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Raytheon Company 
Research Division 
131 Spring Street 
Lexington MA 02173 

MEMORANDUM 

617 8635300 
TWX 710 324 6568 
Telex 92 3455 

DATE: November 20, 1987 

Raytheon 

TO: Members of Subcommittee IV, 
Accredited Standards Committee C95 on 
Non-ionizing Radiation Hazards 

FROM: J.M. Osepchuk, Secretary 

SUBJECT: Fall 1987 Mailing 

Enclosed are: 

(a). Minutes of June 1987 meeting prepared by Eleanor 
Adair, Acting Secretary. 

(b). Attachments A - G referenced in the minutes. 

(c). Recent correspondence. 

Chairman Storm has called a meeting of a Drafting Committee for December 16 and 17, 1987 in Chicago. A revised draft C95 standard will be drafted and presented to the next (June '88) meeting of the full Subcommittee. 

The present plan is for a meeting of the Subcommittee preceding the Annual BEMS Meeting, June 1988 in Stamford, Connecticut. The Subcommittee will meet all day on Saturday, June 18 and Sunday afternoon, June 19 at the Westin Hotel in Stamford, Connecticut. 

c;, n M. Osepc u 
ecretary - Subcommittee IV 

Accredited standards Committee C95 on 
Non-ionizing Radiation Hazards 

JMO/fw 

Encls. 
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Date: 

MINUTES 

Subcommittee IV - Accredited Standards Committee C95 
on Non-Ionizing Radiation Hazards 

June 20, 1987 

Place: Lloyd's Center Red Lion Inn, Portland OR 

Time: 8:36 AM 

Present: See attached list (ATTACHMENT A) 

A. Call to Order and Chairman's Report 

In the absence of President Chris Storm, the meeting was chaired by John 
Osepchuk (Committee Secretary). He announced that Storm sent a letter to IEEE 
cancelling the formal meeting for two reasons, 1) a lack of travel and other 
funds and 2) the matter of liability and a lack of support by IEEE. An 
informal meeting is being held anyway (with Adair as acting Secretary) and 
Osepchuk expressed the hope that some of the action items could be initiated. 

Osepchuk stated that IEEE has been petitioned and is sympathetic to our 
problems. TAB meets this week and there is a chance that there will be some 
progress. The Broadcast Society of IEEE has voted $2000 and will pick up the 
expenses of this meeting according to Ralph Justus. On the matter of liabili
ty, the IEEE president agrees there is no reason why IEEE cannot indemnify all 
committee members, but the official view of the IEEE staff is that any liabili
ty of personal members is their own problem. Although Glaser remarked that 
personal liability could be added to one's homeowner' s policy for a small 
premium, Osepchuk said the matter was one of principle. 

B. Approval of Minutes of Last Two Meetings 

To a call for approval, Adair questioned the statement in the minutes of 
the June (Madison) meeting (page 27) that the consensus was for a two-tier 
standard. Cohen remarked that his amendment had stated that "a two-tier 
standard may be adopted if appropriate". 

Weiss understood that at the committee meetings the consensus was for a 
flat two-tier standard across the board but he felt this should be discussed 
further because there was room for modifications. 

Osepchuk reported that no formal vote was taken at either meeting but he 
believed the sense of the meetings was for a two-tier standard. 

Bergeron recalled the Cohen amendment as a means to avoid shutting off 
discussion on this matter. 

Weiss, in support of the two-tier concept, reminded the group that "radia
tion" is highly political and controversial, and the standard must accommodate 
this as well as addressing health hazards. 
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Erwin suggested that it may be a matter of emphasis, different in the 
minutes from the "open option" sense of the Madison meeting. 

Postow's recollection was the same as Cohen's: that each frequency region 
should be analyzed separately to determine whether a one- or two-tier standard 
should apply. 

0sepchuk called for an orderly correction of the minutes to which Cohen 
noted that the minutes of the June meeting were not discussed at the December 
meeting; therefore the June minutes only should be amended to reflect the fact 
that while a two-tier standard was not made mandatory, discussion of this 
matter should continue. 

Erwin moved and Adair seconded that the words "general support" be deleted 
from page 27 of the June minutes and the following added "that the sense of the 
group was that each region of the spectrum be examined and the need for a 
possible two-tier standard be considered." The motion passed unanimously. 

0sepchuk assumed that the rest of the minutes needed no correction and 
were approved as submitted. 

C. Review of Status by Chairman of Each Working Group 

0sepchuk called for a report by the chairman of each working group listed 
in ATTACHMENT B. The plan for this meeting is that all groups meet informally 
in parallel sessions, in this room, to discuss future plans and make recommen
dations. 

1. Risk Assessment 

Postow (reporting for Janes) said that Janes' committee was reviewing 
300-odd papers (compiled by Heynick) already analyzed for approval by the 
Biological Effects and Dosimetry Committees. The analysis includes SAR. 
This database must be distilled. There are three problem areas: 1) 
Different engineering committees have used different criteria for accep
tance (which varied from 20 to 85%); 2) Several important papers have 
appeared that are not on Heynick's list; and 3) Issues of procedure must 
be decided and Heynick will not be here. 

Osepchuk reported that at the December. meeting in Las Vegas, 31 (29) 
papers were selected to be given top priority for review. Janes has the 
engineering reviews for these but Postow noted that the biological reviews 
were missing. 

Tell commented on the different acceptance rates in the several 
engineering committees and asked if there had been an evaluation by the 
Risk Assessment Committee. He believes that an evaluation of the engi
neering reviews can begin even before the biological reviews have been 
received. 

Postow replied in the negative and said the committee had not decided 
how many papers were appropriate for a proper evaluation. Cohen noted 
that the committee had never met. 
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Osepchuk said that priorities must be established because a rigid 
schedule will not produce results. To a query from Lary, he feels that 
the overall task of the Risk Assessment Group meeting today is to make 
decisions about the SAR criterion, especially in the resonance range, and 
how best to arrive at this criterion. 

Olsen questioned the impact of the unevenness of the engineering 
reviews. Adair felt that a comparable unevenness existed in the biologi
cal reviews and questioned the status of the latter. 

Osepchuk stated (for Justesen) that because the biological reviews 
have been slow to come in, the 31 (29) critical papers were selected. 
Cohen agreed with Tell that the Risk Assessment Committee should be 
allowed to go ahead and start their job assuming the dosimetry and biology 
will be O.K.'d. He feels it is appropriate to distill the big list and 
focus on effects reported below 4 W/kg. 

Postow summarized that all 31 (29) papers had been reviewed, for both 
biology and dosimetry and 25 had passed muster. 

2. Low Frequency Criteria 

Guy reported that fairly serious problems have been identified at the 
low frequencies. High currents calculated between the body and ground 
must be addressed by the standard. He presented two options: 1) Specify a 
50 milli-amp maximum current limit, or 2) Modify the present exposure 
limit because the E-field is 40 times too high to prevent RF shock and 
burn and the H-field, based on the rationale for the E-field, is 10,000 
times too low. 

We must provide a proper H-field rationale in terms of the effect on 
the body. We now have good scientific data to shape the exposure curves; 
Gandhi has produced good curves that lead to an E-field limitation of 10 
V/m (25 µW/cm 2

) in the resonance range. Guy recommended that the occupa
tional standards should be kept where they are now and we should invoke a 
current maximum of 100 ma (feet to ground) or 50 ma (finger to leg) which 
would put the safety factor below the threshold of perception. 

Guy said it was up to the group how to handle these problems but 
feels that the threshold of shock must underlie the standard at low 
frequencies whereas thermal effects underlie it at higher frequencies. 

As for a general population standard, Gandhi has suggested the 
E-field be capped at 61. 4 V /m; this is based on a worst-case situation 
that will occur infrequently. The practicality of limiting current 
effects is questionable. 

Guy remarked that he and Gandhi are in agreement except on how to 
handle the general population standard. 

Weiss cautioned that enforcement problems should be seriously consid
ered when formulating the standard. 
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3. 

Tell said that when the EPA requested comments, 125 were received, 
including those of Guy and Gandhi, scrutinized, and incorporated into the 
proposed numbers (see ATTACHMENT F). As for induced currents due to the 
E-field, at 40 MHz a maximum stringency equivalent to 15 µW/ cm2 would 
limit currents in the body to 100 ma or less. But this approach means a 
new viewpoint. He went on to discuss the implications for UHF and TV 
broadcast towers. 

