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VI. Atmospheric Transport. 5torage, and-Removal of Particulate-.

Radioactivity. r . . . . . ‘. !--<Z.~Ti.C ., ., ..t ~$:.!.”

Public Health Service fallout activities have, ernph?sized the. -..<--.,. .!:;$.

collection of data on the actual exposure of peopl,e,,yh~cb data can ,.$ .-. .

be used to modify operational proc.ed,ures to- red,uce,,the exposures. .“. ...,

and to serve a“s“a‘basis for studying poss,ible chronic radiation effects ●. . . . . -.,: ..”-..”” . . ...’...”. :

B. ~~ca~ Fallout, >:; :1~., ‘-: ~ ~ ‘y”’;!,<~~[’l:!,? !3.”;:.1 ,~~ ‘ ,;... :,
. .

Local fallout is initially of ccmcern as an acute external ,. . .
.. ,, . . ...

gamma or ‘beta ir’iadiation @zard5: ~For. t~s reason:,cjur .o$f- site. .. . . . ,,. . . ....~. ..;

ra”dioltigical “safety ‘operations-in b~eya.daand .in the..p~cif~~aare. ~a~,ed ~. . . . . . . ~,” ,...“’ .... . .-.7 .. ...
on externaI gamma readings obtained with portabIe&survey instru;. .

. . .,, .’.:...,. .. ”,..... . !“. ..-.

mentsi’-’ ~Thi~’s ystern of operation is based. on the+assu-mption t~at. ..’. . . !....,’- -.*~..”;--,.,

beta concentration during this pqriod are, subs.ta~tially.in Proportion..- : . ... ./

to the gamma intensities. This assumption has beep- cpnfirmed, in,’ ..

general, by’ results of beta mess.urern.:.nts .of air, samp~es .qollected.: .,.’. , -.

during the falloht .peiiods jn -Nevada.,: L.ocal..fallo.ut ~ay, and has
.. ‘, .

become of coticern’as &n internal be@~,mit~er,.qfte.r%~\q deqay to a.,- . .,

level at which the gamma irradiation is no longer of4qoncern from..”:.

the standpoint of acute effects. Up to this time the Service has not

attempted to measure alpha concentrations in local (or delayed)----- ,-, -.,., ---- --- --. ,
.. . ..- .. .,, , .

failO”ut aith&gh-the’ irnounti “are’’pies”&ed +0:k“iow.-,; - “ “: ~‘: ‘”
;- . . .,.. .-, ~.. s.;..; . ‘.,” J.:

us DOE Ai--lCHl VliS 3
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A’ re~”r~ of local fallout s~ficiently det?i~ed to be used I.:

for public health purposes is the “Report of Cff-Site Radiological. ,“

‘* ●-” ~~from Operation ,~eapot conducted at ~~p Nevada., ,Safety Activities .,

Test Site in the Spring’ of 1955, prepared jo.i,ntly.by:h? .Las v~g~,s::. +C;: .,

Branch Office of the Atomic Energy Comrnis s,ion-and the. Publicc:, -:, .:. . .... ..’-;

Health Service. 1 Cotnm”ents concerning the ~rmiictability of lo,gal , .
“..“ .:.,

fallout and observed patterns of local falIout Willab$.based. on this. ....*?.

report.’
,. r: +.,,., . . . . . J.. - .

~.::!!.:.’:’,’.
.. s.>:.

The Teapot report outlines Public Health Service. :~ -:,,.:: ~-,w. ..... .. .. .... . . .

responsibilities &d the’ ‘supporting service.s,~: .@dvd.@g,?i$- sV~PQrt8:;-,. . ..

provided by other agenciesi - ., ;.’. ::- . ,Y.:i>j?j.:. ,{:

D&it gathered during this operation makes it po.~?ib~e !OS.;?..,, ::. . .
. . . . .. **..,

. .:.. . .-

‘ 2........ .

; .:. . . .....

z.. 3. ‘

. . . .....

< : L .,, .. .

