USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 405 of 487

summary of EPA Recommendations

1. The FCC should not adopt the 1992 ANSI/IEEE standard. There
are serious flaws in the standard that call into question whether
the proposed use of 1992 ANSI/IEEE is sufficiently protective.
The following four points address some of our concerns.

a) 1992 ANSI/IEEE allows a two-fold increase in the MPE at high
frequencies above that permitted by the current FCC guideline.

b) The two-level revised standard is not directly applicable to any
population group but is applicable to exposure environments called
controlled and uncontrolled environments that are not well defined and
are discretionary. We disagree with this approach.

c) The 1992 ANSI/IEEE conclusion that there is no scientific data
indicating that certain subgroups of the population are more at risk
than others is not supported by NCRP and EPA reports.

d) The thesis that the 1992 ANSI/IEEE recommendations are protective
of all mechanisms of interaction is unwarranted because the adverse
effects level in the 1992 ANSI/IEEE standard is based on a thermal
effect.

2. The FCC should consider the exposure criteria recommended by the

National Council on Radiation Protection and Measurements (NCRP) in

NCRP Report No. 86, "Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields," with the addition of

(a) the 1992 ANSI/IEEE limits for induced and contact RF currents, for
the frequency range of 300 kHz to 100 MHz, to protect against shock
and burn, and

(b) the FCC proposal for low power device exclusions (FCC 93-142,

pp. 7-8) as the standard for the public, where "public" includes all
persons using these devices unless the user is operating a device as a
concomitant of employment.

EPA recommends consideration of 1986 NCRP for the following
reasons.

a) 1986 NCRP recommends RF radiation exposure limits specifically for
both workers and the public.

b) 1986 NCRP is more protective than 1992 ANSI/IEEE at higher
frequencies.

c) There are no substantive differences in the literature base
supporting 1986 NCRP and 1992 ANSI/IEEE except for the literature on
RF shocks and burns.

In addition, NCRP is chartered by the U.S. Congress to develop
radiation protection recommendations.

3. The FCC should consider requesting that the NCRP revise its 1986
report to provide an updated, critical, and comprehensive review of
the biological effects on RF radiation and recommendations for
exposure criteria.
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Attributed to Microwave and Radio-frequency Radiation; 1971
(Tab 185 Part 1)

JA 08425



AR oS R R B R T e S L R e S e oL S S e e A 6t St TR B

U?Cﬁ Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 408 of 487
L |
Do

A

3 )

o~ \

a

.=

 NAVAL MEDICAL RESEARCH INSTITUTE

BIBLIOGRAPHY OF REPORTED BIOLOGICAL PHENOMENA ('EFFECTS') AND CLINICAL -
MANIFESTATIONS ATTRIBUTED TG MICROWAVE AND RADIO-FREQUENCY RADIATICN

RESEARCH REPORT

MF12,.524.015-0004B _ , REPORT NO. 2 ‘
REVISED '

Pepe duted by

NATIONAL TECHNICAL
INFORMATI ON SERV!CE

VS Lepgetvent of Commer
e ~ghe 4VA NS

JA 084267¢°



B R N I T . B T s o T T T T
2 USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 409 of 487
; BIBLIOGRAPHY OF REPORTED BIOLOGICAL PHENOMENA ('EFFECTS') ARD CLINICAL
Q MANIFESTATIONS ATTRIBUTED 1O MICROWAVE AND RADIO-FREQUENCY RADIATION
“g

Zorach R, Glaser, Ph.D.
LT, MSC, USHR

i@ .H‘,
£ e S AR < 5 o

Research Report

bt il T

Project MF12,524,.015-00043, Report No, 2

Naval Medical Research Institute
National Naval Medical Center
Bethesda, Maryland 20014, U.S.A.