High Frequency Criteria 

Osepchuk said he had asked Petersen and Adair to look into high frequency 
criteria. They will have their first meeting today and should discuss the 
relevance of spatially-averaged SAR at the higher frequencies. 

Petersen spoke about problems of matching existing standards for lasers 
and infra-red to our proposed standard for RF. For example, the laser standard 
is 10 mW/cm2 at around 300 GHz. We should also consider the question of time 
averaging. These matters will be discussed at the group meeting. 

4. Rationale 

Weiss reported that Justesen had promised a rough draft of the rationale. 
He and Petersen will review it and submit it to the whole committee. In 
today's meeting, the group will discuss the two-tier question. For the low 
frequencies, we will lean on Guy/Gandhi for recommendations. For the rest of 
the spectrum, we are open to suggestions. At high frequencies it may be valid 
to have a single level. 

Osepchuk considers that ours will be a more complicated standard than 
NCRP. Each frequency range should be examined separately. 

Bassen expressed a personal preference for a two-tier standard but be
lieves that uncertainties in experimental dosimetry complicate the decision as 
to the difference in criteria. He favors 10:1. 

Erwin agreed that if we adopt a rationale for a two-tier standard, a 
differential of 5:1 is too small. 

Cohen believes the field strength measurement should be within 2 db. 

Tell cautioned that whatever we do, we must keep the practical aspects of 
measurement in mind, i.e., implementation of the standard. There are real 
problems with trying to simplify the standard. 

5. Peak Power Limits 

Jim Lin, chairman of this group, was not present. Bassen said he had met 
with Lin and could communicate the sense of his ideas to those interested at 
the group meeting. 
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6. Measurements 

Tell outlined two problem areas for discussion. One is localized hot 
spots and the other is the minimum measurement distance. He has talked with 
Durney and they agree that any proposal must be scientifically based. 

7. Medical Review 

Sutton reported that his group needs the biological reviews of the 30 
critical papers. He thinks that his group should meet with the Risk Assessment 
group because medical risk is the key problem. A separate report on medical 
and epidemiological matters can be made. They should concentrate on the cancer 
link. 

Watkins commented that the EPA Office of Radiation Programs had classified 
microwave and RF radiation as a "possible carcinogen". 

Tell said that was news to him. The EPA has a cancer assessment group 
that is scrutinizing the Univ. of Washington study and other studies to deter
mine if RF may be a cancer promoter. Phillips concurred and said that the work 
of this group was not completed. 

Healer mentioned the treatment of items that are possible carcinogens and 
Tell agreed that a cancer connection could make a difference on how standard 
setting would proceed. The EPA might have to go back to square one. 

Postow pointed out that we are not just dealing with federal agencies, as 
the EPA is, but also with the general public. 

Osepchuk halted 
will meet with each 
will reconvene after 

the discussion and called for a show of hands of those 
of the working groups for the remainder of the day. 
lunch tomorrow for reports from the group meetings. 

Adjournment: 10:22 A.M. for group meetings. 

who 
We 

The general meeting was reconvened at 1:25 P.M. on Sunday, June 21, 1987. 
The list of attendees is attached [ATTACHMENT C]. 

A. Call to Order 

Osepchuk made a few general comments before calling for reports from the 
working groups. He said, that there would probably be another drafting meeting 
in December and this schedule should be borne in mind. Lin will hold a meeting 
of his working group at 8 A.M. on Wednesday and wants guidance on whether they 
should discuss EMP. This is the year (1987) in which the warning sign (symbol) 
was to be reaffirmed or revised; Osepchuk will convene a meeting of this 
committee sometime in the Fall. Dave Davidson is seriously ill and Osepchuk 
has his address if anyone cares to write to him. 

--7 
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B. Reports from Working Groups 

1. Risk Assessment 

Postow reported that this group discussed plans for the future and in 
a formal statement recommended continuation of their original plans. 
[ATTACHMENT D]. The committee needs all the relevant papers and the 
reviews. Committee members will examine each paper, together with the 
biological and engineering reviews, to determine first their relevance to 
risk assessment and then their relevance to a revision of the ANSI guide
lines. The significance of findings in the context of the extant litera
ture will be reviewed. Their goal is to forward all this material to Dave 
Janes by September 15. One problem concerns certain papers reviewed by 
Justesen but not by the appropriate subcommittee. (At present Postow 
estimates 40 papers plus ~30 reviewed by Justesen are available for review 
by the risk-assessment committee.) 

2. Low Frequency Criteria 

Guy reported that the recommendations of this group are based on the 
present average whole-body SAR (ANSI, 1982) plus peak SAR and maximum safe 
currents below 300 MHz. If the biological effects review group eventually 
recommends a lower SAR, this will be adopted as a new basis. 

A draft of recommendations for revisions of ANSI C 95.1-1982 was 
prepared by Om Gandhi [ see ATTACHMENT E]. The occupational standard 
proposed by Gandhi was approved by the group [ 11 aye, 2 abstentions]; 
clearly at low frequencies the old H-field criterion is too conservative. 

As far as a general population standard is concerned, about 7 propos
als were voted on. Gandhi recommended a revision to eliminate the worst 
case situation. Considered safe was 100 ma through both legs and 50 ma 
for finger contact. The E-field reduction is considerable: the maximum 
E-field = 10 V/m = 25 µW/cm 2 in the resonance range. The H-field levels 
in the low frequency range should be increased like the occupational 
standard to 163 A/m. No adjustment is recommended for the general popula
tion in terms of average and peak SAR. 

Guy remarked that there are problems involved with making current 
measurements but if one follows Gandhi's curves, such measurements are 
unnecessary. On the other hand, there are many sources in the environment 
(e.g., 600,000 amateur radio stations) where localized fields are high but 
currents are not high. Several other proposals were discussed. The final 
decision was to consider Gandhi's suggestion and if the measured currents 
are demonstrably low, then the standard could be raised to the occupation
al level. Guy recommended more thinking before making a final decision. 

Bergeron expressed concern about frequencies above 60 Hz; there must 
be many places in the home where 60 Hz fields are above the proposed 
standard. Guy replied that an extrapolation of Gandhi's curve on current 
perception limit meets the 60 Hz standard. In many cases, a current 
measurement will demonstrate no hazard. Large objects can be a problem, 
however. 
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To a query by Tell, Guy said that the 10 V/m applies up to a frequen
cy of 300 MHz because small sized people are considered. 

Osepchuk asked how simple the enforcement would be, i.e., checking 
current limits; Guy replied "not very simple for a large number of cases." 
Gandhi described a bilayer sensor - a shoe insert - a rectifier designed 
to measure current which depends on the floor underneath. With this 
device, the occupational situation is easy to monitor. The 10 V/m value 
is a volume average. Guy wondered again about the 600,000 amateur radio 
stations. Gandhi stated that based on his tests at 30 MHz a current of 9 
ma per volt/m was found. Thus if the fields truly exceed 10 V/m over the 
body volume:, the currents will be too high. Guy replied that he never had 
an RF burn in many years of operating amateur radio. 

Bergeron asked if the shoe sensor had beert evaluated for people of 
different sizes and whether antenna theory applies. Gandhi replied that 
the current is directly correlated with height, posture, etc. and for 
equivalent field strengths, the current is proportional to frequency. 
Below 10 kHz, the sensitivity of the tissues increases. 

Osepchuk asked if the proposal depends on volume averaging and how 
would they reconcile it if other working groups do not go this route. 
Gandhi replied in the affirmative and said they would continue to propose 
volume averaging whatever the other groups proposed. Some work is done 
using linear averaging in evaluating RF sealer operation where the SARs 
are not too high. This matter needs more thought. If volume averaging is 
not developed, we are in trouble; there will always be high fields near 
corners, points, etc. Tell remarked that it is now convenient to measure 
the average value of fields over volumes, areas, etc. 

Osepchuk asked if Guy and Gandhi could come up with a unified propos
al by December 15 to which Gandhi replied that they were waiting for Rick 
Tell to come up with volume averaging. Then he and Bill can resolve the 
issue. 

3. High Frequency Criteria 

Petersen reported that his group had voted to make the C95 standard 
consistent with the laser standard at 300 GHz. They propose changing the 
averaging time in a ramp between the current 6 minutes at 10 GHz to 12 
seconds at 300 GHz. Also discussed by the group was the need to ramp the 
permitted occupational exposure from 300 MHz to a value of 10 mW/cm2 at 10 
GHz although a final decision was not reached on this matter. 

