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Approved Meeting Minutes  
ICES TC95 Meeting  

Motorola Inc. 
8000 West Sunrise Blvd.  

Plantation, FL 33322 
Thursday, 4 December 2008  

9:00 AM – 1:00 PM  

 

1. Call to Order:  
Chairman Chou called the meeting to order at 0900 h. 

2. Introduction of those Present 
Each of the attendees introduced her/himself.  See Attachment 1 for the list of attendees. 

3. Approval of Agenda: 
Following a motion by Lang that was seconded by Ziskin, the agenda was approved without 
modification.  (See Attachment 2 for agenda.) 

4. Approval of December June 8, 2008 Minutes: 
Following a motion by Bushberg that was seconded by Ziskin, the minutes of the June TC95 
meeting were approved without modification. 

5. Chairman’s Report:  
a) TC95  

Chou presented a slide showing a summary of activities for the year (see Attachment 3).  
Included in the review were a number of book chapters and a number of presentations 
before various audiences throughout the world – each relevant to ICES activities.  He 
described a recent trip to Taipei (see Attachment 4.) where the emphasis was on meeting 
with officials of the National Communications Commission, the Environmental 
Protection Administration, the Taiwan Telecommunication Industry Development 
Association and, especially, the Department of Health, Bureau of Health Promotion, 
Taiwan, to promote the IEEE standard and discourage the precautionary principle 
approach that is being promoted by various activist groups.  He said that he encouraged 
officials of these organizations to become familiar with a number of relevant studies 
carried out by scientists in Japan where $97 M was spent funding research over a 10 year 
period.  The conclusions of this research were there is no convincing evidence of effects 
on health, including non-thermal effects, from RF energy at levels that comply with 
contemporary exposure limits. 
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Chou also briefly described the WHO environmental “idiopathic illness” study.  In 
response to a question by Lang regarding the outcome of the meetings in Taipei, Chou 
said that the outcome remains uncertain.  He concluded by reviewing some of the 
activities of the BioInitiative Report (BIR) group.  He pointed out that the BIR received a 
lot of publicity in the EU and Taiwan.  In response to a question from Tell, Chou noted 
that while he and others frequently stress the impracticality of implementing the MPEs 
suggested in the BIR, and the illogical reasons for doing so, the message seems to fall on 
deaf ears of the often times irrational audience, i.e., activists and the media.  Chou said 
that his focus is on educating government agencies about confirmed science. 

b) ICES AdCom  
Bodemann briefly reviewed the highlights of the October and December AdCom 
meetings.  He pointed out that once again the IEEE banking system was changed.  
Because of the large number of IEEE SCCs, societies and councils that have treasuries, a 
new banking system, called “concentrated banking” has been implemented so that IEEE 
can more easily keep track of the money for tax purposes.  This required a major effort by 
the ICES Treasurer, Varanelli, to undo the system he set up earlier and move everything 
into the new system.   
Bodemann also mentioned that C95.1 and C95.6 will be merged into a single standard 
covering the frequency range of 0 Hz to 300 GHz.  This effort will begin shortly – action 
on C95.1-2005 will have to be taken before 2010, i.e., revision, reaffirmation or 
withdrawal.   
Bodemann reviewed some of the international meetings with which he has been involved.  
These included the 13th WHO International Advisory Committee Meeting in Berlin, 19 – 
20 June (which immediately followed the 17 – 18 June BfS Final Research Summary 
Conference, also held in Berlin) where he gave an update on ICES activities.  He said that 
he focused on the IEEE-SA process, especially openness, voluntary, not funded, and the 
wealth of expertise and interest within ICES.  Some of the topics discussed by others 
were the delay in reporting the Interphone results and the BIR.  He said the meeting was 
well-attended with participants form more than 30 – 40 countries.  He is concerned that 
the WHO may not come forth with a statement on the BIR.  Chou noted that while ICES 
and ICNIRP develop standards and guidelines based on science to protect against 
established adverse health effects, the BioInitiative Group promotes precautionary 
measures and petitions for much lower exposure limits to avoid possible biological 
effects (shown in the report but not repeatable by others).  Unlike the balanced, science-
based reviews by the Health Council of the Netherlands and from similar organizations in 
other countries, BIR is a compilation of selected reports, and portions of reports, that 
support a specific agenda. The BIR also lacks data from animal studies. It is essentially a 
collection of non-peer reviewed individual chapters, and the authors are responsible for 
their own chapters. It is not a consensus report of the group.  
Bodemann also reviewed the 15 – 16 September workshop 15 Years on: Reviewing the 
Past and Looking Forward ICNIRP Workshop on Basic Radiation Protection Principles 
held in Prague.  He said that it was an opportunity for current and past ICNIRP members 
to celebrate a 15 year history.  He said that according to Vecchia, it is unlikely that 
ICNIRP will change their policy and rationale regarding ALARA, i.e., it does not fit 
when developing standards for physical agents that exhibit thresholds for adverse effects, 
but ICNIRP may provide precautionary advice.  Bodemann said that he was impressed 
that discussions regarding ICES have been on the increase at these meetings, particularly 
discussions about the ICES rationale for relaxing the spatial peak average SAR for the 
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pinnae and the rationale for the low frequency basic restrictions.  He said that C95.6 was 
frequently referenced at the ICNIRP workshop.  He also noted that both ICNIRP and 
WHO have problems keeping their documents updated.   
Bodemann also discussed the EU Working Party on EMF that is focusing attention on the 
EC Directive to adopt the ICNIRP guidelines in the workplace (see Attachment 5).  He 
said that in order to keep on schedule with the program for implementing the ICNIRP 
guidelines in the workplace by 2012, the MRI issue has to be resolved by 2010.  
Specifically, if a Commission proposal is ready by the end of April 2010, and if a new 
directive is adopted by April 2011 by European Parliament and the Council, and if a new 
directive is transposed by 30 April 2012 by the member states (MS), then new rules will 
be in place in due time.  If adoption comes later, it must happen before 30 April 2012 and 
an additional delay for transposition must be given to the MS.  He said that he was 
encouraged that the invited experts do not include obvious activists and ICES will be 
invited to participate.  In response to a question from Morrissey, Bodemann replied that 
an ICES or COMAR statement on MRI would be useful at the appropriate time in the 
process.   