I TN RSN LTRSS

4 October 1971

Second Printing, with Revisions,
Corrections, and Additions: 20 April 1972
(Supersedes AD No. 734391)

N AN 0 v s e o

4) p
mﬁmu.wr»m&%mmmmmmmﬂmm&mmr:ﬂmﬁm Sttt

JA 08427

9,




T BT TIer—weyy = et — = - — - mr————
T U mO s S PR 2 ST AR eV S S R S = RO s e gk

se #20-1025 Document #1869762 Filed: 11/04/2020 Page 410 of 487

ABSTRACT

More than 2000 references on the biological responses to radio
frequency and microwave radiation, publisihed up to June 1971, are
included in the bibliography.* Particular attention has been paid te
the effects on man of pon-jonizing radiation at these frequencies.
The citations are arranged alphabetically by author, and contain as
much information as possible so as to assure effective retrieval of
the original documents. An outline of the effects which have been
actributed to radio frequency and microwave radiation is also part of

the report.

*Three supplementary listings bring the number of citations to more

than 2300.
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Foreword

It 18 the hope of the author that this bibliography will provide guid-
ance to the diffuse and conflicting literature on the biological responses
to electromagnetic radiation at radio- and microwave-frequencies, with
particular reference to the effects of concern to man. Such guidancé is
needed in the formulation and appraisal of criteria and limits of human

~exposure to "non-ionizing" radiation, and in the planning and conduct of
future research.

The original plans were to categorize and key the literature cita-
tions to the "outline of biolegicsl and clinical effects™ (Chapter 1).
This proved to be a much more difiicult and time-consuming task than
anticipated, and was actually coapleted only for about 400 papers. Thus,
the letter-number combinations given in square brackets for some of the
"A" through "C" citations refer to the outline. [NV] indicates the cita-
tion was "not verified”.

The standard format used throughout the bibliography is: auther,
(date), journal, volume, (igssue): page, "title". The authors are alpha-
betired, and in chronological order. Multiple authore :ve also alphabeti-
cally ordered according to the second, third, etc., auirtor. Inclusive
pagination is given where possible, as is the original lenguage of the
citarion, Report accession and translation numbers (some of which are
cited in Appendix A), and alternate sources are listed when known. The

‘title of books is underlined. When the title of the report was not avail-
able (or not given), a short (one line) description of the paper is listed
whenever possible., Reports in which the name of the author was not given
are listed chronologically using the format, "title", reference, source,
(date). In many cases the citation was obtained from secondary (and
tertiary) sources. For this reason it was impossible to put every citation
into a consistent format,

In a few cases, papers have been cited which were presented at
symposia or meetings devoted to the present topic, even when the report
title suggests that it does not pertain directly to the topic. This has
been done to show the wide range of items considered relevant (at least
at the time of the meeting, and by the organizing chairman) in past years.
An example is "electroanesthesia".

A few citations of marginal and/or peripheral relationship have also
been included so that the reader may judge the applicability to his indi-
vidual research needs. Examples are reports dealing with the biological
effects of static and alternating magnetic fields, experimental techniques
using radio frequency and microwave radiation (e.g., electron spin reso-
nance, and nuclear magnetic resonance spectroscopy), and microwave expo-~
sure limits, regulations, and standards.

References for a few limited-distribu ion government reports are
available upon request,
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The author welcomes information which will correct errorgs and omis-
sions (both of which no doubt exist). Copies of new papers would be
greatly appreciated, and would encourage updating and revising the biblio-
graphy periodically.
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Tt Zutiine of Peported Biological Phenomena ('Effects’) and
Clinical Man‘festations Attribated to Microwave snd Radio-Frequency
Radiatior, is patterned after that given by R. Murray, et al., in an
article eatitled, “Hov safe are microwaves", which appeared in Non-
Ionizinz Radiation 1(1):7-8 (1969). Some of the "effects" were listed
in the regort by S. 7. Cleary and W, T, Ham, Jr., entitled, "Considera-
tions in the evaluation of the biological effects on exposure to micro-
wave radiation™, (Background document, Part I, 1969, for the Task Force
on Research Planping in Envircnmental Health, Subtask Porce on Physical
Factors in the Favironment). The discussion and suggestions offered by
Byron McLees, Edward Finch, Lewis Gershman, and Christopher Dodge relat-
ing to the Outline are slso g-atefully acknowledged.