Czerski asked if this proposal was SAR-based and stated that a clear 
rationale was needed for doubling the permitted occupational exposure 
level from 5 to 10 mW/cm2 at 10 GHz and above. Adair commented that at 
these high frequencies the skin depth was so small that surface heating 
was the only concern. No deleterious thermal effects have been found at 
10 mW/cm2 for these frequencies and no nonthermal effects. 
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Adair stated that the nature of surface heating was such that thermal 
receptors would be stimulated (i.e., thermoregulation would be operative) 
so that the hazard on a thermal basis should be little different from that 
of infrared. 

4. Rationale 

A slightly non-scientific statement was prepared by the group members 
(Monahan, Glaser, Healer, Sutton, Czerski, and Weiss) [see ATTACHMENT G]. 
Weiss reported that many points were considered. These include the impact 
of perception by the public, which can differ; the premise that exposure 
should be safe for all; the relevance of new data collected since the '82 
standard; the matter of continuous exposure by certain groups that may be 
more at risk, etc. The group feels that a two-tier standard is necessary 
to address these fears although perhaps certain frequency regions can have 
a single standard. The rationale should reflect these considerations. 

The following conclusions were drawn: 

a) The rationale must clearly explain the dual standard; 
b) There is a clear signal for no ALARA principle; 
c) The standard must be simple and easy to use; 
d) The group accepts the need to extend the frequency range to VLF 

and 300 GHz; 
e) The rationale should discuss the health effects on humans and 

limitations, especially for sensitive subsets of the population; 
f) The rationale should include the safety factors and why they 

were adopted, i.e., what underlies the process of standard 
setting. 

Weiss emphasized that this group needs input from all other working 
groups. The rationale is very important to inspire confidence in the 
standard. 

Bergeron commented that the reasoning for two tiers may vary across 
the spectrum, which puts an undue strain on this working group. 

Weiss emphasized again that this group needs substantial inputs from 
other groups. 

Mitchell observed that the thrust of the conclusions reflects con
cerns for perceptions of the public and suggested that we should address 
only the matter of an occupational standard. Weiss said that perhaps we 
could produce two separate documents. Mitchell then inquired whether ANSI 
standards usually address the general public to which Petersen replied 
that the laser standard is for both (due to laser light shows). 

Monahan stated that the sense of the committee was that adequate 
safety will not be imparted by a single standard and Weiss added that the 
safety factors introduced plus two-tiers should protect all. 

To Adair's query about how we could be confident that the public will 
be satisfied with any given level we select, Weiss replied that we would 
lean on Carl Sutton. 
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Bergeron suggested an alternative approach might be through con
trolled vs non-controlled access although this may be incompatible with 
two tiersfor special populations. Inconsistencies may lead to credibili
ty problems. 

Watkins pointed out many more issues. Even a dual standard introduc
es many questions. Who, for example, is an occupational worker? What 
about pregnancy? If we eliminate ALARA, a single standard will apply; 
with ALARA, the standard will have to be so low as to be unworkable. 

Cohen observed that some workers may believe they are being exposed 
to harmful levels but Weiss pointed out _that the argument usually goes in 
the other direction. The purpose of a dual standard is to protect special 
at-risk groups. 

To Glaser's request for elaboration of Watkins' point that eliminat
ing ALARA obviates the need for two tiers, Watkins replied that ALARA is 
philosophy. It cannot be converted to something measurable or enforce
able. When the NRC defined ALARA as 1/10 the occupational level for 
ionizing radiation, then that standard was useful. Weiss gave the example 
of a Colorado municipality in which the proposed maximum permissible 
exposures was chosen to be maximum existing in the environment which was 
equal to 2 nanowatts/ cm2

• Cohen's opinion is that ALARA has no proper 
place in a standard. 

Gandhi pointed out that if employers could identify and restrict 
certain areas, there would be no need to distinguish between occupational 
and the general public, but Weiss insisted that there is a need for two 
tiers in certain frequency ranges. 

Bergeron pointed out that there seems to be a shifting concept 
underlying a two-tier standard. Gandhi's two-tier concept comes out of an 
ability to control, but a current threshold is not what you would use to 
cover for sensitivities. What we have effectively is multiple tiers in 
the guise of two tiers. If we find a safe level, then we can stipulate 
safety levels on the basis of control. We can then use this as a basis 
for the rationale rather then sensitivity. 

Weiss insisted that the rationale must help the public understand the 
standard. 

Mitchell again observed that this lengthy dialogue emphasizes the 
point that to add a general population standard greatly complicates the 
problem. He asked what the ANSI mandate is as well as the general prece
dent. 

0sepchuk stated that ANSI does not dictate, nor do the co-sponsors 
(0NR and IEEE) dictate the detail of our standards. Regarding precedent, 
original C95 standard writers believed their standard (1966) applied to 
all people-occupational or general population. 

Weiss said that those who have to contend with the public have a real 
problem. We need some guidance, hopefully from the EPA. He pointed out 
that New Jersey adopted ANSI '82 for both occupational and general public. 
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Watkins added that the Massachusetts standard (5 times lower than ANSI) 
may have helped. Monahan noted that a precedent had been set by this 
committee in saying that occupational equals general public. Tell added 
that any EPA standard will apply to the general public if it is adopted by 
other agencies. 

A 15 minute break here 

5. Peak Power Limits 

In Lin's absence, Bassen reported that the group was leaning in the 
direction of considering only peak RF pulses. They need guidance about 
the EMP question. 

Mitchell's opinion is that EMP should not be included because it is a 
complicated question that is restricted to a few military installations. 
Bassen concurred and said that such installations would be covered by DOD 
safety regulations. 

Osepchuk mentioned the Chesapeake Bay incident which led to public 
discussion of EMP and public concern. The committee should bear this in 
mind. 

6. Measurements 

Tell reported that his small working group (Hicks, Balzano, Olsen, 
and Petersen) discussed changes to be made in the revised ANSI RPG. 
Clearly, two conditions of exposure will be considered: a) Free field, 
uniform ('v3db) exposure as in the present RPG, and b) exposure near 
metallic or conductive objects or "parasitic radiatiors". The question is 
how to determine if parasitic radiators are present and how the E-field 
changes in their vicinity. We can't describe the dosimetry or SAR. The 
approach assists those confronted with "hot spot" problems and is based on 
anchoring to the present RPG, i.e., sources with 7 W power or less are 
excluded. For fields around antennas, analysis shows that if the E-field 
is high and the H-field is measured to be less than O. 5 A/m then one 
should have no concern about the E-field. 

Tell's group believes that the minimum measurement distance should be 
increased from 5 cm to 10-20 cm because capacitative coupling leads to 
erroneous readings. Perhaps the distance should be a function of the size 
of the probe (0. 5 A/m is based on a 10 cm measurement distance). This 
approach will eliminate many problems with the use of survey probes. 

Another aspect that needs to be addressed is related to standing 
waves at some distance from a source that constitute a non-uniform field. 

Tell commented on the matter of the lower frequencies and current 
induction. The proposed new levels would be much more stringent that the 
previous values, leading to considerable economic impact. Perhaps there 
should be a risk/benefit committee to evaluate this situation. Tell is 
concerned about having a more restrictive standard than is necessary. 
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c. 

There are no problems to making measurements but volume averaging 
complicates the process. If we could average on the basis of SAR, rather 
than just from current, this would be extremely helpful. 

Cohen pointed out that a desirable feature of volume or spatial 
averaging is repeatability of data over the volume or linear surface. 
Tell would like to tie spatially-averaged fields to the average SAR. 

Bergeron expressed concern about risk/benefit and asked what percent
age of the population will be exposed at the 25 µW/cm 2 level. Tell 
estimated the percentage as very small. As the exposure level increases, 
the percentage of the population exposed drops off dramatically. 

Guy suggested that perhaps we should identify the "risky" sources so 
as to lessen the economic impact. Tell remarked that up to 300 MHz, 5200 
FM radio stations, that have circularly-polarized beams with high E
fields, may be affected by the new regulations. Perhaps ANSI should not 
worry about the economic impact. No decision on this matter was reached. 

7. General Medical Research Preview 

Glaser reported, for Sutton, that the charge to this group was to 
review the recent research and clinical literature with emphasis on a 
possible link between RF exposure and cancer. The members present sat in 
with the Risk Assessment group. They will work with Postow and solicit 
recommendations from others. 