6. Executive Secretary’s Report  
Petersen provided an update on ICES and IEC TC106 activities (see Attachment 6).  He 
discussed the new Baseline Model Procedures for SCCs (P&Ps), which differ from those of 
ICES in several instances.  The ICES P&Ps were approved in 2007, however, and a revision 
will not have to be submitted until 2012.  He also reported that the ICES Annual Report was 
accepted by the SASB in June.  He reviewed the status of each of the C95 standards and the 
PARs that were approved in 2008 and reviewed the IEEE SA requirements for voting in 
sponsor ballots.  The issue of jointly developed IEC/IEEE standards was discussed.  Petersen 
said that an agreement between IEEE and IEC was signed in August.  This process would 
allow IEC project teams and IEEE committees to work together to develop dual logo 
standards.  Obvious candidates would be P1528.1, .2,  and .3 (TC34 computational standards) 
since there are no equivalent IEC or CENELEC projects.  There was consensus that this is an 
opportunity for ICES and we should move forward. 

MOTION 1: 
Tell moved that the ICES AdCom should take formal action and move forward with the 
dual logo jointly developed standards process.   

The motion was seconded by Bodemann and was approved unanimously. 

ACTION ITEM 1: 

The AdCom will move forward to begin the process of submitting standards projects 
P1528.1, .2, and .3 to IEC for consideration as jointly developed standards. 

7. Treasurer’s Report: 
(See Attachment 7.) 

8. Membership Chairman’s Report 
Murphy began by reviewing a number of meetings that he recently attended where he gave 
presentations on RF safety to audiences not familiar with ICES, or in many cases not familiar 
with RF safety standards (see Attachment 8).  He described some of the privileges of TC95 
membership, including access to portions of the literature database that are password 
protected.  He also described how to join and how to remain a member of TC95.  He 
provided a list of applicants who were accepted or whose applications are pending (see slide 
9 of Attachment 8).  He also presented a list of the TC95 members, which is in the process of 
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being updated, and a list of TC34 members.  He pointed out that Wolfgang Kainz is the TC34 
Membership Chairman.  He concluded by showing the most recent ICES brochure, which he 
said also need to be updated. 

9. International Liaison Chairman’s Report—Invited Speakers: 
a) IEEE/NATO STANAG  

B Jon Klauenberg addressed the issue of the transfer of NATO Standardization 
Agreement 2345 (STANAG 2345 – Evaluation and Control of Personnel Exposure to 
Radio Frequency Fields – 3 kHz to 300 GHz) to TC95 for conversion to an IEEE 
standard but with a broader frequency range, i.e., 0 Hz to 300 GHz (see Attachment 9).  
He explained the need for a NATO standard and reviewed the NATO Standardization 
Agency (NSA) process and pointed out differences between the NSA and IEEE process, 
e.g., a 3-year maintenance cycle for NATO STANAGs versus a 5-year cycle for IEEE 
standards.  Key to the process is that any standards developing organization (SDO) 
selected by the NSA must follow a consensus process, transparent at every level, and 
open to all materially affected parties.  He explained that in September, a detailed market 
survey was sent to several SDOs including IEC, CENELEC, SAE and IEEE.  IEEE 
responded favorably; the project was outside the scope of IEC and CENELEC, and SAE 
deferred to IEEE.  He pointed out that ICES members participated in previous editions of 
STANAG 2345, which were based on IEEE Std C95.1-1991.  Klauenberg concluded by 
explaining how conversion of STANAG 2345 into an IEEE standard falls in line with 
current TC95 activities, particularly combining of C95.1 and C95.6 into a single standard 
covering the frequency range of 0 Hz to 300 GHz, and PC95.1a, which sets ceiling limits 
for induced and contact currents.  One potential consequence of this effort could be the 
adoption of portions of the STANAG as a workplace standard in the EU, since military-
specific aspects of the standard will not be contained in the body of the standard but will 
appear in annexes or other standards.  He is optimistic that an agreement will be reached 
between NSA and IEEE sometime in the spring.   

b) Dosimetry – Update 
Chou presented a number of slides from a presentation that he gave at the 30th Annual 
Meeting of BEMS held in San Diego in June (see Attachment 10).  The title of the 
presentation The Importance of Dosimetry in Identifying Artifacts in RF Biological Effect 
Studies, addresses a number of key issues including factors that affect the outcome of a 
study, e.g., dosimetry, temperature control, field enhancement and induced current.  The 
conclusion is that the interaction between RF fields and biological systems is complex 
and, therefore, researchers must include detailed and accurate dosimetry as an integral 
part of a biological study in order to understand the origin of the biological effects.   