&.-n . - $.,, .::..... i,

------ ------ ------ -- - -~b 0.- - -’2-* ---L.-.’L - ~ ~“.~’ - --
1 Report of Off-Site ,Radiological Safety Activities, Oper~tiO,nLjT,eapot~
Nevada Test Sitei Spring. 1955: “ ; ‘‘- ‘:. ‘R’~”-”<.’ ‘“ “’-’

.-’ ::/?!
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.
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1. The predictability of local fallouto

Fourteen devices were detonated during Operation, Tea~ot= ..,.

In reviewing the data on predicted and measured falloyt from these - :... . .’ .:.... .’

detonations it is found that in five cases the prediction is inls.ub: ~,. ~,.. ... -., --, .

stantial agreement with measured fallout, while in six cases the. .. . .,‘J -.. .:, ... ,. ..;.,.

actual deposition” of fallout was significantly at va,r,iance with the. . . ..,,. ,.’ -.-.:.. .:

prediction. Three devices, were air. ,detona\ed and n?, fallout predic- Jt .’: .:, ~-. .

tion per sewas used r. ‘.Chart,1 illustrates. a case where the fallout ~. . ( .“,. . -: ..,. ,..

prediction compares favorably ,with the fallout which actually ~:J --.. .. :.. .“... ,,., .?,.. , . . . ..

occurred. Chart II shows a typiqal. deyiatio.n, f.rorn the prediction. i“
. . .. ... . ....”. . .

It should be emphasized, that thege’ data are for,.’gamipa radia-’ - ~./, . . . . . . . ..... .. . .

tion only and represent only.partictilaie material” falleti from the’ ~ - ~:. .. .. . :..:, t, . .. -,
● . . -“. ,

cloud. They do not’ take into”account isqtop,es; . s“uch..as iodine, ‘that (:” -
.. .,:..’

may be in a gaseous form and may not follow the fallou$ patterni J”-‘;;”=. . . ,.. :,..

We plan to study this as well as other problern~:, rel,a~ed “thfallout” ~:,~: ~. . . . . .1;:: ,., .
?

exposure during the following Operation ,Plumb~obl as a part of “our; ~~~... .-. ..r. . ..

off- site operation carried out under agreement

Operations Office of AEC. This work also has

the Division of Biology and Medicine of AEC.

------ --.--- -.---- -.---- --*

with Albuquerque
.’ .”..

the concurrence of

. . . --- -
., :

. .. . . ..> “J

. .

----- .---- &“--

1Op. Cit.

s
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Data from this report also indicates ”thatcloud track&g” with
“;, ’., - ..’,

planes willgenerall ygiveonly an ind~cation of the direction of’f~ll~r” “
“J”. ,. . . .. . . . ,. : .~,

out and cannot be relied upon for precise knowledge concerning~-:i :
,,.. .

deposition on the ground. 1
.>.: “. .

Most of the time it. will give an idea of
, ..

the direction from the point of detonation in which the fallout ‘“will “””- -$
.. ,”.!. . . . ., .,. . .,

occur, but this is not always the case. For Pubiic health erne~gericy -
. . ..,. .. .

action it is not possible to depend entirely on cloud ~racking as this. ,
. .

,., ,. ..” . ... . . . . .
will not always result in a reduction in exposure. .” ?>- - ~!..r ...--.

. .

2.””-
,,

Observed patterns of local fallout. - - :. . - ‘-” ‘; “’~”: .
. .

. . . -’ . . .. .
A goad deal. of data has been obtained in the”off-site area’. --:~.j:

.“ .. . . . .
,. .

surrounding the Nevada Test Site from which fallout patterns can
..

..:, :“. . ,.. . .. .... . . . .- ,?.,
be developed. Chart I“through IU. show s“uch:patterns for: in--- ~E-. . ~ I

. .. ..: .,. .. . . ,. . .. . . ..:,

dividual shots. The Teapot Report’contain;”a” similar mapi which. ~ .; ::” -
-...,”,.. -,. . .,, . .. . . . .

shows the cumulative ‘fallout for the entire “Teapot series’ and a .:+ ‘: .“: ;
-.”. .. ,’; . . . . . .. .

tabulation of doses calculated in t:wo ways for populated”places in t~”~- ~“”“

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

1
“---- : - - - -- - :. :-:...- ,~-,.-- -. ------ -

,- . .

