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RADIATION SAFLTY 1: SEDINMENT STUBIES
by

David W, Hubholl

Tae ase of radivactive oterials has proved to be lavelusbie
to scicace ond industry, dowever, attendant with the beaelits ere
poteaiial auzards i radistica salety proclices are ignored, fiadia-
tion safety practices, like otaer sorety practices, are bosed on
common sease and aa uadersiaading of tae nature ol the hanavd,
Becanse racisactive matorials are being used for mnaay different

purposes witain the Geslogical Durvey, it is irmportaat tast Survey

perscamel beoome famitiar wita radiation gofety and wita the gle~

meatary azture of radicactivily aad His relation to the hanman body.

adioactivity is the emiassion of paviicles aad {or) waves from

Pas

wmastable alomic auclel thot are spoataascusly altering tasir structure,
In humaas, these emizsions, waclaer particulate {alpaa ant bela
radiativa) or electromazaetic {zamma radictioa) produce ioaizaiicn

“ ¢

and conscquent damnge (o body cells, Humans are coatinuously sub-

S~

. jectad to rudintion romm thelr surrcundiags, Even the humaa body

containa radicactive msterials, However, humaas can tolerate
without messurable detrimeatal effects certain amouats of radiaticn,
For safety, tae level of permissible tolsl body exposure, or dose as
it is called, hts Lesn establisiacd oa the basis ol available claical
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iaformatica, For people who use radislsctoses, the porimissible
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celumizum foll, regardless of foe etreagl

doee has been s;ei at V! 49 millirems por woek J o As long az exposures
sre maintained below tais dose rate AtA: 1¢ B¢ of and exposure to radl
active materials preceats no hazard, _

- Toxee factors cen be utilized ¢ reduce e-;;m-”re to redistica,

Taese factors sre distance, time, and shicidiag (see iz, 3). fadice

active matorialy eu.it ia all directions radictisas that are coseatin a1ty

straizht Hae trejectories, Thus, the fusiher awoy & body of given slze is
from the radicactive source, tae fewer will be the trajectories that strike

the bedy. 1a {3cf, georeelry can be uzed 1o show that the intonsily of
raistion from: 8 point source which fmninyges a body vavies {avergely

,;_JL.

with the sguare of the distance fram the bady to the source, Ia cther

words, o bcf:iy is exy ;\.md to a cerialn amount of redicticn whea il is
opag foot from & source, {t will be cxposed to only one~fourihx as much
whea it is 2 fest from the source sad ol ¥ eae~ninth as mach whza it

is 3 leet from the zource, Time is invelved fa radiatien exnocure simply
becanse the lonzer a body Is cxposed to rodistion, the more radiatica

it will abzerb, fhielding o aterial betweoa tie body and the source also

reduces radistioa to a2 body, “n material, evea eir, abaorbs radia-
tion; however, 3ume matevials are bei ﬁsemgrs taan cthers., With

elpha sad boia roadintion, the d leaser the mat eriel, the more radiotion
it will absordh; 1a geacral, this is also trae fur gamrna rodciotion, Alzha

—-é:ﬁs

radistioa is ebsorbed eatirely by relatively thia materials such as
¢

' -! Tie doce iarzms "oc-:it- en equi'*albr:z maa) elosely aporosindtes,

in humnea tiszue, the dose fa rooalzens tlives the REE (relative biologie
. effsct). RBY is a foctor that dopands on tae type of rediation; for bota

enti gamzaa radistion B '” L= 1, for alphn radistion 8350 = lu. Com=

. pred *-\rw’ive information ¢a allowmable dose rales is given In Hondbeok 62,




is. also ébr‘orl;gd eutirely, r é.ard!w:. of tae gtrength of the scurce, i

the thickness of the abaorber is great enough; 2 inches of sluminum

v:n.l ahs0rd most bela radiativa. Camma rodiaticn, oag the cther haod,
varics with the strenzih of the scurce and is nover corplets ely avasor bE‘u
. alihen gh, the izt*.eamity is reduced cupoazutially as it passes through
;:r gressively greater iajckaesses of mats:riai.