10. Reports from the Subcommittees: 
a) SC1 (Measurement Techniques, Procedures, and Instrumentation) 

Bassen reported that SC1 met Tuesday to discuss open issues associated with the draft of 
PC95.3.1 (see Attachment 11).  He briefly reviewed the various sections of the draft and 
reported that the SC1 balloting draft will be sent to the SC1 ballot Group early in January 
with a thirty day period to respond.  Shortly after the ballot closes he expects to hold a 
meeting in the Washington DC area to address comments and resolve negative ballots.  
Bassen also provided an update on a number of low frequency issues including cardiac 
pacemaker interference/malfunction related to MRI gradient fields, the magnetic fields 
associated with some iPods, and the fields produced by certain RFID readers.  He pointed 
out that the pacemaker malfunction rate associated with the 134 kHz fields from some 
RFID readers approached 80% when the reader was between 6 and 40 cm from the 
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pacemaker.  Bodemann noted that the expanding technology is driving toward higher 
power RFID readers and other commonly used devices.   

b) SC2 (Terminology, Units of Measurements and Hazard Communication) 
Tell explained that he will be organizing a working group meeting early next year to 
discuss open issues.  These include addressing an informal interpretation request 
regarding which C95.1 MPE should be applied to the general public.  He said that he will 
ask the inquirer for a formal request so that the response can go through the ICES 
interpretation process.    

c) SC3/SC4 (Safety Levels with Respect to Human Exposure to Electromagnetic 
Fields, 0 Hz– 3 kHz/Safety Levels with Respect to Human Exposure to 
Electromagnetic Fields, 3 kHz – 300 GHz)  
Ziskin reported that SC3and SC4 met jointly to discuss combining C95.1-2005 and 
C95.6-2002 (R2007) into a single standard.  He said that an Editorial Working Group is 
being established to begin work on the revision.  Initially the working group will consist 
of the following members: Bodemann, Chou, Dovan, Petersen and Reilly.  Ziskin also 
reported that the literature surveillance/evaluation process is being expanded to address 
low frequencies.   

d) SC5 (Safety Levels with Respect to Electro-Explosive Devices) 
Needy reported that C95.4-2002 was reaffirmed in 2008, the standard is stable, and he 
sees no immediate reason at this time to begin a revision.   

11. ICES Website: 
Bodemann reported that the AdCom decided that in order to expedite the process of posting 
information on the ICES website, the following ICES members are now authorized to submit 
articles and other postings directly to the webmaster: Bodemann, Chou, Gettman, Kainz, 
Murphy, Petersen, and Varanelli.  Varanelli should be copied on all such requests.   

12. New Business 
No new business. 

13. Plans for Future Meetings: 
The June 2009 ICES meetings will be held in Davos Switzerland following BioEM 2009.  
The meetings will begin at noon, Friday 19 June and end on Sunday or Monday 21 or 22 June, 
respectively.  Some of the TC34 and TC95 subcommittees will meet concurrently; the TC95 
meetings will end following a joint TC34/TC95 meeting, Sunday morning, 21 June. 

14. Adjournment:  
Following a motion by Murphy and a second by Petersen, the meeting adjourned at 1220 h.   
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Motions Arising from 4 December 2008 AdCom Meeting 

 

 Motion Moved/Seconded Yes/No/Abstain 
1. The ICES AdCom should take formal 

action and move forward with the dual 
logo jointly developed standards process.  

Tell/Bodemann Unanimous 

 
 

Action Items Arising from 4 December 2008 AdCom Meeting 
 

 Action Assigned to Date Due Status 
1. Move forward to begin the 

process of submitting 
standards projects 
P1528.1, .2, and .3 to IEC for 
consideration as jointly 
developed standards. 

ICES AdCom 1 May 2009  
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Attendance: TC95 Meeting, 4 December 2008 
 

 Last Name First Name Affiliation Status 

1. Baron Dave AIHA Representative M 

2. Bassen Howard FDA/CDRH M 

3. Bodemann Ralf Siemens AG M 

4. Brewer John  HCJB Global M 

5. Bushberg Jerrold U. of California, Davis M 

6. Chou C-K Motorola M 

7. Cohen Jules Independent Consultant M 

8. DeFrank John  US ARMY CHPPM M 

9. Elder Joe Motorola M 

10. Futch  James Florida Dept. of Health M 

11. Gettman Ken NEMA M 

12. Haes Donald BAE Systems M 

13. Hatfield James Hatfield and Dawson M 

14. Klauenberg B. Jon USAF M 

15. Lang Sakari Nokia M 

16. Lodwick  Jeff  US Department of Labor M 

17. Mathur Rajat Hammett & Edison M 

18. Morrissey Joseph Motorola M 

19. Murphy Michael USAF M 

20. Needy Robert Naval Surface Warfare Ctr M 

21. Packer Malcolm Harris RF Communications M 

22. Petersen Ron Independent Consultant M 

23. Roberts Brad US ARMY CHPPM M 

24. Tell Rick Richard Tell Assoc. Inc. M 

25. Testagrossa Paul Alcatel Lucent M 

26. Tofani Santi  Servizio Di Fisica Sanitaria M 

27. Umbdenstock Donald Tyco/Sensormatic M 

28. Ziskin Marvin Temple Univ. Medical School M 
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DRAFT  
Preliminary Agenda  
ICES TC95 Meeting  

Motorola Inc. 
8000 West Sunrise Blvd.  