Osepchuk remarked that this working group was new, suggested by 
Justesen and others. It's charge is certainly pertinent if the EPA is 
considering RF radiation as a possible carcinogen. 

Review of Plans for 1987-88 

Osepchuk stated that action is tb be taken before the next meeting and a 
serious drafting meeting will be held in December. Each working group chairman 
should write a report to be sent out by the Secretary next Spring. 

Cohen insisted that the biological assessments must be completed and 
provided to the Risk Assessment group. He also commented that we could be 
seriously criticized for relying on one person's (Storm's) selection of a few 
"critical papers". We must review them all, including additional work produced 
since the literature cut-off, to come up with a credible result. By September 
15, the Risk Assessment group will have delivered evaluations of 70 papers to 
Dave Janes. 

To Monahan's query on what has held up the biological evaluations, 
Bergeron stated that there were several places where the unwieldy system has 
broken down. 

Slesin asked for clarification of these various "lists" and how the data 
base on which the standard would be based was being determined. 

r 

Osepchuk stated that to Heynick's original 300+ papers, about 30 recent 
critical papers had been added. Seventy of these have completed both 
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biological and engineering review and have been forwarded to the Risk 
Assessment group. Glaser added that the Risk Assessment group wants no 
arbitrary cut-off date for papers and Cohen concurred saying that all recent 
papers having scientific relevance should be considered. 

Osepchuk summarized: Given the September target of 70 papers, the working 
group chairmen should continue to work to prepare drafts of their respective 
areas for consideration by the main drafting committee. Tell will develop 
material on measurement techniques. 

D. Recommendations to Chairman Storm on Action Items 

1. Find out why the biological reviews are being blocked. 
2. Have Justesen ask his subcommittee chairmen to check with their 

members as to continued availability. 
3. Osepchuk will reaffirm our commitment to the C95 committee. 
4. Changes of address of members to be documented. 
5. The ONR-net can be used to nudge delinquents (Erwin). 

The meeting was adjourned at 4:03 P.M. 

Resfectfully subr;tted,. . -r: L!A/JJ./.~ If tl)?~/J 
Eleanor R. Adair 
Acting Secretary 
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ATTACHMENT A 

6/20/87 

NAME 

David N. Erwin 

Carl H. Sutton 

AFFILIATION (& address change) TELEPHONE 

USAF School of Aerospace Med. 512-536-3582 

V.A. Med. Ctr., Long Beach, CA 213-494-5701 

Robert T. Watkins Confr. of Radiation Control 
Program Directors 

Zory R. Glaser Ctr. for Med. Devices & Rad. 
Health, Rockville, MD 

M.M. Weiss A.T.& T. Bell Laboratories 

John c. Monahan Ctr. for Devices & Rad. 
Health, Rockville, MD 

Elliot Postow DRG NIH, 5333 Westbard Ave., 
Bethesda, MD 20892 

David E. Hudson Lockheed Aircraft Service 
Co., Ontario, CA 

Janet Healer NTIA, Washington, DC 

Ron Petersen 

Richard Phillips 

Joe Elder 

A.T.& T. Bell Laboratories 

USEPA, RTP, NC 

USEPA, RTP, NC 

John A. D'Andrea NAMRL, Pensacola, FL 

Richard G. Olsen NAMRL, Pensacola, FL 

Howard Bassen Walter Reed Army Institute, 
Washington, DC 

John Orr Southwest Research Institute 

Joe Lary NIOSH 

Charles w. Hicks, US Army Env. Hygiene Agency 
Jr. 

Richard A. Tell US Environmental Prot. Agency 

A.W. (Bill) Guy University of Washington 

617-727-6214 

301-443-7155 

201-582-2792 

301-443-7192 

301-496-7090 

714-949-7731 

202-377-1850 

201-582-6442 

919-541-2771 

919-541-2542 

904-452-2556 

904-452-2556 

301-427-5125 

512-522-2658 

513-533-8482 

301-671-3932 

702-798-2440 

206-543-1071 



C.K. Chou 

Henry Lai 

John A. Bergeron 

Quirino Balzano 

John C. Mitchell 

Jules Cohen 

Maria A. Stuchly 

Stan S. Stuchly 

Przemek Czerski 

Eleanor R. Adair 

John Osepchuk 

Om Gandhi 

City of Hope National Med. ctr. 818-359-8111 
Ext. 2701 

University of Washington 206-543-6402 

G.E. CRD, Schenectady, NY 518-387-6350 

Motorola, Inc. 305-475-6139 

USAFSAM/RZ, BAFB, TX 78235 512-536-3414 

Jules Cohen & Associates, P.C. 202-659-3707 

Health & Welfare, Canada 613-954-0306 

University of Ottawa 613-564-3472 

FDA 301-443-7193 

J.B. Pierce Foundation 203-562-9901 

Raytheon Research Division 617-860-3320 

University of Utah (H) 801-278-7438 
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1. 

2. 

ATTACHMENT B 

AGENDA 

Subcommittee IV - Accredited Standards Committee C95 

on Non-Ionizing Radiation Hazards 

June 20 and 21, 1987 

Red Lion Inn, Portland, Oregon 

Saturday, June 20, 1987 - 8:30 a.m. 

Call to Order and 
Chairman's Report 

Secretary's Report and 
Review of Minutes 

Review of Status and 
Plan for Parallel 
Working on Drafting 
Groups 

Adjournment to Working 
Group Sessions 
(10 a.m. - 5 p.m.) 

F.K. Storm 

J.M. Osepchuk 

Sunday, June 21, 1987 - 1:00 p.m. 

Call to Order 

Report of Working Groups 

3. Review of Plan for 1987-1988 

4. 

5. 

Action Items 

Adjourn 

1 



Plan for Parallel Working Groups 

(Drafting Committee) of C95 Subcommittee Meeting 

June 20, 1987 

Group Chairpersons Tasks 

1. 

2. 

3. 

4 . 

5. 

Risk Assessment 

Low Frequency 
Criteria 
(Quasi static) 

High Frequency 
Criteria 
(Quasioptical) 

Rationale 

Peak Power 
Limits 

Dave Janes or 
designate 
Elliot Postow 

Om Gandhi, 
Bill Guy 

R. Peterson, 
E. Adair 

D.R. Justesen, 
M. Weiss 

J. Lin 

2 

Review papers and engi
neering and biological 
reviews -- especially the 
"critical" list of ~29 
papers. 

Determine whether SAR 
criteria, particularly in 
resonance regime, should 
be changed. 

Review proposals by Gandhi 
and Guy for low-frequency 
flux limits, and rules for 
avoiding shock/burn 
hazard. 

To develop recommended 
rates on flux limits and 
averaging time to be 
compatible with existing 
infrared and laser 
criteria at 300 GHz and 
which become existing 
"microwave" criteria below 
a transition frequency 
such as 10 GHz. 

To make recommendations 
on two tier principles and 
develop rationale for the 
complete revised standard. 

To develop possible cri
teria for limiting peak

1 

exposures and to relate. to 
EMP exposure criteria. 
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6. Measurements 

7. General Review 
of Medical/ 
Research 
Considerations 

JMO/fw 
5/21/87 

R. Tell, H. 
Bassen 

C. Sutton, 
T. Tenforde 

3 

To develop recommendations 
on measurement techniques, 
particularly rules on 
proximity to objects, 
spatial and time averag
ing, and listing of 
reference sources. 

Review recent literature 
on medical, epidemiolo
gical and unresolved 
research results, particu
larly those suggesting a 
link of EM fields with 
cancer. Develop critical 
assessment and related 
recommendations for 
research. 
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I NAME 

I Robert T .. Watkins 

David N. Erwin 

I Elliot Postow 

I Zory R. Glaser 

I 
John c. Mitchell 

C.K. Chou 

I A.W. (Bill) Guy 

I 
M.M. Weiss 

Ron Petersen 

I Richard A. Teli 

William E. Cory 

I Donald Spiers 

David E. Hudson 

I John Orr 

I Charles w. Hicks, 
Jr. 

