Recently, melatonin has been shown to be able to block the effect of 0.6 W/kg of
radiofrequency at 2450 MHz causing increased single and double DNA strand breaks!®0. A
recent 776 page book describes the evidence available as well as studies underway to understand
further the melatonin-EMF-cancer relationship!®1.

Regarding how RF base stations may affect melatonin production during the night,
consider that melatonin production was caused to drop by 60% in some human volunteers upon
irradiation of less than 2 microwatts/sq. cm. of visible light, when the lens was dilated!8?. Since
RF can pass through the entire eye, perhaps less may be needed to stimulate the retina to send the
appropriate signal to the pineal gland near the center of the head. Also, since 915 MHz can cause
RF hot spots near the center of the head (see quote above)!78 perhaps the pineal could be directly
stimulated by RF, as if it were receiving a stimulus from the retina, and thus reduce melatonin
production. While the above is speculation, it illustrates that there have been observed changes
in melatonin production due to very low energy levels, i.e. below 2 microwatts /sq. cm18, which
during the day, or when awake and using cellular phone may not be a problem, but could be a
problem if the head is even slightly stimulated at night.

31.3.4 The pituitary gland is also located near the center of the head, and thus near the RF 'hot
spot' for frequencies near 915 MHz, such as for cellular phone frequencies. A study reported on
the egg laying rate of chickens exposed to 9300 MHz at power densities of 400 picowatts per sq.
cm. (0.0004 microwatts per sq. cm), at 0.02 picowatts per sq. cm. (0.00000002 microwatts per
sq. cm.) , and a control group at 0.005 picowatts per sq. cm. for 476 days. Chickens exposed to
either exposure level had a 15% increase in the rate of lay above that of the controls. The author's
concluded, "Therefore, the effect of microwave irradiation was only to increase frequency of
ovulation as manifested by increased rate of lay, possibly through stimulation of the

pituitary. "214, 4
31.4 At SARs as low as 0.02 mW/kg (0.00002 W/kg) it was reported in June 1997 that at 960
MHz and with a transmission pattern simulating the European Global System for Mobile

communications (GSM), that,
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"It was determined that cell growth (of human epithelial amnion cells) in the exposed
cells differed from that in the control and sham exposed cells and a decrease in cell growth was

seen.”

32. Often buildings provide little or no attenuation, and some studies finding no attenuation, with
average attenuation being about 50%, and attenuation by buildings appears to depend upon
frequency, with around 900 MHz being able to best penetrate buildings. This information is
offered to the Commission so it will know that exposures to occupants in some residences,
schools, and other structures can be close to the same level as outside exposures, or even higher
due to reflections (see item #24.7 and footnote 159). The impact of this information may be that
the Commission will recognize the potential risks, and not incorrectly believe that exposure levels
will be 1/10 to 1/100th of outside exposures and thus not feel the urgency to be concerned.

32.1 A Department of Commerce report found no attenuation for 25% of home residence
measurements for 900 MHz signals [NTIA #94-306 1994 pg 29]; some interior power densities
were greater than the exterior signal [NTIA #94-306, 1994 pg A-41]; this may be due to
reflections as described above in item #24.7 [and in footnote 159]. The average attenuation
reported was 52.1% in single family residence rooms with an external wall facing the signal
source [NTIA #94-306 pg 23]. Note that a 52.1% attenuation means the power density inside a
building is 47.3% of the expected strength if there were no attenuation by the building.

Likewise, another Department of Commerce report found for 860 MHz that attenuation
was 49.1% in single family residence rooms with only blown-in ceiling insulation, wood exterior,
and on an outside wall facing signal [OT #76-98 1976 pg 29-31]. Similarly, a recent Department
of Commerce report for 912 MHz found for some single family residence rooms measurements an
attenuation of about 37% [NTIA #95-325 1995 pg 54, 58], meaning an average of 63% of the
power was present in the room compared to what was expected if there were no attenuation.
Sometimes a whole room can have a median power density higher than for outside [NTIA #95-
325, at 5990 MHz on pg 52], this may be due to reflections off objects certain wavelengths from
one another.

Using the variation of power density attenuation to estimate the spread of individual

attenuation measurements about the expected room average for the latter two reports, it appears
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as if some locations in residential buildings can be expected to have no attenuation. (see methods
described in OT Report 76-98, 1976, pg 29-31).

