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5. Attached is the data on 

'

the microwave bazard probleiD. p My reco~mendation is that ade
. J'quate measurements be under~ 

tat~en intermi tterrtly in order 
to prevent unnecessary or 
hazardous exposure to u.s. 1 

personnel. You will note ia : 
· p · · · \memorandum that 

I t"tie · apparent exposure levels 
are considerably bigher than 

{Soviet standards permit shoulC 
·.. you wish to u~e tbis as a 

~----------------------4---~----~-·----~means of shutjng off the powe~ 
through diplomatic channels. 9. 
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MEMORANDU~l FOR: 

SUBJECT 

\ 
'-

5 April 1965 

F 
Meeting with A ·1 on the 
Moscow Microwave Exposu1·e H:1zard 
Problem, 3 April 1965. 

1. Att:1ched ls a memorandum prepared by Dr. A·-···· \ 
A···1 on the MoE ~ .JVI Embassy microwave exposure hazard 

problem. Graphs of radiation density for each of the. 
wavelengths of .interest and other data which formed the 
basis for this ffiemorandum are also attached. 

2. To paraphrase _··· .A . . ---\conclusio.1s and re
commendations, personnel exposed to microwave radiations 
as described would not be harmed. However, the assumed 
~x1mu~ energy densities are less than an order of ~agni
tude away from known h"armful power levels. Therefore it · 

• is essential that the actual energy density be measured 
and plotted at building surface and inside and that con- • 
tinuous monitoring be done to detect any increase in 
energy which may be applied from time to time~ · 

3. Once actual power levels are known,· which we 
need to know from the point of view of past exposures as 
well af: from the point of view of continued exposure, 
then a decision can be made as to whether or n¢t the 
Soviets should be asked to shut the generators Qff. · 

4. In ttis connection it is important to take 
note of Soviet regulations concerning maximum permissible 
exposure to microwave radiations in the 2 KMC, 5 KMC and 
9 KMC frequency-regions, 3.3 em, 6 em' and 15 em respec
tively, to which our people are being exposed. The 

.official Soviet maximum permissible exposure, during a 
full working day, to microwaves in the 1 to 12 em band, 
as approved by the Chief State Sanitary Inspector of the 
USSR, Pr. V. Zhdanov, in Sanitary Regulation No. 273-58, · 
published 26 November 1958, is 10 microwatts/cm2. This 
is one thousand times less than the accepted American 
standard of 10 milliwatts/cm2, Assuming a maximum ex
posure of our personnel of 21 milliwatts/cm2, this '\\'OUld 
be 2100 times the maximum permissible exposure level 
acceptable to the Soviets themselves. Even though we con
sider the Soviet standard to be completely unrealistic, it 
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SUBJECT! Meeti-Rg with . .... A -·----- .\on the ~Ioscow 
Microwave Exposure Hazard Problem, 3 Ar.;ril 1965. 

is real to them and should be quoted to them in ~ny 
diplomatic note of protest concerning this exposure of 
our people. While measurements of the actual power 
levels are being made, a 'search tor any amend~ents or 
changes which may have been made in Sanitary Regulation 
273-58 can be completed. 

Attachments: 
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'Mcmor~ndum to Dt·. 
• l Project 1\lonitor 

The lens of the eye is the most sensitive indicator of microwave 

injury aoo this discussion will be limited to a treatment of this organ 

1 
response~ Thus, the lens will serve here as our indicator or radi-.. 
ation e:sposure hazards. When injured by microwave radiation, the 

lens forms· a cataract. 

In accordance with c-urrent state-or-the-art knowledge and clinical 

credibility relating to the parameters o! personnel h_azard associate~ 

with exposure to microwave radiation fields, my best estimate or 
. . . . 2 

thr.eshhold for cataractogenesis is at a power ~evel or 100 mw/cm • 

This appears to be in the nature or an all-or -none reaction. and does 

·not appear to be e:>.-posure time dependent. Cataracts resulting from 

microwave exposure usually are not clinically evident until after a 

latent period of months to ·years. 

The pP-rsonnel exposure problem presented in this case assumes 
• the following parameters: 

1. Three microwave generating sources with following 

'charac te ris tics: 

2 KMC producing 0. t mw/cm
2 

incident to the point o! interest. 

5 KMC 

9 KMC 

II 

II 

0.SmW/cm
2 

II 

1. 5 mw/cm
2 

" 

II II 11 It 

II II• fl II 

2. All three ger:erators could be emitting simultaneO"Usly 

.and therefore the total energy density could be 2. 1 mw/cm
2 

. 

3. Personnel inh<&bit a building at the point o! interest. 

It 

4. Jt was assumed by the monitors that the energy densities 

quoted above could be greater by one order or magnitude; namely, a 

combined total energy density or 21 mwlcm
2

• 

Under the above conditions, it is my opinion that personnel may 
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i\fembl'andurn to Dr. D 
1 
Project Monitor 

be permitted to inhabit the building under existing circumstances. 

However, in view o! the currently accepted standard of 10 m •.v/cm2 as the 

maximum permissibl.e level of continual exposure to r-£ fields, it is 

undesirable to permit this condition to continue indefinitely without 

more prec.ise knowledge o! the exact parameters' or exposure. 

In this _ connection, at the present tim~. U.S. Army, Navy and 

Air Force as ,\Tell as the American Standards Association are advocating 
I 

that the maximum permissible exposure levels be increased above 
. 2 . . 2 
10 mw/cm when time related. At the level of 20 mw/cm , these authorities 

would advocate the following sate time limits of exposrJre: 

Arrr~,YiAir Force 12 minutes per each hour 

Navy 48 minutes per each hour 

ASA 30 minutes per each hour 

The validity of these safe exposure .times has not as yet been 

established but represent best estimates of these groups. • .. 
Therefore, I recommend the following: · . 

1. Detailed study to determine the precise nature of the microwave fields 

including continuous ver-sus pulsed emissions, repetition frequency o! 

pulsed operations, peak and average power densities. standing wave 

plots, roultipath· summations including topographical renee tions from 

intervening buildings and ground and return from internal corn<'r reflectors 

(which may have been incorporated originally or later installed) and 

requisite continuous 'monitoring. 

2. Selection of suitable copper screenin-g and mandatory coverage or 

all window openings. 

3. Periodic slit-lamp examination or all exposed personnel, specifically 

looking for thickening and/or opacification of the lens capsul. The 
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l\1emorandum to Dr. p : Project Monitor 

frequency ol examination. wh.cre prnctic<1ble, should be at one to two 

year intervals up to a ma:dmum of 15 years following last known 

-e~posure date. There is no need to follow personnel exposed to less 

than 1 mw/cm
2 

• 

4. A survey be made or all microwave emitting equipment (diathermy, 

ovens, etc.) in the building to insure adequate scree:aing in order to 

minimize additional background burden. 

. .. ,..·-··' 
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April 3,1965 
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