Plantation, FL 33322 
Thursday, 4 December 2008  

9:00 AM – 1:00 PM  

1. Call to Order:  Chou 

2. Introduction of those Present All 

3. Approval of Agenda:  Chou  

4. Approval of June 8, 2008 Minutes:  Chou  

5. Chairman’s Report:  

a) TC95  Chou  

b) 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. Reports from the Subcommittees:  Chou  

11. ICES Website:  Varanelli  

12. New Business:  Chou  

13. Plans for Future Meetings:  Chou  

14. Adjournment:  Chou 
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2008 IEEE ICES TC95 Chairman Activity Summary (C-K. Chou) 
 
Book chapters: 
1. C-K. Chou, R. Petersen, “Radio Frequency exposure and compliance standards” In Fujimoto 

K. (Editor) “Mobile Antenna Systems Handbook, 3rd Edition”. Artech House, Norwood, MA. 
July, 2008, pp:321-342.   

2. C-K. Chou, “IEEE Radio Frequency Exposure Standard”, in "International EMF Conference 
2007: Electromagnetic Fields, Bioeffects Research, Medical Applications, and Standards 
Harmonization", KH Ng, ND Montgomery, and LK Tan (Editors), University of Malaya 
Press, Malaysia (August 2008), pp.1-4.  

Safety related presentations: 
1. C-K. Chou and J.A. Elder. “RF Bioeffect Research to Address Human Safety Concerns” 23rd 

Progress in Electromagnetic Research Symposium, Hangzhou, China. March 24-28, 2008.    
2. C-K. Chou, “Biological effects and medical applications of electromagnetic energy” 25th 

Scientific Frontier Forum, Shanghai Jiao Tong University, March 21, 2008.  
3. C-K. Chou. “RF Biological Effects and Standards update” 2008 EMC Symposium in 

Singapore, Workshop W2, May 19.  
4. C-K. Chou. “Review of the IEEE ICES EMF exposure standards.“ 30th Bioelectromagnetics 

Society meeting, San Diego, June 9-12. 
5. C-K. Chou and A.W. Guy.  “The importance of dosimetry in identifying artifacts in RF 

biological effect studies.”  30th Bioelectromagnetics Society meeting, San Diego, June 9-12. 
6. G. Bit-Babik, A. Faraone, C-K. Chou, A. Razmadze, and R. Zaridze. “Correlation between 

Locally Averaged SAR and Temperature Rise Distributions in a Human Body Exposed to RF 
Fields.” 24th Progress in Electromagnetic Research Symposium, Cambridge, Massachusetts, 
July 2-5. 

7. C-K. Chou. “RF Tissue Heating Due to Metallic Implants in MRI.” 24th Progress in 
Electromagnetic Research Symposium held in Cambridge, Massachusetts, July 2-5. 

8. C-K. Chou. “Deeper RF energy penetration in heads of children than adults?” 15th 
Michaelson Research Conference, Durango, CO, October 20. 

9. C-K. Chou. “Cell Phone and Base Station Safety Concerns.” The 10th International Congress 
of the IABC, Stuart, FL, November 8. 

10. C-K. Chou. “Research on biological effects of electromagnetic fields and international safety 
standard.” International Conference on Measurement of Non-Ionizing Radiation” sponsored 
by Environmental Protection Agency, Taipei, Taiwan, November 13.  

11. C-K. Chou. RF safety concerns. ADT Laboratory, Lin Kou, Taipei, November 18.  
12. C-K. Chou. Status of Electromagnetic Exposure International Safety Standards.  Department 

of Health, Bureau of Health Promotion, Taiwan, November 19. 
13. C-K. Chou.  Research on Electromagnetic Safety and International Status of Standards.  

Sporton, an approved external SAR compliance lab, Taiwan, November 20. 
14. C-K. Chou. Research on Electromagnetic Safety and International Status of Standards. 

ATL, an approved external lab, Taiwan, November 20.  
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Taiwan Trip Report:
Meetings with Government Officials 

C‐K. Chou
December 4, 2008

ATTACHMENT 4



November 12, 2008
Environmental Protection Administration (EPA)

←EPA Minister Shen 

↓ Dinner with EPA (Minister, Director 
General, Deputy Director Generals), 
Department of Health (Deputy Director General) 
and two University Professors 



November 13, 2008
International Conference on Measurement 
of Non‐Ioninzing Radiation

• IEC TC106 Chairman, Ron Peterson talked about 
“Measurement of human exposure to electric, 
magnetic and electromagnetic fieldsʺ 

• IEEE ICES TC‐95 Chairman, C‐K. on “Research on 
biological effects of electromagnetic fields and 
international safety standardsʺ 

• Discussion panel



November 14, 2008
EPA Actual Measurement Session

• Base station measurement on top of 
NCC 

• Side‐walk power line transformer



November 14, 2008 PM
National Communications Commission (NCC)

• Q&A with Commissioners Lee and Hsieh and 4 NCC staff
• Mobile phone labeling
• Near field vs far field measurements
• Precautionary limits
• BioInitiative Report
• Electrohypersensitive Syndrome



November 17, 2008
Lunch with Taiwan Telecommunication Industry 
Development Association (TTIDA) and Dr. J‐S. Lin (Science 
& Technology Advisory Group of the Executive Yuan )



November 19, 2008
Bureau of Health Promotion (Department of Health)

• Met with Deputy Director General Chao 
and 7 staff

• Gave a presentation on RF Safety
• Q&A on safety concerns from the public



Summary of Taiwan Trip

• Established good relationship with 
the new government officials of 
EPA, NCC and Department of 
Health.