In cur project o2 tw distributicn aad coaceatrsa tiv'x of rodics

iment

active wastz in sirasazr.zs by fluvial sedircent, the movement of sedi

tn natural asd prtidesl ciaaancls is bheing studied with tho oid of natural

sediment {hat is "tagoed” with rvadionctivily. Thz radiation suiety

. practices shserved dzzri::;; project studies canracterize, to same degree,

those neccasery I drotogie iavestizations fa which radio-
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sctivity is reloased to tie envircament,

s A Lien razii:m;:tive matericl iz released lo the envirocmnent, the
priu_wr*f w.g ra s that preger precaunticas are inlea to iasure the.
safoly of tha ge af‘:‘ul publice To iz wnd, experimeats are dezigned
o fast (1) Lze coacoriral im &f radionctivity in the flow is loos thaa
mt maxizgm g,er:pi 3ibL: z coacentration for driakiag wator ot oll
placcs wheore tae :e;tre:xm is acce:;sibl: to the pablic and {2} timiradio-
activily tahen up by inorguale and orgacie :::szc.r-a} inciuding the bicia,
s iasufficicat to be harmful i consumed by humans or othor lg. To

meet these _rmm emeats, only the roinizaus amonat of r.ﬁ sactivity

necessary to -;-;-we si?‘:.iuc;r:}. mta i3 vsed, Alzo, to s WUTE | public

safety, xr.r.;.a’: o warni ing sigas arg posted. Radiation sizas should

. pever obe i mored, for without radintion detection equipment, c... signs

ere tae ealy Indicciica ol o a,r‘,x.::a’ii 1 bozerd, Hemember, noae of the

human scases warn against r..uwtlo*l.




- Iollowed, Ieiore radicactive mmater
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For the salety of project ;::e.rso:m-;sl & number of practices are
rizls are handled and before a»ri,aS A
Ct.m*ahia; rudicactivity are eatered, the radiation is monitored so

thst exposures caa be kept withina bc:e lovel {see fig. 2). Whea

 radioactive msaterials are bandled oue or more of the personnel moni=-

toriag devices and protectivoe clothing ere worn. Coavealent perscanel
moaitoriag devices are pocket dosdmetars aud {ilm badges, both of
waich mezsure tclal do‘,c. Lozimetors are read frequeatly to dater-

mine the cdent ol rauhzim eREDL 'JL re, and records are kept oa all

pcr soaazl zo thet tolal exposures caa be *miwtr:d at aay time, Hadio-

active materials are handied remotel v and distance, time, 2nad shield~

b ¢

- ag are used as zmc.-‘ a5 ;;ca:ai'e},e to reduce body eaposure. Wilh
particulate activily, tae posticles are handled enly ia or gver trays so

thel fa case of oa accidentnl spill the particles will nof be scuttered

over a larze u-rg‘.». Aflor radicactive matorizls are haadled 211 persone

_nel are mcm'.sr:u comaple a.:ly to determine if any bedily poris or clothiag

have becomia co%amz.mtuu. if caat‘* "“1 aation 1s fouad th:‘ alicolad orea

washed thoroughly, VWork area ara snonitored frpq' cntly ana the

>

esults ore posted alter each survey, v
Accidental spills and coantaminated greas are clesaed Immedi-

ately, Coataminated .-sz:-}.id waste waterial is disposed {a apecifically

designated facilities kb:s are separate fromn naa..oftzmzs::twi waste

facilities, =ud radicactive waste is ant washed or dumped iato tae publie

sewer zy.;::zu. waless the activit;{ Al be diluted mhiqeaﬂy to imm}:c

p&)hc sale LV o
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’ Eadicactive malerials are uselul ond safe in bolh tas laboratory
&ad the flelkd provided taoy are handled carciully £ad {a accordanc

with prozcribed practices,
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