Prepais. {7n of the bibliocgraphy was supported by the Burezu of

Medicine ai. “urgery, Department of the Navy, under work unit MF12,.524,
015-0074%5,
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CHAPTER 1

Feported Biolorical Phenomena (°*Lffects?) and Some
Clinical Manifestations Attributed to Microwave
and Padio~Frequency Padiation (See Note)

Heating of Organs® (Applications: Diathermy, Ilectrosursery, I'lectro-
coagulation, llectrodesiccation, Tlectrotomy)

J. thole Bodv (temnerature resulation defects), llypernvrexia

2, Skin

3. EBone and Done ifarrov

4. (a) Lens of Lye (cataractous lesions - due to the avascular
nature of the lens vhich prevents adequate lheat dissipatior.,}
() Corneai damaye also possil le at extremely niph frecuencics,

5. Crenitalia (tubular depzneration of testiclec)

¢, Erain

7. Sinuses

8. etal Implants (burns near hip nins, etc,)

The effects are :cnerally reversible except for 4a.

R B A ¢ debar i i

Changres ia :Mivsiologic Tunction

bt AR

e 1. Striated :uscle Coutraction
= 2. Alteration of Diameter of Blood Vessels (increased vasc-:lar
clasticity), Dilation
3. Changes in the Oxidative FProcesses in Tissues and {Organs
4, Liver Inlargenent
5. ltered Sensitivity to Drug Stimuli
. 6. Decreased Spermatopenesis (decreased fertility, to sterilit-)
7. Altered fex Patio of Births (more girls!)
8. Alteved 'lenstrual Activity
9, Altered Fetal Devclopment
17, becreased Lactatior in lursing lothers
'1. Reduction in iiuresis (La‘t excretior, via urinc output)
12, Altered Teni! Tunction (decreased filtratic~ i+ tulales)
13, tlhanges ir (onciticned Tefleres
14, iecreased ilectrical Yecistance of Skin
e 15. Changes in the Structure of Skin Teccptore of tle (a) ‘i, s-tive,
oy and (b) Llood-Carrying Systers
' 16. Alterdd Llood Tlow fate

* It is also reported that lov levels of irradiation produce a coolirp
affect - "hypercompensation",

Note: Thece effects are listed without comment or endorseuent since the

literature abounds with conflicting reports. In some cases the hasi« for
reporting an "effect” was a single or a non-statistical observatior ihich
may have been drawn from a poorly conceived (and poorly executed) experi-

. ment,
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17.

18,
19,

20.
21,

22,

23,
24,
25.
26.
27.
28.
29.

Alterations ir the Biocurrents (EEG?) of the Cerebral Cortex
(in animals)

Changes in the Rate of Clearance of Tagged Ions from Tissue
Reversible Structural Changes in the Cerebral Cortex snd the
Diencephalon

Electrocsrdiographic (EKC) Changes

Alterations in Sensitivity to Light, Sound, and Olfactory
Stimuld

Functional (a) and Pathological (b) Changes in the Eyes:

(a) decresse in size of blind spot, altered color recogrition,
changes in intraocular pressure, lacrimation, trembling c¢f eye-
1ids; (b) lens opacity and coagulation, altered tissue respira-
tion, and altered reduction-oxidatiom processes

Myocardial Necrosis

Hemorrhage in Lungs, Liver, Gut, and Brain At Tatal Levels
Generalized Degeneration of all Body Tissue of Radiation
Loss of Anatomical Parts

Death

Dehydration

Altered Rate of Calcification of Certain Tissue

C. Central Rervous System Effects

1.
2.
3.
&.
3.
6.
7.
8.
9.

Headaches

Insomnia

Restlessness (Awake and During Sleep)
Electroencephalographic (EEG) Changes

Cranial Nerve Disorders

Pyramidal Tract Lesions

Conditioned Reflex Disorders

Vagomimetic Action of the Heart; Sympaticomimetic Action
Seizures, Convulsions

D. Autonomic Nervous System Effects

1.
2.
3.
4.