• Renewed relationship with scholars 
and TTIDA.
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Revision of EU workers Directive:
Time pressure

Á Directive 2004/40/EC on „Protection of workers against EMF-
exposures at the workplace“ demanded national transposition by April 
30, 2008.

Á Directive 2008/46/EC extended transposition deadline to April 30, 
2012.  

Á DG EMPL wants to issue a new Directive by April 2012.

« If Commission proposal ready by end of April 2010, and
If new directive adopted by April 2011 by EP and Council, and
If new directive transposed by 30 April 2012 by MS,
Then new rules will be in place in due time.
If adoption comes later, it must happen before 30/4/2012 and an 
additional delay for transposition must be given to the MS. »

(G.Herbillon, DG EMPL)

ATTACHMENT 5
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Revision EU workers directive:
Activities of the Commission in 2009

Á„impact assessment study“
Á Contract is supposed to be signed
Á Progress reports by contracter in January, March and June 2009
Á Final report by September 30, 2009
Á „working party EMF“ is monitoring progress

Á social partner consulation
Á 2-step hearing of associations (mandatory)
Á 1. step: invitation January 2009, comments expected by April 2009
Á 2. step: invitation June 2009, comments expected by September 2009
Á Coordination of european assocations (CEEMET, Orgalime, COCIR)

Á Opinion of ACSH (Advisory Committee on Safety and Health)
Á To be prepared by „working party EMF“ until September 2009

Á Conference on revision of workers directive
Á Just in the idea stage, but support by Swedish Presidency ensured
Á Just invited speakers (experts, no activists)
Á Date: September/October 2009



4 December 2008

Secretary’s Report

4 December 2008 TC95 Meeting
Motorola

Plantation, FL

R Petersen

ICESICES
International Committee on Electromagnetic Safety
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4 December 2008

ICES –Administrative

Policies and Procedures:
ü Defines new organizational structure (SCC-39)
ü Based on “SA Model Procedures” but with deviations
ü Accepted by SASB Audit Committee, June 2007
ü Will have to be reviewed/revised before December 2012

Annual Report (2007-2008)
ü Accepted by SASB, June 2008



4 December 2008

ICES TC95 Standards: Status

Reaffirmed C95 Standards:

ü C95.3-2002: (RF measurements and computation: 100 kHz to 300 GHz)

× Reaffirmed June 2008.

ü C95.4-2002: (Safe distance from antennas during blasting operations)

× Reaffirmed March 2008

ü C95.6-2002: (Safety levels – 0 to 3 kHz)

× Reaffirmed December 2007

ü 1460-1996: (Guide for measurement of quasi-static electric and 
magnetic fields)

× Reaffirmed June 2008

× Incorporated into Draft PC95.3.1 as Annex A



4 December 2008

ICES TC95 Standards: Status

Standards requiring action in 2010:*

üC95.1-2005: (Safety  levels, 3 kHz – 300 GHz)

üC95.2-1999 (R 2005): (RF energy and current flow symbols) 

üC95.7-2005: (RF safety programs)

* Revise, reaffirm, withdraw



4 December 2008

ICES TC95 Project Authorization Requests: Status

PARs approved during the past year:

ü PC95.1a—Amendment 1 to C95.1-2005: (Ceiling values for induced 
and contact current; clarifies localized exposure and peak power density

× Approved June 2008

ü PC95.3.1: (Measurements and computations, 0 Hz to 100 kHz) 

× Two year extension approved, December 2007



4 December 2008

ICES TC95 Items on December 2008 SASB Agenda

Invited Experts – PC95.1a Ballot:
A request to approve eight members of the TC95 PC95.1a 

Ballot Group as “Invited Experts” is on the SASB 10 
December agenda*

* In order to participate in an IEEE SA Sponsor ballot, each 
member of the Balloting Group shall:

× Be an IEEE SA member

× Pay a fee (equivalent to the SA membership fee for non-
IEEE members)

× Be a non-IEEE member approved by the SASB as an “Invited 
Expert”



4 December 2008

Liaisons: IEC TC106 ““Standards for the Assessment of Human Exposure Standards for the Assessment of Human Exposure 
to Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 Gto Electric, Magnetic, and Electromagnetic Fields, 0 Hz to 300 GHzHz””

üü Category Category ““DD”” Liaison with PT 62209 Parts 1 and 2 Liaison with PT 62209 Parts 1 and 2 
(certification of hand(certification of hand--held and bodyheld and body--mounted wireless devices)mounted wireless devices)

üü Attempts to obtain dual logo status (IEEE C95.3Attempts to obtain dual logo status (IEEE C95.3--2002)     2002)     
unsuccessful (Similar CENELEC standard is ready for ballot)unsuccessful (Similar CENELEC standard is ready for ballot)

ü Joint standards development agreement signed (IEEE/IEC).  
Intent is to request joint development status for the following :