Hence, for all three of the Department of Commerce reports reviewed some rooms had
average attenuation in some residential homes of about 50%, sometimes less, and in some
locations appeared to have no attenuation. Indeed, sometimes the median power density in a
residential room was higher than outside.

Thus, exposure conditions in this report assume no attenuation of radiofrequency
radiation, since research indicates the plausibility of "worst case" environmental conditions
resulting in no attenuation of electric fields near cellular frequencies.

32.2 Building attenuation is frequency specific, since at lower and higher frequencies that at the
proposed facility greater attenuation by buildings has been observed

Please note that other studies of both lower and higher frequencies indicate that there is
greater attenuation by buildings than for the 860-915 MHz range relevant to the proposed facility.
Studies of 60 Hz electric power frequencies!¢ reported 90% or more attenuation, as did a study
of radio frequencies from 20 kHz through 1 MHz!92, Likewise, the three Department of
Commerce studies mentioned previously [NTIA Report 94-306!93, NTIA Report 95-325194, OT
Report 76-98195 found more attenuation by residential buildings at frequencies of 1920 MHz and
greater than between 860 MHz and 915 MHz. 1t is interesting that one study found that as
frequency increased from 1 MHz to 500 MHz that attenuation decreased steadily "to zero at 500
MHz."192,  Also, the same just mentioned studies typically found greater attenuation in concrete
office buildings than residential buildings.

Thus, the Commission should not take lightly the adverse effects reported in this
proceeding because the Commission might think that interior exposures will be much lower. The
studies above show this should not be expected. Hence, it is very important the Commission act
with due diligence and prudence and approve of the requests of the Ad-Hoc Association.

The above indicates sometimes due to reflections the interior exposures can be higher also
justifies the Commission requiring its licensees to provide educational information on how to

place furniture, especially large metal pieces such as metal storage cabinets, refrigerators, and
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large file cabinets so that reflections will not unnecessarily increase exposure. Also, the
information can note cautions about placing children outside of a house with aluminum siding
where there are also nearby base station transmitters; this is because flat surface and corner
reflections could increase exposures 4 fold and 16 fold respectively!s?, as noted above in Item
#24.7.

33. The Commission should be cautious when interpreting 'conflicting' results

33.1 Negative results may be due a sample being so small that due to variability, a real effect
cannot be distinguished

Example: Consider the University of Washington study exposing rats for up to 25 months at 10%

of the Commission's limits. It was reported,

"If long-term exposure to pulsed RF fields disrupts normal physiological functions or is
psychologically disturbing to the animal, an increased basal level of corticosterone can be
expected. "125,

It was reported that in the 25 month study that at the first quarter sampling that a
significant increase in corticosterone was observed, with the likelihood of the increase occurring
by chance being less than 4%. In a follow-up study was done, measurement of corticosterone
were made to help determine if this effect was real, or just an accidental occurrence among the
many parameters tested. The authors reported, "Corticosterone measured at 6 weeks, 6 months,
and 12 months did not show any statistically significant differences between 20 control and 20
exposed rats,"125 and elsewhere report, "This effect was not replicated in the present study, so the
previously observed effect was most likely a random variation. "130.

While a random variation may have occurred in the original study, another possibility for
the outcome of 'non-significance' was the smaller sample size. Consider that the original study
had a total of 156 animals, while the follow-up study had only 40. Since the amount of increase in
corticosterone concentration of the exposed over the controls in the follow-up study was almost
the same as in the original study (approximately 3.09 ug/100 ml in the original study!2?® vs. 2.85
ug/100 ml in the follow-up study!39, it is possible the finding of 'non-significance' was due to the

small sample size. For example, if the mean increase and variability were identical to that of the
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original study, the Ad-Hoc Association has determined the smaller sample size would have also
led to a decision of 'non-significant'

33.2 "Negative" results can also occur depending on whether an effect continues or is transient.
Example: For the above University of Washington study125 it was reported that during the first
assessment of open field activity that the young exposed rats had a statistically significant lower
level of activity. The authors note that this pattern was not subsequently repeated. Since it only
happened when the animals were very young, the author's appear to consider it of no
consequence. Likewise for oxygen consumption, they state, "Oxygen consumption and CO2
production were lower in the young rats. These effects were not observed in mature rats," and
conclude, "Overall results indicate that there are no definitive, biologically significant effects..."