I 
Richard G. Olsen 

Om Gandhi 

I Przemek Czerski 

Louis Slesin 

I John C. Monahan 

John A. D'Andrea 
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ATTACHMENT C 

6/21/87 

AFFILIATION (& address change) TELEPHONE 

C.R.C.P.D. Inc. 617-727-6214 

USAF School of Aerospace Med. 512-536-3582 

DRG/NIH, 5333 Westbard Ave., 301-496-7090 
Bethesda, MD 20892 

Ctr. for Med. Devices & Rad. 301-443-7155 
Health, Rockville, MD 

USAFSAM/RZ, BAFB, TX 78235 512-536-3414 

City of Hope National Med. Ctr. 818-359-8111 

University of Washington 

A.T.& T. Bell Laboratories 

A.T.& T. Bell Laboratories 

Ext. 2701 

US Environmental Prot. Agency 

Southwest Research Institute 

John B. Pierce Foundation 

Lockheed Aircraft Service 
Co., Ontario, CA 

206-543-1071 

201-582-2792 

201-582-6442 

702-798-2440 

512-522-2711 

203-562-3301 

714-949-7731 

Southwest Research Inst. 

US Army Env. Hygiene Agency 

NAMRL, Pensacola, FL 

University of Utah 

FDA 

Microwave News 

CDRH, FDA 

NAMRL, Pensacola, FL 

512-522-2658 

301-671-3932 

904-452-2556 

(W) 801-581-7743 

301-443-7193 

212-517-2800 

301-443-7192 

904-452-2556 



John A. Bergeron 

Quirino Balzano 

Howard Bassen 

Jules Cohen 

Tad Babij 

John Osepchuk 

Eleanor R. Adair 

G.E. CRD, Schenectady, NY 518-387-6350 

Motorola, Inc. 305-475-6139 

Walter Reed Army Institute, 301-427-5125 
Washington, DC 

Jules Cohen & Associates, P.C. 202-659-3707 

Florida International u. 305-559-2583 

Raytheon Research Division 617-860-3320 

J.B. Pierce Foundation 203-562-9901 
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ATTACHNENT D 

ANSI C95(IV) Committee for the Evaluation of Exposure Risk 
Por~landi Oreqon 
June 20-21, 1Y87 

The RisK Assessment Com~ittee stro~glv recommencls that it 

continue with tne original ANSI plan of analyzing the adequacv 

and appropriateness of the current ANSI g11ideline (ANSI/1982) 

in the light of the e~tant literature database. The parent 

com~ittee (C95.IV) is urqed to make every effort to expedite 

the review of manuscripts by the subcommittees. Reviews are 

lacking from several subcommittees, some of which have not 

completed the revi~w of any manuscripts. Furthermore, sub

com~ittees snoulJ be instructed to evaluate the scientific 
Literature and ensure tnat the datapase includes all relev3nt 

papers in their ared of expertise. 

As a first step in achieving its objectives, the Risk 

Assessment Committee agreed to the follo~ing goals: ~embers 

of the Committee will examine each pa?er which has received 

both engineering and biological reviews (inclajing those whicn 

nave been reviewed by J~stesen out which Lack reviews from 

the oiological subcommittee to which ttiey have been assigned) 
and will deter~ine the relevance of the oaper to the risk· 

assessment process. Paoers judged to be imoortant for the 

risk assessment process will be evaluated to determine if 
they are relevant to revisinq the existinq ANSI guideline. 

Papers judged to be relevant to a revisio11 of the guideline 

will be reviewed in detail and their contribution to the risk 

be~efit analysis will be discussed oy eacl1 Committee member. 

The significance of these findings should :1e evaluate~ in ~he 

~ontext of the extant scientific literatur~. Committee members 

will forward the results of their analyses to the chairman oE 
the subcommittees by September 15, 1987. 

l John Bergeron 
l Jules Cohen 
l Joe Elder 
L Ron Petersen 
l Elliot Postow 
2 Zory Glaser 
2 Janet Healer 
2 Henry Lai 
2 Joe Lary 
2 John Orr 
2 Carl Sutton 

l = Committee Member 
2 = Observer 
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ATTACHl-1ENT E 

DRAFT 

Some Recommendations for Revisions of ANSI C95.l-1982~ 

SAFETY LEVELS WITH RESPECT TO HUMAN EXPOSURE TO RADIO-FREQUENCY 

ELECTROMAGNETIC FIELDS 3 kHz TO 300 GHz 

A. Radio-Frequency Protection Guide (RFPG) for Occupational Exposures 

Table 1. Occupational Exposure Radio-Frequency Protection Guides 

Plane-Wave 

Frequency Equivalent 

Range E H Power De~sity 

(MHz) V/m A/m (mW/cm) 

0.003 - 0.1 * 614 b 163 

0.1 - 3.0 * 614 a 16.3/f 

3 - 30 * 1842/f a 16.3/f 

30 - 100 61.4 a 16.3/f 

100 - 300 61 .4 0.163 1.0 

300 - 3000 61.4 (f/300) 112 0. 163 (f/300) 112 f/300 

3000 - 300,000 194 o.s 10.0 

Note: f = frequency in MHz. E and H are the magnitudes of elec-

tric and magnetic fields, respectively. 

* 

1 • 

The proposed RFPG is plotted in Fig. 1. 

Access areas are to be limited in the following Manner: 

For free-standing individuals (no contact with metallic bodies), RF 

current induced in the human body is less than or equal to 100 mA 

as measured through both feet or 50 mA through each of the feet. 

For a frequency of less than 100 kHz, the allowable induced current 

is to be reduced as follows: 

- 1 -



---- Fig. 1. Radio-frequency protection guide for occupational exposures 
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2. 

I = 1 .O fkHz mA (1) 

through both feet or one-half as ~uch through each of the feet. 

The above limitations on RF induced currents are suggested to 

ensure that the ankle-section SARs for frequencies higher than 0.1 

~IBz will be no more than S.8-10.7 W/kg for adults of heights 1.75-

1.S m. For frequencies lower than 100 kHz, the current densities 

in the ankle section will be slightly lower than those needed for 

stimulating thresholds for the nerve/muscle system [l]. 

For vertically polarized electric fields, the above limitation 

on current would imply [2,3) that the magnitude of the E-field is 

less than (300/f) V/m for frequencies in excess of 0.1 MHz. 

For conditions of contact with metallic bodies, maximum RF current 

through an impedance equivalent to that of the human body for 

conditions of grasping contact (see ref. 4, Fig. 2), as measured 

with a contact current meter shall not exceed the following values: 

I = 0.5 fkHz mA 

for 3 <: f <: 100 kHz (2) 

= 50 rnA 

for f) 0.1 MHz (3) 

The current limits given by Eqs. 2 and 3 would help ensure that the 

current experienced by a human being upon contacting these metallic 

bodies would be less than that needed for perception or pain at 

each of the frequencies. 

- 3 -



(a) 

Steps such as grounding and use of safety equipment that result 

in reduced currents would obviously allow existence of higher 
\ 

fields without exceeding the above limits for conditions of contact 

with metallic bodies. 

For the frequency band 0.1-100 MHz, the RF magnetic field guideline 

is 

H _ 16.3 
--f- A/m (4) 

For magnetic fields given by Eq. 4, the peak and whole-body

averaged SARs have been calculated using an anatomically-realistic 

model of a human being. These are given in Table 2 along with the 

peak internal current densities. A magnetic-field orientation from 

front to back of the body is assumed for these calculations. This 

orientation was selected to obtain the highest possible SARs. 

(b) For frequencies less than 0.1 MHz, an RF magnetic field of 163 A/m 

implies a peak current density < 0.0135 fkHz mA/cm
2 

which is con

siderably lower than the threshold of perception of currents at 

these frequencies [l]. 

B. RFPG for the General Public 

RFPG for the general public is giveh in Table 3. This RFPG is 

plotted in Fig. 2. 

- 4 -
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Table 2. Whole-body-averaged and peak SARs for an anatomically real

istic model of a human being for RF magnetic fields given by 

Eq. 4. A magnetic field orientation from rront to back of the 

body is assumed to obtain highest possible SARs. 

fMHz 

0.1 

• 0.3 

1.0 

3.0 

10.0 

30.0 

100.0 

H 
A/m 

54.3 

16.3 

5.43 

1.63 

0.54 

0 .16 

Wet Tissue 
Conductivity 

S/m 

0.4 

0.4 

0.48 

0.5 

0.625 

0.612 

0.89 

Whole-body
Averaged 

SAR 
W/kg 

0.006 

0.006 

0.001 

0.008 

0.009 

0.009 

0.013 

Peak 
Current 
Densit2 mA/cm 

0.72 

0.12 

0.88 

0.92 

1.15 

l.ll 

1.63 

Peak SAR 
W/kg 

0.13 

0.13 

0. 16 

0.17 

0.21 

0.20 

0.30 

* A IDagnetic field of 163 A/m corre'Sponds to a magnetic flux of 2.05 

Gauss in the Gaussian system of units. 