Op. cit. - . . -. - . . . . . -., - .. . . .--

.-
.~-.. .,
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To supplement this data calculated from”“meter readings,

1use was made of film badges. Film badge stations consisted of”

the following categories: 171 worn by residents in die off-site area”; :

106 posted in populated areas; 152 inside and outside: schools;” and’ ‘-

126 at non-populated points in the off-site area. ” Da’t&frcirn”these
.

film badges is contained in the Teapot Report. In general they”agree ‘“”

favorably with computed data and have the idvaniage of comprising”,

a permanent record

A comparison

the dosage received

. ..— . . . ... . . . . —.

of exposures. - ;
. .. .. .. .,. .

of the data from the film badges indicate ‘that

by irihabitants in a particular area is less than

the dose indicated for that a-r”eaas measured by the same m,ethod.

Approximately 9470 of the dosages measured on people were ‘within... ..’..-

the O to 100 mr range while only about 57y0 of the film b-adges:posted.

in the populated areas indicated exposures ‘below 10.0 mi. ~“ “’”.’ .,.

The u.s~ of film badges, particularly on individuals, is ,being1 ,.. . .. .. . .

expanded during Gperation Plu.mbbob. We are also supplementing-: :” ““-. ... ...a. ..A. .. .. . . .. : ------
\\ monitoring instrument readings and film badges with, recording “‘ “.:

instruments that will give us a continuous

levels ina n~er of the populated. areas.

. . .,:
----- ----- ----- ----- ---

record &f gamma radiation

. .

.’
. .

---- --, .-. ----- ---- -. . . .. .. . .
1 Gp. Cit.

:.:. .... .
,.
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Data on local fallout obtained by the Public Health Service

during any Pacific test series is much more limited than is the
,.

case in Nevada. During Operation ~edwing the “Service had personnel

on the Popdated atolls of Utirik, Ujelang and Wotho adjacent to the

Pacific Providing Grounds to maintain a record of radiation levels

and initiate:”any “necessary action to minimize expo~ure of the

natives ‘to

station on”

radiation. 2 Data was also

Rongarik: Atoll and at JTF7

obtained from a weather -

Headquarters. Computed

infinite dos es from fallout

Ujelang Atoll

Utirik Atoll

Wotho Atoll

Rongarik Atoll

due to Operation Redwing”are as follows:

56o mr

50 rnr”
..

62o “mr

“850 mr

The se figures are subject” to the same

the case of reported figures from Operation

qualifications as in

Teapot.
. . . . .

An attempt’ was made to supplement instrument readings on

the popula~ed atolls” ‘wit”hfilm badge’ dab, but, “due to ‘te’c”hpicaldiffi=” ““

.... .
culties which were “notovercome” until near the end of the operation,

. . . . . .--”

. . ‘3 .. .
these data are incomplete and inconclusive.

.. . . J“ . .
----- ----- ----- -

z ~~p~b~i~h~~ ~e~o~t-t’~~d~a~ i~n-~x~o~~r~s-Received on Populated AtoU
As a Result of Operation Redwing. “

3 Unpublished report “Report on Experimental Film Badge Study During
Operation Redwing. ”

US 00S AR CHIVSS
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i c. Intermediate and Delayed Fallout.
.. . .. . .-’, . ... . .

Intermediate and delayed fallout are at concentrations., . . . . . .
— ..’..’:. .,

and of ages to make them of little or no significance from the stand-
..’ .> .... . . . .:,’ ,..

... ,,.

point of acute external gamma exposure effects, but make them of
. ..-—i . . . .,. ..”t .“-.. . .. ;,.:.

relatively greater importance as internal beta emitters and with
.

respect to the long-range biological effects. With the assistance “‘. . . .

of AEC, in. 1956 and 1957$ a routine system of sample collection
,.. . . .. :.

and reporting in cooperation with State Departments of Health has ~~
..”

been established. Our nationwide radiation surveillanc~ network
.. . . . .. .“. ..’.. -. ,,

measures beta ac,tivity of particulate collected from air sample S.. . ., “. .: .’.