It is not clear to the Ad-Hoc Association why lower activity levels and lower oxygen consumption
only when young is not biologically significant just because it occurred only to the youngest
animals. The Ad-Hoc Association is concerned about affects that may only impact on very young
children, as this is a critical period of physical and metal development.

33.3 Testing only for a beneficial effect vs. "any" effect

If a researcher is interested in learning if there is a difference for good or bad of a factor such as
RF, then both possibilities need to be considered when performing tests. However, in many cases
we just want to test for harm. For example, the authors report that 7 exposed rats out of 100
developed benign pheochromocytoma of the adrenal medulla, while this occurred to only 1 of 100
of the controls. Had the authors decided only to test to see if only the RF had an adverse effect,
then the results would have met the criteria for statistical significance; however they chose a
different approach and found results 'non-significant'.

33.3 Another perspective: In the Encyclopedia of Energy, Technology and the Environment,
Stephen Cleary of the Medical College of Virginia reviewed this same study2%¢. He listed 11
parameters as having "statistically significant alterations" in addition to the increase in primary

malignant tumors - these are:

"behavior, serum corticosterone, lymphocyte(B and T cell) number, ymphocyte
mitogenic stimulation, eosinophil and neutrophil counts, adrenal mass, O2 consumption and
CO2 production, and benign adrenal neoplasia.... There was also a statistically significant
decrease in time of occurrence of primary tumors in microwave exposed animals?4, "
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Given the considerable different perspective of Cleary on this same important study, the
Commission may request of the federal health agencies to comment on the above different
approaches, and to make other analyzes on this study, with particular focus on testing for adverse
effects and in providing confidence intervals, so that even if results may not be statistically
significant, it can be seen if they are consistent with a hypothesis of an effect.

34. Section 704 preemption does not apply to fear of exposure

34.1 The issue - is fear of environmental effects an environmental effect on the basis of which
regulation of certain Commission facilities is preempted?

Because many jurisdictions are unsure and confused about what exactly is preempted and what is
not, it is important that the Commission clearly state its understanding, rationale, and intentions
concerning the extent of the preemption. In this regard the Commission should state that states
making regulations when there are bona fide public fears of a level of exposure, that such
regulation is not preempted by the Telecommunications Act of 1996.

The Ad-Hoc Association does not agree with the view that Sec. 704 of the
Telecommunications Act of 1996 takes precedence over Sec. 253 which specifically authorizes
states to regulate for the public safety and welfare - as noted elsewhere in this proceeding by the
Ad-Hoc Association.. However, even if the Commission disagrees, then the Commission must
distinguish in its preemption between regulating based upon the actual environmental effects, and
regulating due to any reasonable, science-based fears and anxieties of the public and workers
concerning a level of RF exposure. One might argue, although the Ad-Hoc Association does not
agree with this view, that Congress felt the scientific issues too complex to leave them to states
and local jurisdictions. However, even if this is so, states and local jurisdictions are competent to
determine whether their residents and workers have a legitimate, bona fide fear of the potential
effects of the exposure, whatever the actual environmental effects may be. Therefore, if the basis
and rationale for a regulation is not on any actual environmental effect of the emissions, but rather
on a clear and reasonable fear amongst its residents and workers of the exposure, and the 'test' of
'reasonable’ is how a person would feel who is knowledgeable about the findings in the scientific

literature concerning RF effects and its characteristics.
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34.2 Application in tort liability concerning distinguishing between effects and fear of effects.
Consider the decision of the Kansas Court of Appeals in Willsey v. Kansas City Power and Light

Co. 631 P.2d 268. It stated,

"While these courts hold that, conjectural damages are non-compensable, if the fear is
shown to be reasonable (or at least not wholly unreasonable) and in fact affects the market
value, the loss is compensable," [Wilsey, 631 P.2d at 274] (and that) "logic and fairness dictate
that any loss in market value proven with a reasonable degree of probability should be
compensable.” [Id.]

Also, in Kansas was the case of Ryan v. Kansas Power& Light Co, 815 P.2d 528, 535
(1991) where the Kansas Supreme Court allowed the introduction of expert witness testimony
based on "newspaper and magazine articles and other literary works...to support the allegation of
fear in the marketplace.".