- 5 -



Table 3. Radio-frequency protection guides for general population 

Plane-wave 

Frequency Equivalent 

Range 'E H Power Den~ity 
MHz V/'C'! A/m mW/cm 

0.003 - 0.1 
(a) 61.4 163 

(a) 

(b) 

0.1 - 4.9 
(a) 61.4 16.3/f 

4.9 - 30 
(b) 300/f 16.3/f 

30 - 100 (c) 10 16.3/f 

100 - 300 10 0.163 

300 - 1,842 f/30 0.163 

1,842 - 300,000 61.4 0.163 
(d) 1 .o 

The frequency f is in MHz. E and H are the magnitudes of electric 

and magnetic fields, respectively. 

The electric field E suggested for these frequency bands is lower 

than the thre~hold of perception of commonly encountered metallic 

bodies such as a car, a van, etc. It is, however, close to the 

threshold of perception for finger contact of a school bus by a 

child [4]. 

For the E-field suggested here, the current induced in a free-

(c) 

standing (no contact with metallic bodies) human being is less than 

or equal to 100 mA (one leg current = SO mA), which is consistent 

with the access area limitation for occupational exposures [2,3). 

An incident electric field of 10 V/m implies the following for 

maximum induced currents and ankle-section SARs. 
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Fig. 2. Radio-frequency protection guide for general population 
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Table 4. Induced currents and ankle-section SARs 
for an incident E~field of 10 V/m [ 2]. 

Ih Ankle-se1tfon 
Height Frequency SAR 

m MHz mA W/kg 

Average adult 1.75 40.0 127 5.9 

Adult 1. 5 46.7 109 7.8 

10;...year-old child 1.38 50.7 100 8.7 

5--year-old child 1.12 62.5 81.3 12.3 

* We have assumed a conductivity of 0.693 S/m for the high-water content 
tissues at 40 and 46. 7 MHz [5]. Somewhat lar!!er conductivities of 
0.73 and 0.77 S/m are taken at 50.7 and 62.5 MHz, respectively. The 
corresponding dielectric constants taken are 97.3 for 40 and 46.7 MHz 
and 92.9 and 87.4 for 50.7 and 62.5 MHz, respectively. 

(d) At higher frequencies, a power density of 1 mW/cm2 is suggested to 

prevent threshold of perception of warmth [6]. Also the suggested 

power density of 1 mW/cm2 is consistent with the recently proposed 

NCRP guideline for the general population. 
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NPR Options and Proposed RF Shock/Burn Limits 
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NPR Options And Proposed RF Shock/Burn Limits 
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ATTACHMENT G 

Report of C95 Working Group 
on Rationale - June 20, 1987 
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ATTACHMENT G · 

·6/20/87 

Summary of the Recommendations of the 6/20/87 

Sociopolitical Working Group of 

ANSI Committee C95-IV 

M. M. Weiss AT&T Bell Labs 

J. c. Monahan FDA, CDRH 

R. T. Watkins CRCPD 

J. Healer NTIA 

z. Glaser CDRH 

P. Czerski, M.D. CDRH 

c. Sutton, M.D. 

The working group reviewed the issues concerning the 

of a health protection standard which impacts on the 

acceptance by the public. The subcommittee C-95 IV is reviewing 

the 1982 standard based on presently available biological data. 

The conclusions should result in recommended standards which 

represents exposure conditions agreed to be safe for all. 

However, it is recognized that the public perception often 

differ-entiates between occupational and environmental exposure 

and safety factors. There is the concept of continuous exposure, 

especially for sensitive subsets of the population and those with 

medical problems who may have much lower tolerances for any 

external insult. 

Therefore, whether a real biologically and 

scientifically so1:1nd reason can or cannot be found to support an 

alternate view, this working group feels that the public's 
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.concerns should be addressed by seriously considering the 

adoption of a two tier standard. In doing so, tne rationale 

should clearly explain the reasoning for this approach. 

It was expressed in some of the oral arguments that 

perhaps some portions of the spectrum need not have a 

differentiation between occupational and population acceptable 

levels. This, if properly explained, should be acceptable. The 

working group can conceive of this exception for shock hazards 

at VLF frequencies. 

In summary the following recommendations have been 

agreed upon by this working group: 

1. The rationale should clearly explain the 

reasons for the dual standard where they are 

being proposed and why the standard is the 

same for the general public and for those 

subject to occupational exposure in those 

portions of the spectrum where this is 

being recommended. 

2. The working group has received a clear signal 

that there is little or no sympathy for the 

inclusion of an ALARA statement. This concept 

has resulted in confusion in the public mind 

and is very difficult to administer. 

3. The standard must be simple, easy to understand 

by all who need to use it. Unnecessary complexity 

will result in complicating the use of the 

standard, make measurements more difficult to do 

properly and complicate their interpretation. 
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3 ... 

The working group can accept: the need to 

extend the standard down to the VLF range.and 

up to 300 GHz. It feels that the rationale 

should make clear what is based. on engineering 

and biology and what is merely an extrapolation. 

5. The rationale should discuss the health effects, 

the medical interpretation or significance of 

the biological data as it applies to humans and 

it should include the limitations of this 

interpretation. 

6. The rationale should address the issues 

associated with the sensitive subsets of the 

population, particularly those subsets which the 

general public always seems to bring up as of 

special concern such as pregnant females and 

children. 

7. Finally, there should be some discussion in the 

rationale of the safety factors incorporated in 

the standard, what all is included in these 

safety factors, why some are greater or smaller 

if so. Several members of the working group 

(not present) have urged a candid discussion 

of what all goes into setting the standard. 

M. M. Weiss 
Chairman 
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This working group realizes that some of their suggestions· 

are not based on hard scientific information. However, it sees its 

role as addressing the perceptions and concerns of the public and 

the need to avoid the inevitable morass that regulatory bodies could 

encounter as they try to adopt and implement a standard. 

.. 
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Accredited Standards Committee 
on Non-Ionizing Radiation Hazards 

June 17, 1987 

Mr. Jeff Snyder 
U.S. Dept. of Labor/OSHA 
Health Standards, Room N3718 
200 Constitution Ave., N.W. 
Washington, DC 20210 

Dear Jeff: 

I am happy to learn that the AIHA wants you to be their 
representative on Subcommittee 4 of C95, chaired by J. 
Storm. I'm quite sure that Dr. Storm and Dr. Weiss agree 
your contribution would be greatest if you served on the 
Working Group on General Scientific and Societal 
Considerations. This group is chaired by Dr. Max Weiss of 
Bell Labs, and one of its principal tasks is to recommend a 
position on the two-tier question, i.e., occupational and 
general population exposure limits. 

I am enclosing the Spring 1987 mailing to Subcommittee 4 
which should bring you up to date. Even though you can't 
make the meeting in Portland, we look forward to seeing you 
at future meetings of Subcommittee 4. In the meantime, you 
will receive all mailings of the Subcommittee. 

Sincerely, 

/) //4._ J(}J ✓ 1)1-1,J-~ 
ohn M. Osepchuk, Secretary 

Accredited Standards Committee C95 
on Non-Ionizing Radiation Hazards 

JMO/fw 

Enc. 
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Chairman 
Prof. Saul floHnthal 

Sut1c:omm1ftHI 

ST AND ARDS COMMITTEE C95 
ON 

NON-IONIZING RADIATION HAZARDS (UP TO 100 GHz) 

Accredited by the American National Standaros Institute 

Secretariats: 
Scace and Naval Warfare Systems Command 

The lnstlllJte of Etectrical and Electronics Engineers, Inc. 

SC•t Tecl'ln,auH. ProcecllrH and lnstl'\lmentat,on 

Dr. R.C. Baird, Chairman • 

SC·2/3 Terminoiogy and Unds of Measurement 

Dr. John ONpchuk, Chairman 

SC·• Safety Levell and/or Toleranc•s w,th Respect to Personnel 

Dr. F.K. Storm, Chairman 

SC·5 Safety Levell and/or Tolerances w,111 Respect to Oranance 

U:. R. Tt:ompaon, Ct:airman 

Accredited Standards Committee C-95 on 
Non-Ionizing Radiation Hazards (Up to 100 GHz) 

Status Report 
5 June 1987 

Secretary 
Mr. Stephen Caine 

Address Reply to: 

Ser C955-171 
22 June 87 

I. This report is provided to document the progress of the 
subcommittees during the past year; 

I I. Chairman's Report 

A. The Chairman asked for a report on the progress made to 
provide blanket indemnification to all members of ANSI C-95. Dr. 
Osepchuk responded that the IEEE has not yet acted on our petition 
for support. However, the President, H.· Bachman, is sympathetic. 
Written responses from the IEEE have yet to address the questions 
posed. 