Data from this network may be used to indicate the. concen~rations’
.... ..

...- .,

of radioactive materials which could

indirect internal radiation hazards.

expose humans to direct and

Daily ambient gamma readings

i

are also taken on a geiger counter type of survey instrument. - .

Two references describe the .callection and measurement ‘. .

4, 5
of radioactivity deriving from the troposphere The Public

Health Service, for a number of years, has been developing methods
*. ‘,. . . . . ..

which assist the States in determining environmental radiation levels. ~‘

and interpreting those data in terms of Public Health significance.

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

4 A Brief Review of the Public Health Service Radiation Surveillance
Network, May 22, 1957.

5
The Distribution of Radioactivity from Rain by L. R. Setter and

C. P. Straub, Presented at the American Geophysical Union Meeting,
April 29 - May 1, 1957, Washington, D. C.

US DOE ARCHIVES
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Reference. 4 summarizes the results ~f tliis operation and .

demonstrates the increasing amounts of fallout found in the “”

United States from our, and foreign, “nuc~ear‘tests. Reference 5 } . ~

presents a more detailed study, principally in “relation to rainfall,

.’
in the Cincinnati, Ohio, area.

.. . .

Radioactivity in air, at an”y“onelocation, is a daily variable, ‘~

and ca~ot quantitatively be predicted from a knowledge of test ..

. .
For public health evaluation there appears to be no ~~-schedules”

substitute for routine measurement techniques. Deposition on . I

the gr”ound, to a large degree, is related to rainfalL’ Distribution’ ‘ ::’;

of radioactivity, geographically, is then largely dependent upon ..

local topography and “meteo%l.ogy. Rainfall may bontain much , . . “~

more activity than do thd A“urface waters which are fed by the - “ - _

rainfall. The protective factors offered by the “watershed may -.’ ~ ~.

give as high as 90% removal of gross radioactivity. ‘ ‘.

... . .. . ....,. ,..

..-.
----- ------ - ... . . .:.

-“----- -------- -* ---- ------- -.w -----
4op.-.Cit.
5 Op. Cit. .:.

. .. . . . .

.. .... .“. .

., -’.. . . . . ,“

:-. . .:, . -:, .
. ...” .’.

.
. .

. .,.. . . .. . .

.. -. ... . ..-’

. . . . . ,,. !“

,. ,.,

i.. .
., ,.

US DOE ARGH1 VES
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Fallout from many nuclear tests is now always present
. . . . :“

in the air we breathe and the water supplies for ourselves, our
.’ “, ,-.. -.+> “

. .
animals, and our plants. Since there are many variables it is

,.. .4. . . .

necessary to make measurements and keep records on those .,

fact ors in the environment which directly affect man in order to

make a public health evaluation of the hazards.
. . ., .”=’, , .

.,-. .C

,.....”-

;..
.’ ..”:! -.””-.,’I . . .

>.

.
. ...

.’.

.

.“

. .

,,

.,

,. ...

,-.
!.

--:’

. . . .,.;:.,.,...,;-,. . . . . . ~:,.~. . . .;: r.<... .: ,...,-:/. . ..- . .
c ‘

.-. .
. . . . ;..

.,“...- .“. .’ ..’

$

. . ..
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WI. Local Fallout: The Mechanisms by which it can affect man

and the measures he can take to minimize exposure.
,.,

B. Shelter and shielding and their effects. ‘“
. . .,.. .,.

By the ~ature of the radiation inv~lved, it has been ““
,.-‘.. ,. ,.4. a.’

observed that persons can protect themselves from the acute, ““’
,. ‘..

external effects of the “b-e- component of fallout simply by staying
.

,.. . . . .
under cover at the tirne”of fallout so that none or little falls on

.,, . .

,.,
them. Virtually direct contact wit& the skin is necessary & “ -‘

produce beta burns. We have also observed that remaining in a

building will provide some protection from gamma radiation as a

result of the shielding effect of the structure

the fallout afforded by being in the building.