Other courts have not even required proof of reasonableness and include Arkansas,
California, Florida, Indiana, Kansas, Ohio, Oklahoma, and the U.S. Court of Appeals for the 6th
Circuit, with its many Tennessee Valley Authority cases. In Florida Power & Light Co. v.
Jennings 518 So. 2d 895 (Fla. 1987), the court held,

"[t]the impact of public fear on the market value of the property is admissible without
independent proof of the reasonableness of the fear." [FPL v.Jennings, 518 So. 2d. 895 (Fla.
1987)].

The court decided that,

"...any factor, including public fear, that impacts on the market value of the land taken
may be considered to explain the basis for an expert's valuation opinion." [Id. at 899]

Likewise, a California court decided, "the truth or lack of truth in whether electromagnetic
projections caused a health hazard to humans or animals was immaterial. Rather, the question is
whether the fear of the danger existed and would affect market value." [San Diego Gas and
Electric v. Daley 205 Cal. App. 3d 1334,1349 (1988)].

Similarly, in 1993 a New York Court of Appeals followed the California court. It ruled,

"evidence of fear in the market place is admissible wit respect to the value of the property
taken without proof of the reasonableness of the fear.” [Criscuola v. Power Authority of the State

of New York, 81 N.Y. 2d 649, at 652 (1993)], (and required of future claimants that they) "still
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establish some prevalent perception of a danger emanating from the objectionable condition."
[Id. at 653] ,and further that,

"Some credible, tangible evidence that a fear is prevalent must be presented to prove the
adverse market value impact. Claimants should have to connect the market value diminution of
the property the particular fear in much the same manner that any other adverse market effects are
shown, e.g. by proffering evidence that the market value of property across which power lines
have been built had been negatively affected in relation to comparable properties across which no
power lines have been built." [Id. at 654] (and) "...while a personal or quirky fear or perception is
not proof enough, the public's or the market's relatively more prevalent perception should suffice,
scientific certitude or reasonableness not-withstanding. [Id. at 654].

Thus, in New York, and in many other states the test is not what a scientist says about the
truth of an environmental effect, but rather, regardless of that effect, what is important in property
compensation claims is not what a scientist or doctor says, but what the appraiser says. A fear
need only to be shown to exist, and no proof of its reasonableness is required - thus avoiding
scientific or medical battles.

For further information and further examples which support allowing fear of an effect
which causes loss to be a basis for compensation, please see footnote 202, 203].

34.3 Extension of the tort liability compensation law to Commission preemption authority

One of the key points in the cases above is that tort liability claims can be decided on the
basis of the impact of public fear regardless of whether or not there is any environmental effect.
Thus, the courts are clearly distinguishing between (1) an actual environmental effect and any
regulations, such as tort liability action, that are based upon these actual effects vs. (2) the effect
of public fear regardless of what the environmental effect is, if any. Hence, the courts distinguish
between (1) regulations enacted on the basis of an environmental effect, and for which scientific
evidence may be required to justify the regulation, vs. (2) regulations, such as awarding a tort
compensation award, that are not made on the basis of the environmental effects of a factor, and
where such regulations (court award) may be decided regardless of whether there are actual

environmental effects.
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Accordingly, regulations made on "the basis of the environmental effects of
radiofrequency emissions" would be expected to have a scientific basis for the regulation.
However, a regulation whose intent is to address public fear, and perhaps to avoid public panic,
need not consider whatsoever the actual effects of radiofrequency. In this case the regulation is
not made "on the basis of the environmental effects of radio frequency emissions." Rather, such
regulations may well find such effects irrelevant when addressing the concerns of maintaining civil
order, avoiding panic, and enhancing the mental well being of citizens - where these latter
concerns can well be made completely avoiding the question of whether environmental effects
exist or not.

34.4. Itis a proper role of a federal government agencies to make clear its regulations so that
states and local jurisdictions may clearly know what is expected, and need not have to press a
court case in order to get an agency clarification. Therefore, the Commission should revise 47
CFR §1.1307(e) and state,

(e) No state or local government or instrumentality thereof may regulate the placement,
construction, and modification of personal wireless service facilities on the basis of the
environmental effects of radio-frequency emissions to the extent that such facilities comply with
the regulations contained in this chapter concerning the environmental effects of such emissions.
Regulating the placement, construction, and modifications of personal wireless service facilities
not on the basis of the actual or perceived environmental effects, but on the basis of limiting
public fear of such facilities is a proper exercise of state jurisdictions. Also, placing conditions
upon the operation of a Commission facility concerning the manner of allowed use and intensity
of use (e.g. power density), may be regulated by jurisdictions insofar as regulation of operation
after placement and construction is not one of the preempted functions.