B. The Chairman reports that C-95 still does not have a 
budget. C-95 has requested that the IEEE contribute funding. The 
IEEE has yet to provide a written response to the request. 



III. Secretariat Report 

A. Mr. Caine, Secretary of C-95, reports that action must be 
taken on C95.1-1982 by the end of this year in order to comply with 
the ANSI "5 Year Rule" for revision/reaffirmation of ANSI 
standards. ANSI C95.2-1982 is also due for reaffirmation this year. 

IV. Status, Activities and Discussions of the Subcommittees 

A. S/C~I: Techniques, Procedures and Instrumentation 
Chairman: Dr. R.C. Baird 

1. Dr. Baird reports that. the efforts of the 
subcommittee have primarily been devoted to editing the new 
Recommended Practice.which will replace C-95.3 and C-95.5. 

2. The draft standard was submitted for review at the 
January meeting of the subcommitte but was not approved due 
to additional comments. Comments consisting of material on 
theoretical computations of SAR and information provided by 
several organizations, including OSHA, were incorporated. 

3. A meeting will be held during July or August in order 
to incorporate final comments and corrections. The final 
version will be submitted in September for ballot approval. 

B. S/C 11/111: Terminology and Units of Measurement 
Chairman: Dr. John Osepchuk 

1. Dr. Osepchuk reports that he is still seeking 
volunteers to serve on the subcommittee. There are 
substantive issues on unique terms and definitions which need 
to be resolved. In addition, ANSI C95.2 -1982 is due for 
reaffirmation or revision this year. Dr. Osepchuk recommends 
reaffirmation. 

2. Dr. Osepchuk plans to call a meeting of the 
subcommittee later this year to formally reaffirm C95.2-1982 
and to begin looking at other matters. 

C. SIC IV: Safety Levels and/or Tolerances with Respect to 
Personnel 
Chairman: Dr. K.F. Storm 

1. Dr. Storm reports that there has been no change in 
the status of the committe or its standards for the last year 
due to the question of blanket indemnification for ANSI C-95 
members and the lack of travel funds for subcommittee members 
without non-IEEE support. 
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D. SIC V: Safety Levels and/or Tolerances with Respect to 
Ordnance 
Chairman: Dr. R. Thompson 

1. Dr. Thompson reports that the subcommittee's only 
business during the last year has been to answer inquiries on 
the proposed standard ''Safe Distances from Radio Frequency 
Transmitting Antennas for Electric Blasting Operations." 
These inquiries have resulted in some changes. These changes 
have been the only action taken towards achieving acceptance 
of the specification. The specification had been scheduled 
for submission to the committee at the BEMS meeting. 

V. The Chairman will contact individual subcommittees about 
continuing activities and to establish the date and location of the 
next C-95 meeting. 

Respectfully, 

Ste hen Caine 
Secretary C-95 
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HENRY L BACHMAN 
1987 PRESIDENT 

.THE INSTITUTE OF ELECTRICALANO ELECTRONICS ENGINEERS, INC. 

345 EAST 47TH_ STREET, NEW YORK, NY. 10017-2394, U.S.A. TELEX 236411 

(212) 705-7647 

August 11, 1987 

TO: 

FROM: 

SUBJECT: 

MEMORANDUM 

E. PUGH/ C. BAYLESS 

H. L. BACHMAN 

C95 COMMITTEE 

I have enclosed a letter from Arthur Guy concerning the financial 

difficulties being encountered by the ANSI C95 Committee on the 

Biological Effects of Radiation. I have tried, during most of 

this year, to find a way to support this activity, primarily 

through our Standards organization. It turns out, however, that 

there is much resistence (justifiably so) by Standards to fund 

expenses for travel because of the potential financial 

implications with regard to our overall standards activities. I 

also had suggested to John Osepchuk and Sol Rosenthal, Chairman 

of the C95 Committee, that COMAR might be able to help them. 

Now, to close the loop, we have an expression of COMAR support, 

but still no funds. I would like to suggest that the.COMAR 

funding be increased by the amount necessary to support the C95 

activities. 

I believe it is essential for IEEE to support activities relating 

to radiation effects because of the need to overcome the tendency 

of some to misunderstand and, consequently, to over react, 

particularly with regard to electro magnetic radiation. It is 

also clear that the major contributors to these activities are 

from the biological and medical commun.ity·, rather than our own 

electrical engineering community, but they are apparently unable 

to get sponsorship for their participation. So I urge you to see 

what we can do to provide funding to assure continuity in the 

support of these efforts. \/\ 

\~ 
I • 

HLB:et Henry L. Bachran 

cc: A. W. Guy / 
J. osepchuk 
s. Rosenthal 
o. Fleckenstein 

7 



I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1l 
I 
I 

IEEE THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. 

345 EAST 47TH STREET. NEW YORK, N.Y. 10017, U.S.A. TELEX 236411 

TECHNICAL ACTIVITIES BOARD 

COMMITTEE ON MAN AND RADIATION 

August 5, 1987 

Mr. Henry L. Bachman 
President, IEEE 
Vice President, GSAP Operations 
Hazeltine Corporation 
780 Park Avenue 
Greenlawn, NY 11740 

Dear Mr. Bachman: 

PLEASE REPLY TO: 

BEMRL, RJ-30 
Center for Bioengineering 
University of Vashington 
Seattle, VA 98195 

~ Phone: (206) 543-1071 

Ye write to ask you, as President of the IEEE, to help preserve the only 

viable so1,1rce of standards for safe exposure to radio frequency energy in the 

United States, the C95 Committee. As you are well aware, although the 

standards developed by this Committee pass through the ANSI structure, the 

Committee has no direct relation to any organization except its co-sponsors, 

the IEEE and U.S. Navy. Because of the distrust, justified or not, of the 

military, industry, and government today, it is appropriate that a 

professional society, IEEE, be the principal sponsor of t_his Commit te~. 

Ye, the members of IEEE's Committee on Man and Radiation, are seriously 

concerned that the C95 voluntary standards, uniquely representing a consensus 

of the U.S. scientific community, continue to exist. These standards are the 

best reference point to bring to bear in situations where RF safety is in 

question -- be it in an occupational setting, as part of environmental 

disputes, or in any type of litigation. It is fundamental that responsible 

parties in the U.S. have the periodically updated C95 standard available for 

use as needed. 

Because the development of the safe exposure standard involves over 100 

volunteers (mostly biological or medical scientists) on C95 subcommittees, 

the continued activities of C95 raised concerns because of questions of 

liability posed to these volunteers by IEEE spokesmen, and the absence of any 

financial support for C95 expenses. 

Ye understand that the C95 subcommittees, through Dr. Osepchuk, Secretary 

of Subcommittee IV, have requested IEEE to respond to these problems by 

solving the questions of liability and setting up a financial budget of 

approximately $10K per year. This budget would be administered by IEEE to 

insure coverage of meeting expenses and travel expenses of key officials on 

these subcommittees (as approved by IEEE in advance). It is vital to the C95 

Committee that the best qualified professionals participate in its 

deliberations and that they not be prevented from such participation because 

of financial limitations. 



.-----------------------------------------------------

.. ... 

Ve understand that several professional societies vithin and outside of 
the IEEE have formally asked IEEE to respond favorably to the request for 
help. Ve further understand that one IEEE society has volunteered a 
financial contribution towards this objective. 

IEEE already recognizes the importance of this activity by acting as its 
co-sponsor. The need for this minimal funding to insure the timely 
completion of C95's mission is vital to the interests of amajor portion of 
IEEE's membership. COMAR_ enthusiastically supports these interests and urges 
prompt favorable action on this request. 