Some data on the gamma exposure

by this means was obtained during Operation

and the distant e from

protection afforded

Teapot

film badges inside and outs ide of school buildings. 1

by placing

A tabdation

of the results is given in the Teapot

The significant feature of

tion offered by the school building S.

reduced by a considerable factor on

report.

this data is

The upper

the apparent protec -

exposure limit is

a gross basis and while about

95% of the inside exposure fall within the O - 100 mr range, only

about 79yoof the outside badges are below 100 mr.

------ ------ ~--.-- ------ .--s-- ------ ----
1 Op. Cit.

US DOE ARCHIVES
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During Operation Plumbbob the Service is going to

attempt a much more complete documentation of the”shielding effects
.. ... .. . .. .. ... .,

of buildings. Film ‘badge k’iwill be’ placed ins~de’’and outside{ of several

,,. .. :
different types of buildings and at several locations within the

buildings. Film badge data will be supplemented insofar as pos sibie

with data from

plot of time vs

recording instruments which will give A continuous’
,.... ..”. ~.. . ., ‘,

intensity of gamma radiation.’
,.. .. .

,. ..-..,. :,. ,

.,, ..-....:

.: ,..

.. . ... . .

. .

. . . . . . .
... . .

:: . .. ., .. .

:.,.. .“?” - ..’ ,: ...>:
. . . . .. . . . . . . . . .

..”

..’.

US DoE ARCHIVGS
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c. Other immediate emergency measures that can,- . . . . .

reduce hazard. .: ... ... .,- >,,<, . ., ::.: ;, ,-,... ~.. ..,,

The Public Health, Service has operated under radsafe .,. 4.... ‘“..’....- -., , ... ., ,., ,., .-. , .’

criteria in the Pacific and in Nevada which illustrates the type of-. ,,.

emergency action which may be taken in the event of unexpectedly . ,.,,. . . ,. .

heavy fallout. I, 6
These were developed jointly with JTF7 and the:.

Nevada Test Organization respectively.
.:----- . . .

,.” ; ..

Both of these criteria recommend remaining indoors

or under cover during periods of fallout to avoid direct contact

with falling or settling radioactive particles. If exposed to fallout,

per sonal decontamination is recommended including dusting and

shaking off or laundering clothes and bathing with particular at-

tention being given to washing under the arms, the groin, face and

~.. ‘? hair. Covering of food and water to prevent ingestion of falIout

particles is recommended.

An emergency measure recommended in the Pacific is

to stand in the lagoon immersed as far as possible in the water while

continuing to wash off exposed portions of the body. This recommenda-

------ ------ ------ ------ ------ ------ ----

1op. cit.
6 “Radsafe Emergency Instructions for Populated Islands$’

US DOE ARC HfVRS
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tion is based “onthe fact that the fallout settles from the surface . ... .. .. . .. .,.f,.~, ‘. .’.
and allows’ water to”attenuate the radiations. Th,is fact has been .,,. ..”

>:.,;. ,! . .
.\) r1’!1...” . , . :-.,.-.,., ..:. j: ,{ .’

checked in the field by PHS personnel. ~ . - .. :,,, .,
., ~,-’ ., ..<,-,:- :~.!. )J.> “..1.”’.:: :. ‘; ELT:S. , ‘.”l:”.:L*G i ‘t; :’; :(7.. .

In extreme ‘emergencies, evacuation. of contaminated.. . . ..

areas may

evacuation

t. .-., ..-1 .,-. * . . . .
.-:, ., :- i ,-,

-., ,,,. (,: -
-. ,.

be indic atedl < ‘This ‘pro”c’edure is. practical only if the
.r... ,4 ;..tr :. .. .“-”... ‘ ‘,< t!””’.~’~ :’,..=~f-. ...~-

will result in lower exposures than would result by
.: ’... :

staying within a shelter and if the location and intensity of the

fallout pattern is known so that persons will, in the least possible

time, be moved to areas of lesser contamination rather than into

an area of higher contamination.