Neuro-vegetative Disorders (e.g., alteration of heart rhythm)
Fatigue

Structural Alterations in the Synapses of the Vagus Nerve
Stimulati.n of Parasympathetic Nervous System (Bradycardia),
and Inhibition of the Sympathetic Nervous System

E. Peripheral Nervous Systea Effects

Effects on Locom tor Nerves

JA 08436
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F.

G.

L.

Psychological Disorders ("Human DBehavioral Studies") - the so-cailed
"Psychophysiologic (and Psychosomatic) Responses" E

1. HFeurasthenia - (general "bad" feeling) 4
2. Depression E
3. Impotence

4. Anxiety

5. Lack of Concentration
6. Hypochondria

7. Dizziness

8. Hallucinations

g b

9. Sleepiness §
19, Insomnia E
J1. Increased Irritabi.ity %
12. ecreased Appetite 2
13. Loss of ‘ierory E
14, Scalp Sensations g
15. Tncreased Fatigability 3
16. Chest Pain 2

17. Tremor of the Hancus
Behavioral Changes (Animal Studies)
Feflexive, Operant, fvoidance, and Niscrimination Behaviors

Llood Disorders

v = in vive) =
{v = din vitre?

S A ol AR BBl

Changes in:
1. Blood and Rone “larrov
2. Phagoeyt:.c (polvirorphs) andé Dactericidal unctions of ii-: {7 ,v)
3. Hemolvrsis "ate (increase), (a shortened lifespan of (ot'!
4, Seditentation [ate (increase), (due to i:anfer in gew ot e
levels or arount of fitrinorer (?))
5. lumher of Lrythrocvtes (cecrease), alse nurher of iyr=~ ¢ te-
4. Blood Gluccese Concentration (increase)
7. Llood Wistamine Content
«s Chojecterol and lipids
%« Garma (also u and £) Globulin, and Total Protein Concentration 5
1C, YNumber of Eosinophils
11. Albumin/Glotulin Fatio {decrease) .
12, FHemopoiesis (rate of formation of blood corpuscles)

LA ey el RS A it oS S R

13. Leulopenia (increase in numier of wl.ite cells), and Leuloc-rtosis
14, Feticulocytosis

ot "ﬂﬁ“v‘i’“’-

Vascular Disorders

1. Throntosis
2. lypertension

v v

Tgan +r o Rl bawte W w s S i
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Enzyme and Other Biochemical Changes

Changes in activity of:

6.
7.
8.

9.
10,

11.
12,
13.

1.
2.
3.
4,
5.

Cholinesterase (V,v)
Phosphatase (v)
Transaminase (v)
Anmylase {(v)
Carboxydismutase

Protein Denaturation

Toxin, Fungus, and Virus Inactivation (at high radiation dose

12vels), Bacteriostatic Effect
‘Tissue Cultures Killed
Alteration in Rate of Cell Division

Increased Concentration of RMA in Lymphocytes, and Decreased

Concentration in Brain,.liver, and Spleen

Changes in Pyruvic Acid, Lactic Acid, and Creatinine Ixcre.ions
Change in Concentration of Glycogen in Liver (Hyperglvcemia)

Alteration in Concentration of 17- Ketosteroids in lrine

‘letabolic Disorders

i,
2.
3.
4.

Glycosuria (sugar in urine; related with blood supar?)
Increase in Urinary Phenol (derivatives? DOPA?)
Alteration of PNate of :etabolic Enzymatic Processes
Al*ered Carbohydrate !letabolism

Gastro-Intestinal Disorders

l.
2.
3.
4,

Anorexia (loss of appetite)

Lpigastric Pain

Constipation

Altered Secretion of Stomach "Digestive Juices"

Endocrine Gland Changes

1.
2.
3.
4,
S.
6.
7.
8.

Altered Pituitary Tunction

Hyperthyroidism

Thyroid Enlargement

Increased Uptake of Radioactive Iodine by Thyroid Gland
Altered Adrenal {(ortex Activity .
Decreased Corticosteroids in Blood

Decreased Glucocorticoidal Activity

liypogonadism (usually decreased testosterone production)

Histological Changes

1.
2.