Sinczj~ . a. Guy, Ph.Or 
Chairman · 
COMAR 

AVG: dp 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Raytheon Company 
Research Division 
131 Spring Street 
-Lexington MA 02173 

October 27, 1987 

617 863 5300 
TWX 710 324 6568 
Telex 92 3455 

Raytheon 

Members of "Drafting Committee" of the 
Accredited Standards Committee C95 

Subject: Announcement of De~ember Meeting 

Dear Members: 

Chairman Storm has called a meeting of th~ "drafting 
committee" for December '16-17, 1987 at the American College 

of Surgeons in Chicago (55 East Erie Street, Chicago, IL -
60611). The meeting will be in the first floor Conference 

Room beginning at 8:30 a.m. 

Attendees are advised that the Chicago Marriott on Michigan 

Ave. is one block away. 

This announcement is being addressed to previous partici
pants in the drafting meetings and members of the Risk 
Assessment Group. The entire subcommi·ttee wi 11 b~. informed 

in the fall mailing. 

An agenda will be sent in advance of the meeting. 

Best regards, 

vv,.O~µ . 
M. Osepchuk 
tary - Subcommittee IV 

Accredlted Standards Committee C95 on 
Non-Ionizing Radiation Hazards 

JMO/fw 

,. 



Distribution: 

F. -Kristian Storm, M.D. 

Arthur W. Guy, Ph.D. 

C.K. Chou, Ph.D. 

David Janes 

Don~ld R. Justesen, Ph.D. 

Richard Tell 

M. Max We~ss, Ph.D. 

Ronald C. Peterien 

Jules Cohen 

Louis Heynick 

David Hudson 

Om Gandhi, Ph.D. 

John Bergeron, Ph.D. 

Jane Clemmensen 

Joe Elder, Ph.D. 

Elliot Postow. Ph.D. 

Frank Barnes, Ph.D. 

Barbara Chang, Ph.D. 

Henry Rechen 

James C. Lin, Ph.D. 

Ralph Justus 
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Raytheon Company 
Research Division 
131 Spring Street 
Lexington MA 02173 

November 6, 1987 

6178635300 
TWX 710 324 6568 
Telex 92 3455 · 

Dr. D. Jaron, President 
IEEE EMB Society 
Biomedical Engineering and 

Science Institute 
Drexel University 
32nd and Chestnut Streets 
Philadelphia, PA 19104 

Dear Dr. Jaron: 

Raytheon 

I am writing this letter to presidents of Societies. we have 

contacted earlier urging IEEE support of the Accredited 

Standards Committee C95 on Non-ionizing Radiation Hazards. 

The enclosed correspondence from IEEE President Bachman 

describes his request of TAB/USAB to authorize IEEE-COMAR 

(Committee on Man and Radiation) to administer support of 

C95 at an annual budget of $10 K. I urge your support of 

this proposal at forthcoming TAB/USAB meetings. It is also 

useful to bring to your attention the following points: 

(1). This action would be a timely and important one. 

There are no Federal standards in sight. C95 is the only 

game in town, and it is late in its revision (due 1987). 

Although only those close to C95 activity now directly urge 

support of C95,. if there were no C95 standard, there would 

be a torrent of complaints, including FCC which utilizes C95 

in licensing procedures, various States that incorporate C95 

into regulations, and a variety of industries which find C95 

the only reference for evaluation of safety in RF fields. 

(2). This is an opportune time for action also because the 

charter and operating rules for COMAR are now being reviewed 

and revised by IEEE. 

(3). The liability issue is not as great as some may think. 

Firstly, it is only a few of the roughly 125 scientists and 

engineers who may not have coverage through their associated 

insitution -- e.g., one of the contributing M.D.'s or a 

biologist from a small university. Parallel experience in 

the laser standards field indicates this can be resolved 

fairly easily, and that the issue is more one of principle 

rather than cost. 

-1-



(4). The IEEE Broadcast Society has already helped C95 by 

covering the meeting costs of the June C95 meeting and 

helping a key scientist to attend a Drafting Group meeting 

chaired by Dr. Storm in Chicago at the American College of 

Surgeons. 

(5). To maintain credibility, the C95 volunteers should not 

be supported formally by industry or the military. A 

professional society is a more appropriate source of sup

port. Industry support is more approptiate when directed 

toward independent research. 

I am sure that Dr. Storm, Chairman of the.C95 Subcommittee; 

Prof. Rosenthal, Chairman of the parent committee of organ

izations, or any of the individual participating interdisci

plinary scientists would join me in agreeing to answer any 

questions you may have. 

Sincerely, 

J:!: ~~~7!~cretary 
Subcommittee IV 
Accredited Standards Committee C95 
on Non-ionizing Radiation Hazards 

JMO/fw 

Encls. 

Distribution 
Dr. Jaron, Pres. EMB Society 
Dr. McQuiddy, Pres. MTT Society 
Dr. Robbi, Pres. SIT Society 
Mr. Schubarth, Pres. Broadcasting Society 
Mr. Voller, Pres. IA Society 

cc: Dr. Henry Bachman, IEEE 
Dr. Emerson W. Pugh, TAB 
Dr. Carleton A. Bayless, USAB 
Prof. A.W. Guy, COMAR 
Prof. s.w. Rosenthal, C95 
F.K. Storm, M.D., C95-IV 
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ROSTER 
(November 1987) 

Working Group on General Scientific and 
Societal Considerations 

Przemyslaw Czerski, M.D, 
Ph.D., Sc.D. 

Federal Drug Administration 
NCDRH 
5600 Fishers Lane 
Rockville, MD 20857 
(301) 443-7193 

Jane Clemmensen 
SRI International 
333 Ravenswood Ave. 
Menlo Park, CA 94025 
(415) 859-3502 

Jeff Snyder 
U.S. Dept. of Labor/OSHA 
Health Standards, Rm. N3718 
200 Constitution Ave., NW 
Washington, DC 20210 

Henry Ho 
Office of Science & Tech. 
Ctr. for Devices & Rad. Hlth. 
5600 Fishers Lane 
Rockville, MD 20857 

Ralph Justus 
Nat. Assoc. Broadcasters 
Dept. of Science & Technology 
1771 N St., N.W. 
Washington, D.C. 20036 
(202) 429-5346 

Prof. James c. Lin, Ph.D. 
Director of Bioeng. (SEO1027) 
College of Engineering 
University of Illinois/Chicago 
P.O. Box 4348 
Chicago, IL 60680 
(312) 996-2331 
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Prof. Saul W. Rosenthal 
Polytechnic Institute of 

New York 
Route 110 
Farmingdale, NY 11735 
(516) 454-5074 

Prof. Herman P. Schwan, Ph.D. 
u.of Penn. 
Moore School of Elec. Eng. 
Philadelphia, PA 19104 
(215) 898-8533 

Morris Shore (Retired) 
Office of Science & Tech. 
Ctr. for Devices and Waltham, 

Rad. Hlth. 
5600 Fishers Lane 
Rockville, MD 20857 

Charlotte Silverman, M.D. 
Office of Science & Tech. 
Ctr. for Devices & Rad. Hlth. 
5600 Fishers Lane 
Rockville, MD 20857 

Louis Slesin, Ph.D. 
Microwave News 
P.O. Box 1799 
Grand Central Station 
New York, NY 10163 
(212) 517-2800 

Prof. Nicholas H. Steneck 
Director 
University of Michigan 
Collegiate Institute for 

Values and Science 
1398 East Ann St. 
Ann Arbor, MI 48109 
(313) 764-1810 



Carl H. Sutton, M.D. 
V.A. Medical Center (128) 
5901 E. 7th St. 
Long Beach, CA 90822 

Paul E. Tyler, M.D. 
12604 Stable House Ct. 
Potomac, MD 20854 
(202) 295-5978 

Robert T. Watkins, B.S., M.S. 
Dept. of Public Health of 

Massachusetts 
150 Tremont St. 
7th Floor 
Boston, MA 02111 
(617) 727-6214 

Max M. Weiss, Ph.D. 
AT&T Bell Labs 
Room MH lE 240 
600 Mountain Ave. 
Murray Hill, NJ 07974 
(201) 582-2792 

John C. Monahan, Ph.D. 
NCDRH 
OST HFZ-114 
12709 Twinbrook Parkway 
Rockville, MD 20857 
( 301) 443-7192 
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ANSI C95.4 Working Group on Peak Power Limits 

Tentative Membership List 

James C. Lin - UIC - Chairman 

John Bergeron - GE 

Howard Sasson - WRAIR 

Frank Barnes - U of Colorado 

Gordon Miller - LLL 

Edward Elson - WRAIR 

~o~n Mitchell - AF 

Richard Albanese~ AF 
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