D. Dose and dose-rate vs time.

During Redwing the PHS collected data at intervals

ranging from once daily to once each hour with a gamma survey

instrument at each of the atolls of concern. 2

.-~
This data shows a phenomenon that has not, to our knowledge,

been discussed to any great extent and that is the fact that, in the

case of the larger weapons, the arrival of fallout may be extended

over a period of several hours. Thus, although the fission products

----- ----- ----- ----- ----- ----- ----- ----
2

Op. Cit.
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are decaying, this is not apparent because,,of the continued arrival :
.1 . . . . . . .,, .. ..-.’ ,.,”..,“ .: -.,. ... ,,, .

of new fallout, Typically, the radiation, intensit, , ,LYy build ‘p quit?. ~~: ~-“,, :--.,,., .,, :... -’;”,,’i.!.~>-.. .L.::..
rapidly to a maximum, remain at or near this maximum for a period

~=.~..,.,<..-., ., ... . . . :l!.”: ’=\s , .:;:.”’:.’ ..~ 5:’ : :“.!*f#”-l’Pi
of several hours, and then start to decrease slowly, Thus a .. ... ,: i .. . . ...:,. ;.,.“.0. ““. . ,’” ~:”.:”. . . . . .. - ~.!,,-,: .’,.. , >.+.’.- ::.

significant amount of exposure may be received before apparent . .
:.;. .< .,... ..J.<.-. -~./..,:... :. ;.. . .

decay starts. ,. .. , . ..,, . . . . . . . .. . . . ... ,

..
‘., .

.: . .
-- . . . . -- .-,.,.:,. ,.-, :-.:. :.. . -.” . ..-.

.’
,f. . !’. .

,. ., !:.
“...”.”. . .<

.
.’ ,,: “. . . . . .’ +:.:

.~r(.”.-”- ““. .”.:,~: .,..-, ..--’: -L, . . .:. . . ..

,.. . .< .-. .,--,
..:. . ..’ ,.:, . ,.’. . . . . . ,

:., .- ,.. . . . . . . .,

. ----- ..-. . - “- ..- ..- .-. . . . .
.. .. . .. . .

.,, ;.,

+

,
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. VIII. Delayed Fallout .:- . .. . ..,,, .-~ .. ;. . ... :,

A., The relative impo rtance of internal emitters, compared ., ~

with external radiation in general, for the long-run ., ...- ,,.

fallout situation.
.,. ,., .:; ;;’-. ,- ,., ,. -. .,- :F, s:.;..-,

.:-”

Elsewhere M our pregentatiop ~,ention h~s been, made‘---- .. . . . . ... .“. :. .4. -. -h---- -. . ..-. ------- .-

of the PubIic Health Service Surveillan,c:e.p.~o.graWs for airs. water. . .. .. ..-. . . .. . --- —--

and milk. From the data which the, Service.. ‘has collected, and

from other published information, we are fo~lowing the obviou8 ~~:., .,-.~:-:~”-.. . .. . . . . . . . .

conclusion that, especially @ rel.?tion to falloyt~. We m~s,~ deyqlop ~,- -. :”~

the trends of the amounts of internal emitters in m~c s..en~ro~$nt :.

and in his food cha-tib. B.ecaus.e,of the, rnas.king effect-of- nafqal “-. --

backgro@~.-extw@ exposure effects, Tela@ble to. fallout appeajr ~,..:1.,..,:. ,-.~..

to be srnall,-~~ong:terq potential,, W.heq.c.ornp??.ed @ .t.he w+.abWk?S--:. ~. ;,;

of accumulative build-up-of intern.# ,emi;~~.’s~ .... ; ~- J . ~..:~.~~.-: . ;-:. :- : -~. .[;?::..

B;

----. ---- .

Deposition on and migration in soil and transport by

surface waters.
. . . . -. x-. ----- ---- ----- . . .. . ---. .J ----- ... ,.-.. .

.-i

A number of Public Health Service, studies-are tilrictiy ~ ~~i:. “-

- :, ;*{- -, J!i”’. . ‘+:. .-.-?.- -.:?:? ~.. ;~v:;r,~.,..~;.,,, ,.+ :.. T-$.-,. ..i,T..

associated, with the problem of .rnlgratlon and transport.
fii~ .+=J ‘i - ‘.’