× maintenance (revision) of IEC 62209 Part 1 (certification of 
hand-held mobile phones) and revision of IEEE 1528-2003;

× development of IEC 62209 Part 2 (certification of body-mounted 
wireless devices)

× development of P1528.1, .2, .3, and .4 (TC34 computational 
standards)—submit as new work items

×

ü Issues: Pushback by some EU NCs—Question of implementing dual 
logo standards in the EU
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IEEE/ICES Treasurer's Report 
 

   
1/1/2008 $14,364.75 Balance 

   
 -$4,640.00 Web Site Development Costs 
   

7/7/2008 -$247.55 Credit Card Merchant Account Costs 
   

7/7/2008 $9,695.20 Present balance 
   

7/8/2008 $6,950.00 Gross San Diego Registration Income  
   

7/8/2008 $6,298.32 
San Diego Costs: Refreshments and Audio 
Visual Services and CC processing  

   
7/8/2008 $10,346.88 Balance 

   
12/4/2008 $4,650.00 Gross Plantation Registration Income 

 
 

 



ICES TC95 Membership Report
4 December 2009 – Plantation, Fla.

Dr. Michael R. Murphy      
Science Director  

Directed Energy Bioeffects
Air Force Research Laboratory
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ICES TC95 Membership Report
Outline

• New Member Applications for TC95 vs TC34

• What does “Membership” in ICES TC95 Mean?

– Subcommittees (SC)

– Technical Committee – TC95

• Becoming a Member of ICES TC95

– Membership Application Questions

• Staying a Member of ICES TC95

• New Members 



3

New Member Applications 
TC95 vs TC34

• TC 95 and TC34 will maintain independent 
membership procedures

• Michael Murphy continues as Membership Chair 
for  ICES TC95

• Wolfgang Kainz serves as Membership Chair 
for ICES TC34
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What does “Membership” in
ICES TC95 Mean?

• Subcommittees
– No membership application needed
– Priviledges – participation (including voting) in all activities of 
the subcommittee.

• Technical  Committee – ICES TC95
– Application required (see next slide)
– Privileges Include

• Access to protected part of ICES Website
• E-mail notification of meetings
• Permission to publically cite self as “Member of ICES TC95
• Inclusion in membership rolls
• Inclusion in membership statistics
• Invitation to apply to Ballot on Standards

– IEEE rules on balloting apply



5

Membership Information for
ICES TC95 

A. Submit a resume, including a list relevant publications. 

B. Declare your status in each of the following three areas:
(1) Interest Category: (required by IEEE)

(a) User
(b) Producer
(c) General Interest

(2) Affiliation: 
• (a) Name of affiliation 

(b) Business, e.g., "academia", "government", "industry", 
"consulting", "research", "other". 

(3) Primary Discipline: "medical", "life scientist", "physical scientist“
"engineer", "public policy", "other".
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Membership Rules for ICES
Inactive Members?

• What is the definition of “inactive”

• Attempt to contact at last known e-mail address?

• When do we remove a person’s name from our 
Membership Rolls?
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Following the ICES Winter meeting each year, the 

membership rolls will be reviewed.  Members who 

joined ICES before that year, who have not attended 

meetings or otherwise participated in the business of 

ICES that year, will be contacted to determine if they 

are still interested in maintaining official membership 

in the Committee.  Those failing to respond will be 

dropped from the membership rolls.  The membership 

of individuals who joined ICES within that year will be 

reviewed at the end of the next calendar year.

Proposed Statement on 
Maintaining ICES Membership
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Intent of Membership Statement:
2008 Example

After the current ICES Meeting (2008 Winter 
Meeting)

• Members who joined before 2008
– Participated in ICES in 2008 – No action
– Did not participate in ICES in 2008

• Will be contacted at last known e-mail address
• Those not responding – dropped from membership 
rolls
• Those expressing continued interest – maintained on 
membership rolls

• Members who joined ICES in 2008
– No action until after Winter Meeting 2009
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Recent Applicants for Membership 
in ICES TC95

Dr Selcuk Comlekci, Turkey  - accepted
Dr George Filippopoulos, Athens, Greece - accepted
Nazaruddin Abd. Rahman, Malaysia - accepted

Dr. Wan Nor Liza Mahadi, Malaysia - accepted
Dr. Robert Thomas,  Brooks City-Base, TX - accepted
Dr. Jill McQuade, Air Force Academy - accepted

Dr. Bennett Ibey, Brooks City-Base, TX - accepted

Dr. Jeffrey C. Lodwick, OSHA, Utah - accepted

Pirunthavany Muthuvelu, Malaysia - accepted

Josette Gallant,Industry Canada - pending
Hughes Nappert, Industry Canada - pending
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Listed as Members of TC95 (1)

FIRST_NAMI LAST_NAME
Eleanor R. Adair
Max J Ammann
Vitas Anderson
Bill Ash
Quirino Balzano
David Baron
Howard Bassen
John Bavin
Pascale Bellier
John A. Bergeron
David R Black
Dennis W. Blick
Ralf Bodemann
Aviva Brecher
Ian Brooker
Jerrold T. Bushberg
Jim Cassata
Philip Chadwick
Huai Chiang
Stephen Chiusano

p
C.K. Chou
Robert F. Cleveland
Roger W. Coghill
Jules Cohen
Robert A. Curtis
John A. D'Andrea
Linda de Jager
John J. DeFrank
David Dini
Guglielmo d'Inzeo
Thanh Dovan
Gregor Durrenberger
Leon DuToit
Linda S. Erdreich
Kenneth R. Foster
Peter Gajsek
Om P. Gandhi
Robert C. Gardner
Kurt Geber
David L. George
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Listed as Members of TC95 (2)