35. The Commission must regulate wisely on the basis of knowledge, and since much knowledge
is still lacking, the Commission must apply a proper unbiased means getting the needed questions
answered. Accomplish similarly as was done in California, by ordering the formation of a

stakeholder group of all interested parties, and to order funds be placed in a trust to spent for the

following, upon appropriate approvals.
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35.1 Objective of a funding effort: The Commission must find a way of assuring the funds are
available and the stakeholder structure is available to appropriately guide a funding mechanism so
needed information is available

(i) for wisely setting standards and to perform needed research to achieve this

(ii) for providing a better means for the Commission to assess standards,

(i) for promoting the standard setting process by way of assisting in transportation, materials
cost, providing advisors, and other support,

(iv) funding research on means of supporting telecommunications while also finding ways that
would incur the least potential risk to human health and that of the environment.

35.2 The Commission must find a way of assuring needed information is available for proper
science risk based decision making to occur. If the Commission finds it and those making
standards need questions answered then the Commission has the moral, ethical, and legal
authority to so order such a mechanism. If Congressional statute limits the fees the Commission
can collect, then let the Commission, with other interested parties encourage the formation of a
representative group of stakeholders, including the concerned public, and let the Commission
require its licensees to participate in supporting this entity. For example, the Commission may
determine that for any common carrier to be considered as having a proper RF health and safety
program that such must include membership in the entity which will help guide funding - and the
entity must clearly have a wide base of different interest groups, not just industry.

35.3 There is a great need for research

35.3.1 NCRP 1986 states, "Among the experiments yet-to-be performed are those that address
at all levels of biological analysis the greatest void of scientific knowledge: the systematic and
Junctional responses of the organism that are observed over the long term after intense (acute)
or low-level (chronic) exposures to fields that range the spectrum and that are evaluated for
modulation-specific influences” [pg. 190 at footnote 161]

35.3.2 ANSI/IEEE C95.1-1991 states: "While it is generally agreed that measurements of the
responses of human beings are the most pertinent to the establishment of guidelines for exposure
to say any noxious environment, few data of this type exist. (and that) Because of the paucity of
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reliable data on chronic exposures, IEEE Subcommittee IV focused on evidence of behavioral

disruption under acute exposures..." [Sect. 6.4 Assessment Criteria).

Thus, both sets of standards upon which the Commission relies agree that the data to set

proper standards is lacking.

35.3.3 The Bioelectromagnetics Society sent the following to members of Congress on June 24,

1996. In part they wrote:

"There is a potential for benefit from these fields, as well as the possibility of adverse
public health consequences. Understanding their biological effects may allow us fo increase the
benefits as well as mitigate the possible hazards. But these processes cannot be understood

without further research.

We believe it is essential that research in this area be continued. Without U.S.
government funding, the remaining available sources of funds are too limited, too focused by
discipline and may in some cases carry questions of bias.... without U.S. leadership, the task of
determining the potential health risks and benefits involved in the distribution and use of electric
and magnetic energy will be difficult to complete.

"Failure to continue this research could ultimately result in extensive costs to the energy
and communications industries, both in litigation and product development. Public concern can
be reduced only when the issues and questions are resolved by careful research.” [Microwave

News July/August 1996, page 9]

35.4 Industry sponsored research is not sufficiently meeting the needs - consider

35.4.1 "The FAD workshop (in February 1997) was held four years after the Cellular
Telecommunications Industry Association (CTIA) launched its five year research program
designed to show that its products are safe. Wireless Technology Research (WIR), created by
CTIA to run the program, has yet fo sponsor a single biological experiment.” [Microwave News
March/April 1997]

35.5 Let the Commission consider the California Public Utilities Commission model for funding
On November 2, 1993, the California Public Utilities Commission (CPUC) approved an order?05

"instituting investigation on the Commission’s own motion to develop policies and
procedures for addressing the potential health effects of electric and magnetic fields of utility
Jacilities."”

Prior to this order, it is understood that CPUC Administrative Law Judge Meg Gottstein
order relevant parties to meet, participate in informational workshops and subsequent meetings to
determine the nature and scope of what is to be investigated. The CPUC order is the result of
these meetings.