Spe:i:?.:. .C;:f; ~.”:.-, #..*-.;u.-.--u:,*:... “,;:d:; ti , ...G:I .:. Jt,p;aq:?+.>..d .:. - .i.: .

reference. is, made @ .$he coopera!iye gtqili.e:s.on-.~gh leye~. r@~”-:.;’ ~‘ i :
.-... :,--,-. =;., .:j.fr L....::;. :-.:’ r; ’i;: .:.’:. .’:. :”::J2. :. -“.. . .. .. ..’ -~. T i.’-.-::”-::’: .)

active w-aste perfo-ti>d-b”y-our S-tif from’ the R~bert”””A~”’T“&~; .~.-;“. ~”j - !

Sanitary Engineering Center at Oak Ridge National Laboratory.
~.

------ ------- ------ ------ ------ ------ ---
7 ORNL 1684, “Radioactive Waste Disposal Research” by R. J. Morton
et al, Section I - 60, Health Physics Division Semi-Annual Program
Report, for period ending Jan. 31, 1954.



f-
-16-

ln relation to the problem of transport iii ‘~$.r~ace;.wate.rs,”..
. .. ..”

backgrotid ati operational studies made by the. P13$.at the ,Columbia. . . .

and Savanna-h“Rive; h’ysterns -have a &ect b“eatiih-giu:.and”pr’ovide
. .

8,9res earth support data. .: -/i::.. ’23 ji)’’.:f~l------- . ... ....—, A. . . . .

D ‘:””’The effect ‘of fallout on: wate~ ‘k-upplies fo’r,hurnan;,;~●

“The’Phbli& Health Service has studied effic’ienc y of ‘~ “

normal water’ trijat%ent. ‘methods for the i~rno,vkl”of r’adioi’so~opes ‘-; c -

from ‘water a~ppliesib -and l& made ob~ervation% ‘on the nat’ural> - -’-

10:. . : .,,*...,;-.protective ”rnechanisrnsC ----- ... .. . . .. ., .z:,-.::r*.w: *-:: ;., *..,.,yj .,

‘- Depending of-course on tb’e exa-ct nature of the: radios. ‘ --<
,.

10 ‘lLimi~a”tioris o~ Wa~e~ -Treatment ‘Methods for .“R”6~o.virig”Radioac@v”6
Contaminants” by C. P, Straub, Public Health Re rts, No. 70, 897
(1955). ~s’~ . . .--;d~~ .!’ ..[ ‘,’ ).:.:<.>, ;... ,::.:;i>,l~f~ si~;,+g L’J;.:S
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; The protective factors found in ‘nature such as removal. . -----

5 We iyty.eobserved .in watershed areae, are also within this ran$e. .
.’ ,.. .

that in order to achieve re”mcivals of ‘a;rnuch ‘~ighir deg’ree~”as ‘%ght :
.. .: . .

. . . ,-“*-.,.-*c. . ,.- ..,.’”

prove necessary ‘~’ the event of’ rnassive ‘faiio& ‘“during tirne’of war ~.. ., .,. . . .‘. .. . ~..0. ,,, .’ ...’. J . . ..,

or nuclear accident, the potential cost of effective water treatment,.
. “.!. --- “.. .’

..:, . .
such as ion exchange removal, increases tremendously. The - ..

. .

requirements in treatment materials in quantity ,alone is p;ob~bly ~~’ ‘
. . . -’-”.:... --

. .
prohibitive. At the present time we cannot stat,e that modern water.,, .,.. ,: .,, .. . . ..-

treatment methods applicable

substantial protection against
.- . . . ..

. . .. . -$

‘.. . ... ,. . . . . .

.

to the general

failout. .

.. :./

.:4:
..*.; ., f.. . . . . .. . .“
.. .

population offer.:., , “.:.,,,,. ..’. . . .. . .. .

..-, ..,, ,. +:.- .,
,- .,. J:...,. ..’”~) ,.. -.1. t :

------ ------ ------ ---- -i “

s -. ;.. . :. .,,. ‘
. ,. ..:... :.. - :-J. ,

. . . . . . ,. -.,.: ~,;: . .
. .-, .’ .+. . . .

,.

.: -. -. .,, .
.’: :.... .’
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