B. Jon Klauenberg
George A. Koban
Joseph L. Koepfinger
Niels Kuster
Sakari Lang
Dariusz Leszczynski
 James C. Lin
C.J. Maletskos
Nisakorn Manatrakul
Michael Manning
Patrick A. Mason
Stewart Maurer
Tom McManus
James P. McNamee
Martin L. Meltz
Noel D. Montgomery
Michael R. Moore
Amitabha Mukhopadhya
Michael R. Murphy
Robert Needy

g
Ken Gettman
Martino Grandolfo
Arthur W. Guy
Donald L. Haes, Jr.
Konstantinos Halkiotis
Ed Hare
James B Hatfield
Donald N. Heirman
Paul Heroux
Jeff L Holley
Masateru Ikehata
Michel Israel
Veronica Ivans
Kent C. Jaffa
Sheila Johnston
Ken H. Joyner
Shaiela Kandel
Efthymios Karabetsos
Ray Kemp
Nam Kim
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Listed as Members of TC95 (3)

David Nelson
Kwan-Hoong Ng
John M. Osepchuk
Malcolm Packer
Andrei G. Pakhomov
William F. Paul
Bertil R. Persson
Ronald C. Petersen
Paolo Ravazzani
J. Patrick Reilly
Michael H. Repacholi
Pat Roach
Brad J. Roberts
Ervin D. Root
Theodoros Samaras
Veli A Santomaa
William G. Scanlon
Asher R. Sheppard
J H Si

pp
Jon H Sirugo
Mays L. Swicord
Stanislaw Szmigielski
Rosa M Tang, MD
John Tattersall
Richard A. Tell
Paul A Testagrossa
Art Thansandote
Gyorgy Thuroczy
Tammy Utteridge
Eric van Rongen
Arthur G. Varanelli
Femme-MichelleWagenaar
Joe Wiart
Louis A. Williams, Jr.
Done-Sik Yoo
Donald W. Zipse
John Ziriax
Marvin C. Ziskin, MD
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Listed as Members of TC34

FIRST_NAMILAST_NAMSC
Eleanor R. Adair A
Bill Ash A
Tadeusz M.Babij A
David Baron A
Howard Bassen A
Brian Beard A
Clark H Bell A
Philip Chadwick A
Kwok W Chan A
Isaac A Chang A
C.K. Chou A
Robert F. Cleveland A
Robert A. Curtis A
David Dini A
Mark G. Douglas A
Kenneth R. Foster A
Om P. Gandhi A

Om P. Gandhi A
Arthur W Guy A
Ed Hare A
Ken H. Joyner A
Wolfgang Kainz A
Nam Kim A
Niels Kuster A
Kathy MacLean A
Patrick A. Mason A
John M.Osepchuk A
Ronald C. Petersen A
Veli A Santomaa A
William G. Scanlon A
Richard A. Tell A
Art Thansand A
Anssi ToropaineA
Arthur G. Varanelli A
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ICES Brochure April 2008
Page 1
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ICES Brochure April 2008
Page 2



NATO STANDARDIZATION OF 
ELECTROMAGNETIC FIELDS EXPOSURE: 

IMPACT OF DIRECTIVE ON WORKER SAFETY
IEEE/ICES
Motorola

Plantation, FLA
3 December 2008

Dr. B. Jon Klauenberg
Senior Research Physiologist

Human Effectiveness Directorate
Air Force Research Laboratory

PA# 09-065 Feb 17 09

ATTACHMENT 9
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ELECTROMAGNETIC FIELDS (EMF) 
EXPOSURE STANAG 2345

1. Purpose of STANAG 2345

2. NATO and European Union EMF standardization

3. NATO Civil standards transition

4. Selection of Standards Developmental Organization

5. Way Ahead?

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• NATO members the world’s largest users
–Over a million emitters and anti-electronic 
devices
• Many unique to the military
• Some classified

• Personnel: well known threshold effects
•Thermal effects
•Electrical effects (Shock, Electro-Stimulation)

• Hazards are the reason for safety standards!

WHY NATO NEEDS RFR/EMF 
SAFETY STANDARDS?

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• Protect personnel from hazards of electromagnetic fields
• Ensure safe operations 

• Safety for development, use, training, and maintenance

• Minimize impact on mission
• Systems enablers:  Increased use throughout military

• Communications:  HF, VHF, UHF, SATCOM
• RADAR, detection and navigation (ARxxx, ROTHR)
• Sensory: Virtual fence, Terahertz
• Pulsed high peak power microwaves

• Weapons enablers 
• Directed Energy

• Mission enablers
• Least restrictive safe permissible limits  
• Important piece of total risk assessment 

WHY NATO NEEDS APPROPRIATE 
RFR/EMF SAFETY STANDARDS?