The CPUC order had the following elements which it was implementing
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o No-cost or low-cost steps to reduce EMF levels

o Workshops to develop EMF design guidelines

o Uniform residential and workplace EMF measurement programs

o Stakeholder and public involvement

o A $1,489,000 four-year education program

o A $5,600,000 four-year non-experimental and administrative research program, and

o An authorization for federal experimental research conducted under the National Energy Policy
Act of 1992

Therefore, let the Commission order and establish to achieve a similar implementation,
modified to meet the needs of the RF stakeholders and the public. Do this by additions to the
Code of Federal Regulation, by a Rule and Order, or by other appropriate means within the
context of ET-Docket 93-62, or by other appropriate means. Since Congress has given to the
Commission the responsibility to properly set standards, the Commission must order in whatever
manner is required so there will be public funds, not linked to the hand of industry for supporting
standard setting efforts.

If Congressional statute limits the fees the Commission can collect, then let the
Commission be creative, and with other interested parties encourage the formation of a
representative group of stakeholders, including the concerned public, and let the Commission
require its licensees to participate in supporting this entity. While there can be cooperation with
WTR, this effort must be seen as not linked to industry, with a strong public representation and
public health orientation. Let the order establishing this be part of this docket insofar as its
purpose would be to provide the means of improving the standard setting process, to monitor it,
and to assure the needed research answers are available so future standards will have sufficient
information.

36. The Commission must explore how exposures may be kept as low as reasonably achievable,
and do this soon before a massive capital investment in inappropriate designs or equipment

occurs. These explorations should include the role of satellites in order to reduce the number of
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base stations which cause such controversy. Also, it has been reported that, Japan's Ministry of

International Trade and Industry,
“has been developing a solar-powered, remotely piloted airship . Earlier this year

(1997), the ministry pilot-tested one such cruiser, which resembles an egg-shaped zeppelin with a
finned tail. Designed as an inexpensive replacement for communications satellites, this vehicle
can continuously ply the skies in an altitude of about 100,000 feet, almost 20 miles, for periods
of up to 2 years.20.

This distance would be far closer to the user than LEO (low Earth orbit) satellite systems
orbiting the Earth at about 600 to 800 miles above the Earth?24. As a result, the amount of power
needed by the hand held phone will be less, thus being a lesser potential danger to the user.
Especially important, by being so relatively "close" to the surface, it would seem that antennas
with a narrow angle of irradiation would be able to focus the signals onto a relatively small
geographic, and thus enable the same frequency to be shared by many areas, and be able to keep
exposure levels to extremely low levels, far lower than what might be the exposure from ground
based systems, and the 0.05 microwatts per sq. cm. may then be a quite feasible option.

This is because for ground base stations, those nearest the base station receive relatively
high exposures so that there will be sufficient signal strength for those users near the edge of a
coverage area. However, with an ‘air-station’, then all users will be about the same distance away,
so that the minimum power to reach the users will be the same for all populations - thus
dramatically reducing exposures - since in such an application, no one would be close to the ‘air
station.'

Since most of the he infrastructure is still yet to be built for many of the wireless services,
the Commission is seriously being asked to study what would be the economical and technical
feasibility and challenges for developing such a ‘air-station' based approach for our nation.
Should it be feasible, then because the costs may be greater for such systems, the Commission
should establish a means whereby such systems may be competitive or preferred over landbased
systems.

If application may be made of such high altitude remotely piloted, solar powered airships
which apparently will have the ability to maintain their locatibn, then only transmission systems

which are well suited to such an application should be allowed, or at least the ones encouraged by
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the Commission. For example, it is understood that there are some major differences between
digital systems based on TDMA (time division multiple access) and CDMA (code division
multiple access). Some of these relate to the feasibility of air-station transmitters and receivers.
For example it is reported that CDMA "allows the cellular system to use the same RF channel in
each and every cell, and even 3 times in a 'sectorized’ cell. This universal reuse’ makes design
of future networks much easier than any other technology2?5" Also, it is understood that,
"CDMA encodes up to 61 conversations onto a single 1.23 MHz channel. A CDMA receiver can
extract the desired conversation and ignore the rest by using the proper code.125"

Thus, CDMA technology may be well suited to a 'air-station' system where there may be
some interference from transmissions and reception from other users - but by way of the coding
system, it may be that interference can be avoided.

The Ad-Hoc Association is focusing attention of the Commission on the possibility of
using air-ships, as described above, because it demonstrates that the very low exposure levels
sought by the Ad-Hoc Association are still compatible with providing universal wireless services,
but in a manner that keeps exposures as low as reasonably achievable, such as may be the case for
the air-telecommunications stations described in this section.

