Air Force Research Laboratory

711 Human Performance Wing
Human Effectiveness Directorate
Directed Energy Bioeffects Division
Radio Frequency Radiation Branch
bertram.klauenberg@us.af.mil
210-536-4837

Distribution A. Approved for public release 32
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Established Adverse Effects Exposure Level

Controlled environment

Uncontrolled Environment—
Unrestricted Access

Hospitalization

Medical Evaluation of
any persennel who
are exposed =5x5
controlled limit

Exceed
controlled
environment
limit by 10Xs ?

All persons
excluded

Exceed
controlled
environment
limit by 5Xs

Increase controls to
exclude all persons
Medical evaluation not
required if exposed

Public excluded
Trained allowed

Exceed
controlled
environment
limit?

Initiate Controls such as
signs, painted exclusion
areas

Exceed Action
Level?

All persons
allowed

No Action
required:
No Signs

Worker)

Capable of
Producing Fields in
Excess of Basic
Restriction?

Unaware Public (Includes Untrained

Controls should be
implemented to
prevent personnel
exceeding
exposure limit

Action Level

INFORMATION
No Action Required

Cat 4:
Imminently
hazardous
sttuation

Will result in
SEr1ous jury or
death.

Cat 4:
Potentially
hazardous
sifuation
Could result in
SET10Us MUy of
death. Requires
hospitalization

Cat 3:
Potentially
hazardous
situation or
unsafe practices
Could result n

Alternative Safety Limits with
heightened safety Controls

Reference Level

EMF Trained Expert Worker

Controlled Workspace — Restricted Access

Cat 1:
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	Chou briefly described the session on International RF exposure and assessment standards that he attended at the Global Coordination of Radiofrequency Communication Research and Health Policy (GLORE) meeting held in Melbourne, Australia, 20 November 2...
	Tsinghua University, High Voltage Research Institute and Department of Physics, “Research and Regulations on EMF Health Effects”. Beijing, April 9, 2009
	Motorola University and Motorola China R&D Institute, “Safety Issues of Mobile Phones and Base Stations”. Beijing, April 10, 2009
	5th International EMF Seminar in China, “Limits and Basis of IEEE EMF Safety Standards” Hangzhou, April 19, 2009.
	International Seminar on Extremely Low Frequency Electromagnetic Fields and Standards, “IEEE ICES EMF Exposure standards”. Beijing, April 22, 2009.
	“Research and Regulations on EMF Health Effects” at Motorola ATS Tech Review, July 21, 2009.
	“RF exposure and compliance standards” at a briefing to Federal Interagency Working Group and FDA Cross Center Working Group, FDA, Silver Spring, MD, September 30, 2009
	“IEEE EMF Exposure Standards” at Conference on “Occupational Exposure to Electromagnetic Fields: paving the way for a future EU initiative”, Umea, Sweden, October 6, 2009.
	“International RF Exposure and Assessment Standards” at GLORE Global Coordination of Radiofrequency Communication Research and Health Policy”, Melbourne, Australia, November 20, 2009.
	“IEEE C95.1 Standard: temperature issue” at FDA Workshop, Gaithersburg, MD, January 11-12, 2010.
	TC95 Photos:
	1st Editorial Committee Meeting held at NEMA, Roslyn, Virginia, July 13-14, 2009
	Attending “Occupational Exposure to Electromagnetic Fields: paving the way for a future EU initiative” in Umea, Sweden, October 6-8, 2009
	Met with IEEE ICES TC95 members and Dr. JS Lin of Taiwan, in Melbourne, Australia on November 18, 2009 (hosted by Thanh Dovan, SC3 Co-Chair)
	With Abiy Desta of FDA at the FDA Thermal Workshop on January 11-12, 2010 at Gaithersburg, MD. (Thanks to Abiy for his efforts in hosting the FDA Workshop)
	After the successful FDA Thermal Workshop held at Gaithersburg Hilton, on January 11-12, 2010.  Joe Morrissey the organizer of the Workshop, with help from Ken Foster and Joe Elder as recorders.
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