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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NATO STANDARDIZATION 
AGREEMENT (STANAG) 2345 (2003)

• Provides personnel exposure limits for Radio Frequency 
Radiation (RFR) ranging from 3 kHz to 300 GHz  

• To be expanded to Electromagnetic  Fields 0 Hz to 300 GHz
–Combining low frequency and radio-frequency spectrum

• Provides information to minimize operational health hazards
• Based on Institute of Electrical and Electronics Engineers 

(IEEE) C95.1, an internationally recognized standard
• Two military unique components: 

– Limit of 100mA is established for induced and contact currents with a 
500 mA ceiling for any 6-min exposure (IEEE C95.1 Amendment )

– All exposures are limited to a single pulse maximum peak (E-field) of 
200 kV/m

• Provides medical care information and a description of the 
physician’s role with regard to potential RFR overexposures 

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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Standardization Agreement (STANAG) 2345: “Evaluation and 
Control of Personnel Exposure to Radio Frequency Fields –
3kHz to 300 GHz” 2003

•Provides minimal exposure guidance

•June 2001:  Designated as “Essential NATO STANAG”

•NATO liaison to WHO for EMF

•Triennial review stalled due to conflict with new EU Directive

NATO RADIO FREQUENCY 
RADIATION SAFETY STANDARD

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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RISKS OF OVERLY RESTRICTIVE 
STANDARDS

• Electromagnetic spectrum supports many military mission 
essential systems that enable safe operations
– Communications, navigation, detection and tracking, 

weapons, flight, search and rescue  

• Must consider the entire risk environment:
– Other emitters contributing to exposure environment
– Cannot simply select most conservative limit values

• Must consider system degradation impact on mission
– What risks will be reintroduced if emitter shutdown?
– Effect of reducing system optimization

• Must protect personnel from RFR overexposure AND
alternative risks that may develop due to loss of EMF-based 
operations

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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EUROPEAN UNION AND NATO 
DIFFERENCES

• Survey of NATO nations by STANAG 2345 Custodian showed 
apparent operational impact from new EU (& IEEE C95.1) 
limits on contact/induced currents

• Reduction of level from 100 mA to 40 mA contact current and 
from 200 mA to 100 mA limb induced current by EU Directive
– No ceiling factor
– No consideration of non-expert in occupational environment
– No consideration for grasping
– No consideration for time averaging for induced current

• Operations impacted (non-mitigatable)
– HF communications often lasting 6 – 8 hrs
– Vertical replenishment operations (Helicopter VERTREP)
– Deployment of boats (rigid-hulled inflatable boats (RHIBs) and Zodiacs) 

for Man-Overboard and Search-And-Rescue
– Ship to ship supply transfers, fuel transfer
– Armaments test and transfer

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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EXCLUSION ZONES AT 100mA

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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EXCLUSION ZONES AT 40mA

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09



11

CRANE RESCUE OPERATIONS

Distribution A.  Approved for public release

Courtesy of USN

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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Standards Do Not Permit Man 
Overboard Operations!!!

Sorry. EU Directive doesn’t 
permit man overboard 
operations during HF 
transmission.   

Can you wait 8 hours?

HELP!!!!

SHIFTING RISKS
CREATING NEW RISKS

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• 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
• Impacts to military safe operations will increase risks 

• EU and Non-EU cooperation needed for interoperability
• Non-Inclusion in European Union deliberative process 
leading to breakdown of harmonization/interoperability

• Possible NATO - EU coordination?  NATO Civil Initiative
• NATO transition STANAG 2345 to IEEE International 
Committee on Electromagnetic Safety (ICES) 

• Furthers international harmonization

EUROPEAN WORKER STANDARDS

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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NATO CIVIL STANDARDS INITIATIVE

• 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 of nations through compatibility, 
interchangeability and commonality

• Transfer select NATO standards into civil standards to ensure 
distribution, and to remain abreast of industry advancements

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

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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TRANSITION TO CIVIL STANDARD 
DEVELOPMENT ORGANIZATION

• First-Ever trial of NSA civilian standards initiative
– Best opportunity to “solve” impasse to S2345 revision
– Align with EU Commission?

• 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.  

• 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)

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• Develop standards that are widely recognized and used 
in NATO and PfP Nations

• Use Open, Transparent, Consensus procedures in 
development of standards, and due process in 
adjudication of comments or complaints from materially 
affected parties

• Develop standards that are relevant to NATO 
standardization requirements

• Be recognized as developing standards of high technical 
quality and global relevance

NATO CRITERIA FOR STANDARDS 
DEVELOPMENTAL ORGANIZATION

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• 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 consisted of:

– 128 participants 

– 25 countries

– government, universities, industry and the public. 

– 14 disciplines including medicine, epidemiology, biology, 
biophysics, physics, risk assessment, risk 
communications, and engineering.  

INTERNATIONAL COMMITTEE ON 
ELECTROMAGNETIC SAFETY (ICES)

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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• 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 the requirements of the NSA for openness and 
consensus

• Members of ICES participated in previous editions of STANAG 
2345 as well as NATO ARWs on RF standards

• Chair of CENELEC TC106X also chair of IEEE/ICES low 
frequency subgroup

• Chair of IEC TC106 also Secretary of IEEE/ICES RFR 
subgroup; member of IEEE Board

IEEE/ICES SELECTION FACTORS

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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EU AND NON-EU STANDARDS 
HARMONIZATION?

•Used with permission

Close….. But Work Still to Be Done for Interoperability
Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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Standardization???

?QUESTIONS?
????????????

Distribution A.  Approved for public release.PA# 09-065 Feb 17 09
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