That such systems may offer promise of being economically feasible is suggested in that it
was reported that such air-ships were seen as "an inexpensive replacement for communications
satellites" and it was reported that development has advanced to the stage of pilot testing. Thus,
it may be a real possibility for the achievement of low exposure and a relatively low cost
deployment of telecommunications transmitters.

Hence, the Ad-Hoc Associations requests for extremely low exposure levels seem feasible.

Likewise, it would seem that if transmitters were put at high heights and far from
populated areas, that also low exposure goals can be reached. Thus, the Ad-Hoc Association's
request are reasonable and feasible, and do not prevent the development of a universal wireless

services infrastructure.
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The Commission should actively pursue technologies which offer promise, and seek how it
can through rule making encourage its operators to seek out how to keep exposures as low as
reasonably achievable and to collect the data that will help answer perplexing health concerns.

37. The Commission's new limits in FCC 96-326 should not increase as frequency increases, but
decrease, or at least stay flat, so as to keep from increasing the maximum local hot spot risks,
especially to the head. Rather than requesting that power density exposure limits vary as a
function of frequenby, the Ad-Hoc Association has requested limits based on a constant power
density207. For the range 30 to 300 MHz, the Commission's exposure limits are constant, but in
the range 300 to 1500 MHz, the Commission's limits increase. This is not prudent and should not
be done, but rather should be kept at a constant value, as proposed by the Ad-Hoc Association207.
The reasons for this are as follows.

37.1 The dosimetry study of Gandhi(1992)2% shows that as frequency increases from 300 to 915
MHz that SAR for the eyes and brain increases, being greatest in the 700 to 915 MHz range.

The U.S. EPA has reported central nervous system biological effects due to RF at SARs as low as
0.0001298 including changes to EEG and calcium ion efflux at extremely low SARs (0.0001 W/kg
in live rabbits and 0.0006 W/kg, respectively [see page 5-51 of footnote 15, Takishima 1979; and
see page 5-93 of footnote 15, Blackman et al. 1981].

In addition, a 1995 study be L.von Klitzing reported that power density levels for 150
MHz pulse modulated at 217 Hz and at an estimated 1 microwatt per sq. cm at 6 cm. into the
head, had the effect of changing the pattern of the brain EEG readings of human subjects. The
author concludes stating, "Our hypothesis is that intercellular communication paths, based on
activities at the membrane surface might be disturbed by magnetic fields, pulsed with constant
sequency at low frequencies."215. |

Therefore it is prudent to keep RF exposure to the brain as low as reasonably achievable.
37.2 Additional evidence for keeping exposure as low to the brain, is that recent evidence from
Lai et al. (1997)216.217 suggests that free radicals are created in the brain due to RF at 0.6 W/kg,
and that this is a direct action of the RF exposure on the brain. H. Lai announced at a Food and

Drug Administration Workshop on February 7, 1997216 that he was able to replicate previous
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findings reporting increased single and double strand DNA breaks when exposed to RF at 2450
MHz 2 microsecond pulse duration and 500 pulses per second. He also found that the affect
disappeared when the rats were injected with either melatonin or another compound known to be
a free-radical scavenger. The authors report,

"Since both melatonin and PBN are efficient free radical scavengers, it is hypothesized
that free radicals are involved in RFR-induced DNA damage in the brain cells of rats. Since
cumulated DNA strand breaks in brain cells can lead to neurodegenerative diseases and cancer
and since an excess of free radicals in cells has been suggested to be the cause of various human
diseases, data from this study could have important implications for the health effects of RFR
exposure.217"

Since free radicals have a short life this suggests they are generated close to sites where
the DNA had been damaged. Thus, it is reasonable to conclude this is a direct RF effect on the
brain, and hence that RF exposure to the brain should be kept as low as possible. The exposure
was at 2 mW/sq. cm with an average SAR of 1.2 W/kg; based on previous studies218 Lai et al.
report that the SAR in the brain range from 0.5 to 2 W/kg per 1 mW/cm?2 irradiation in their
exposure system, i.e. here 1 to 4 W/kg. Since an actual increase in the concentration of free
radicals resulted, a lower value would seem appropriate for a threshold, say 0.5to 2 W/kg as a
'guesstimate'. Then applying a 'safety factor of 100 yields 0.005 W/kg to 0.02 W/kg as limits.
These low exposure values are much lower than the 8 W/kg of exposure allowed in any local part
of the body, and thus even for very low power densities, these results support keeping exposures
to the head low, and for the Commission to not allow its limits to increase from 300 MHz to 1500
MHz as frequency increases.