Changes in Tubular Tpithelium of Testicles
Cross Changes

10
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9.
10.
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0. Gewetic and Chromoscinal Changes

Chromosome Aberrations (e.g., linear shortening, pscudochiasm,
diploid structures, amitotic divicion, bridging, "sticky"
chromosomes, irregularities in chromosomal env>lope)

Mutations

Mongolism

Somatic Alterations (changes in cell not involving nucleus or
chromosomes, cellular transformation)

Neoplastic Diseases (e.g., tumors)

P. Pearl Chain Effect (Intracellular orientation of subcellular particles,
and orientation of cellular and other (non-biologic) particles)

Also, orientation of animals, birds, and fish in electromagnetic
fields

Q. lliscellaneous Effects

Sparking between dental fillings

Peculiar metallic taste in mouth

Changes in Optical Activity of Colloidal Solutions
Treatment for Syphilis, Poliomyelitis, Skin Diseases

Loss of Hair

Brittleness of Hair

Sensations of Buzzing Vibratioms, Pulsations, and Ticklines Abtout
the Head and Ears

Copious Perspiration, Salivation, and Protrusion of Tongue
Changes in the Operation of Implanted Cardiac Pacemakers
Changes in Circadian Rhythms
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of the retina and its variation under the action of SHF-UMF fields"

310, DENIER, _. (1933) Arch. of Electron. in Medictine §1:273-276, (lz French)"Biological action of high frequency ultrashort
radio vaves of 80 ca”

311. DESSAUER, F. (193%) Abstracts of the 1st Internat. Congress of Electro-Radio-Bfolsgy, (Cappelli, L., ed,}, Bologua,
Italy, pp. 336=340 (In German, English summsry), “Reference concerning electrical waves and biological phencnens™

312, DIAS, J. . (1965) J. of the Internat. College of Surgeons 43:505-, "Eye disease from natursl a~d man-mede radiation”

313, DINKLOH, H. (1964) Wehrmedizin 4(6/7):123-131, "Health dsmage ¢ by sicr » especially radsr weves™

316, DCDGE, C. H. (19€5) ATD Bulletin (Library of Cong~+se) 1(2):33-38, “The infl of ut on the functional con-
dition of the nerve®™ {Trantl. of Kamenskiy (1964), citsu.on #7203, this Bidliography)

315. DODCE, €. H. (1965) Foreign Science Bulletin (Library of Congress) 1(2):7-19, “Bfologicsl and medical sspects of sicro-
”

vaves
[Ses also citation numbers 1931 sod 1932, this Bibliograsphy)
316. DODGE, C. H. (1966) Unpublished report, Biosciences Div., U. S. Naval Observatory, Washington, D. C., "Ciinical snd

hygienic aspects of exsosure to electrsmagnetic fields (s teview of the Soviet and Eastern Europesn litersture)™ [Expanded in ctt:;m

317. DODGE, C. WM. (1970) 1In: Proc. of the “Biological Effr and Health Implications of Microwave Radiation" Symposiwm.
(Clesty, S. F., €d.), Bur. of Rad. Health, Div. of Blo. Eftec ., Rept. ¥o. 70-2, pp. 140-149, "Cliafcal and hyzieaic aspects

of exposure to electromagoetic fields™

318. DODGE, C. H., & KASSEL, S. (1966) ATD Report (Library of Congress) #66-133, “Sgviet tresearch on the neural effects

ot microvaves™

119. DOLATKOMSKI, A., LEWKO, J., MROZ-WASILBMSKA, o & Wochma, Z. (1964) Polish Madical J. 138(3):1156-1163, "Studies on the
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325. DROGICHINA, E. A. (1960) In: The Biological Action of Ultrahigh Frequencies, {Letavet, A. A., & Gordon, Z, V., eds.), -
Mascow, (IPRS #12471, pp. 22-24, (1962)), (Trsnslation of O Blologizheokom Vozdeistvii Sverkhvysokikh Cuastot, Moscow, Acad.
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Techniques, (Special Issue on the Biological Effects of Microwvaves), MIT-19(2):232-238, "Letermination and elimination of
hazardous sicrovave fields abosrd Haval ships™
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o e bt 0 B | Uit ok o B B A R
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