37.3 Generation of oxygen free radicals at 0.2 W/kg in tissues with melanin indicate exposure to
the eyes and skin should be less than 0.2 W/kg with limits for an adequate measure of safety -
justifying not increasing exposures for frequencies above 300 MHz. Phelan et al., 1992 have

reported,2!8

"The data indicate that a significant, specific alteration of cell-membrane ordering
Jollowed microwave exposure. This alteration was unique to lemanotic membranes and was due,
at least in part, to the generation of free radicals.218"
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Also, the authors report, "Melanin is a ubiquitous polymeric pigment that occurs in
membrane-bound organelles or melanosomes of epidermal cells and several cell types in the
eye 218"

Accordingly, even if these results may not have been replicated, it is prudent for the
Commission to rely upon them as correct until subsequent experimentation shows otherwise!22123,
and as discussed elsewhere in this proceeding.

Applying the traditional 'safety factor' of 10019 to the 0.2 W/kg yields 0.002 W/kg 'safe’
limit for exposure of the eye and skin as they are the tissues that contain melanin, and this may yet
be too high since the 0.2 W/kg had not been established as a threshold in this experiment for the
generation of free oxygen radicals in melanin containing tissue.

It has been documented that as frequency increases, the depth of penetration of RF energy
decreases, with the result being a greater SAR on the surface tissues, e.g .skin and parts of the eye
- the very melanin containing tissues that appear subject to free radical damage at 0.2 W/kg.

For example, the 1986 Radiofrequency Radiation Dosimetry Handbook, which was a
dosimetry reference recommended by the ANSI/IEEE C95.1-1991 RF standard, states that at 1,
2, 4, 8, 10 and 20 GHz the depth of penetration in centimeters is 4.05, 2.46, 1.66, 0.65, 0.45, and
0.16 cm. Thus, for a fixed power density the SAR for the skin must significantly increase.

Indeed, a study by Gandhi and Riazi (1986) [and referenced by the Ad-Hoc Association
FCC 96-326 Petition at item #14.3.14 at page 12] notes that at the millimeter frequencies SARs at
the surface of the skin can range up to 65 to even 357 W/kg. Gandhi and Riazi report that when
the incident power density is S mW/sq. ¢m - the limit for occupational/controlled exposure for
frequencies above 1.5 GHz, that:

A. Frequency in GHz: 30 60 100 150 200 250 300
B. SAR W/kg at skin surface: 65.5 138.3 209.7 2708 312.0 3382 357.1

Accordingly, for the general population/uncontrolled exposure of 1 mW/sq. cm. for frequencies
above 1.5 GHz, that
C. Frequency in GHz: 30 60 100 150 200 250 300
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D. SAR W/kg at skin surface: 13.1 27.7 42 542 624 676 714

E. Amount 1 mW/cm2 would
need to be divided by to 6,550 13,830 20,970 27,080 31,200 33,820 35,710

achieve an SAR of 0.002 W/kg
'safety limit'

F. Resulting power density in 0.15 0.07 0.05 0.04 003 003 0.03
microwatts per sq. cm.

Therefore, even if a traditional 'safety factor' of 100! were applied to the 0.2 W/kg, the allowed
limit for exposure to the skin would be 0.002 W/kg. To achieve this resulting power density
would need to be as in line #F in 367.3 above. Since the 0.2 W/kg was not an observed threshold,
the proposed limit of 0.05 microwatts per sq. cm. requested by the Ad Hoc Association FCC 96-
326 Petition at page 15 is a reasonable and prudent limit, and which arguably, based on the above
even be set to lower limits, especially at the very high frequencies.

38. The Commission is urged request the federal health agencies:

(i) to examine the studies noted and referenced herein,

(i) to report on effects observed below the present 4 W/kg hazard threshold of the Commission,
(iii) to indicate if "a reasonable person" would want a home, school, hospital, or work place to be
exposed to such effects given that their health impacts may remain uncertain but that they effect
important biological processes,

(iv) to perform a risk assessment, indicating the different societal values and approaches to risk

and their impacts on a RF standard.
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