
8y: 

l -

'"J .. 

RAootl snJDIES IN J3RITISH aJumBIA, CANADA 

D.R. Horle~. H.M. Ghomshei2
; C. Van Nettent ~nd B.G. PhillipsL 

Province of British Colt~bia. Ministry ~f He~lth. Radiation ~rot~tion 
Service, 200 - 307 Wt~tst Broad..:ay, VMcouver, B.C. V5Y 1P9. Canada. 

Orchard Geothermal Inc. 500 - 342 Water Street. Vancouver. B.C. VGB 186. 
Canada. 

~aculty of Medicine. The Univer~ity of Briti~h Columbia. 5804 ~airview 
Avenue, Vancouver. S.C. V6T lV5. Canada. 

Three radon studies, involving t50 background g:r.smm.:~. meast1re-ments :md 
l~ng-':erm .=ilpha track tests iri a total of 400 home~ ha'\·~ be~n .:- .-:•nr:iuctr:d i.u 
':h.C'er: gcolo~icaUy distinct ;~re,J.s ~f the province ~f Britio:lh. Cohunbi.3.. .'\ 
positi·:e correlation between the b,J.ckground gamm.3. radiation and the meast1red 
r~~on level can be depicted only at the regionaL ~c.:~.le. 

[n the Coast.1.l Area ':Jhere the te:-restri?.l ~wnm.:~. l:"·'idi,ltion i..~ low. ao 
~.-,:::r.·~ ·..:ero fl)und t~ exceed 4 pCL'l on the main floor. In the KoNenays. t.~here 

·:-:.~ '='··1.Ckirottnd g~cl i~ relatively l'l.igh, considerabl:: highe!' t' ·ld·.:>n leve i..: ·-mre 
~n-:<:~1.mter-ed. 1'h~ highest r.ldon le•1eb t:l!re encrJtmtt::-ed in r.he ~~ ... ~'t K0or~nay 
:JM:"!: ~:O.e terre~trial gamma le•1el i3 comparativel-:·: high.~r- t.nan l::.l;3r Kot:o!' . .:>nav. 
:n Wr:.:l~ Kc•l)tenay .:.1bout 45% ot the homes demons'tr-ate r~rion Le•r!!Li 1or:·v~ -+ r•;i/1 
;.nd ·.'~'-. .j,bli•Je 20 pCi/1 on the main floor-. In the :3·lme ~r-~'l. m•:>re th.ln C.•Y~. ·~ ·t' 
':h'!: h:-,::~::'3 detncn~tr.~te radon level3 ~bov~ 4 pi_:i/l in the- bas~tnent. rn th" r.:.:~.er. 
r.~!jt~:-• .:s.::. :.:here the r-adon Lc:-v~ l~ ~.Zero~ found t . ., be- kw~r- th.J.n in i~~?sr. K·.:.,:-r.:•M.y. 
1:h~ ":'!:t"':"~'3tri.J.l £·lmm.l le·1~l::! lr·o::· ~en:>r- :dly l·:·w .... r·. 

[n :J'"m€: .::t.r-e.!\3. thti! ~.iit:' :-•t the r::•. t::~ ·)nd t.h~ •::'r:·mbtl;3ti·:·n ·Hr' ·:uppl:: .~\'Jt~m 
~r:·:·m -:::. ·:·:·C'r"e<l·1.te- ~otith the r:1Jc-n l·::·:r:~. in \-4•:3t ~-=·cot:..:-nay • .:h~r-~ ~~.e r..:,;- :~~~·3t 
r--!dt:·n !.~··:~ls ~t:'· rt:· ·:·n~mm.t..::.· r·· .. J . . j pt:Js'.:'.·:l!- ':' • ~· rro::l·1ti:-n •..;o."'\:; ·~ 1.,3er-•:.~.; !:· c:-t·..:••~· n r:h"':' 
t" ·ldt:.•r, :~ ·:,"1 ~n tliP. b·,=~me-r.t 1.nd th·~ ''"~ !~•t •he h·jt:~~- Th~ • -:" <jrr,:- L ·.~ :: i· ·n ~~ · . ; 
tV~~r.?: ~ ·: ~· ~ ·-· t' ~ · he m.:d.n tlr:· <:· r !. ~v~:i!.;ll·: ·he~ . ~ ·· i.r- ·· i:-·:-'.ll.l.ri .:·n l · ·r;·~ ·.: .~: :· : · i7.:. : :·. 
=~ •)()t" .,,, ,!~he 1. .:\ :"; •-:'m~nt i.n. eh~ rH'"'~ r, .. ;.;•~ :~ · . f. n \. , ·.~t: :-:. ~. : :.to:-!1.~\v ."\('~"\;..'. ~h·: :: ·m•::s 
~Ji.th · · :1r•w•,ri ···n ·'• '\. :-· ·' ''1'·~1.:; ::r .. ~·m .-.. ,r .:: 1,. ·.i •"'m•:·n~· ::C'··t ·:.<i !'••.lu ;-:-~d r .;d(· :l L<:•:.::·! ::: ,·.·n 
r.he rr..; in r L····.o(' 'm•:'I3T.. f''·ob:JL· i ·: -iu.:· ~ . :. j n•:-r ... ;·s.-,,; i n:•dd~· :;r··~:>!'-3\.tr'~, . 
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INTROOOCTION 

Surveys of r-"l.don gas in homes have been carried out in Canada since 
t977( 1). These early studies. ·llthough they covered over 14,000 homes. were 
based upon single grab meas·urements normally in the basement of the house 
dl.lring summer and therefore gave poor indications of the annual exposure(2) 
and the correlation between annual exposure and construction parameters. The 
British Coltwbia (8.C. l Ministry of Health began making terrestrial gamma ray 
measurements in 1980 using both Thermoluminescent Dosimeters (T.L.D.s) in 25 
locations(3). and a portable high presst~e ioni zation chamber (Reuter Stoke 
RSS-111) in 150 locations. The areas of higher gamma activity generally 
corresponded with rock structures where uranium is l ilte ly to occur ( 4) . .. We 
found the province could be divided into three gamma background areas. The 
coastal region of the province has very low gamma backgrotmd. a moderate or 
normal ~amma backgrotmd regions that is located in the interior of the 
province: ~nd an elevated gamma radiation area of the province which is 
scattered about the interior and associated with areas favourable for- uranium 
deposits. Fi~tre 1 shows the province of Br itish Colt~bia and the three areas 
wher-e t"1ur; long:·· term radon surveys were carried ou't during 1988 - 89. 
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The first lon~Z - term r.:.u:lon study was carried out in the town of 
C.:s.st le!Hr. the West Ko..,ten.=J.y region of the province. A previous n.don er:1b 
::;.::smd,; ~,~ttv:h• indi·:.=J.t;o.d, elevated r .1.don l.:vels in manY: basemenfs there( 5 ) . The 
region has an elevated gamma bac lr.ground and there has · ~een ut-.;lnitun exploration 
in the area. The second study was carried out in the East Kootenay 
(Cranbrook l region .of the pt~ovince. 't1oderate g:unma radia hon:: leve l.s h,1.d l)een 
detected in t.he retlion. However .iust south of the re,E?:icn.·morl.cratelY ele\1-ated 
radon levels haJ been me.:~.::3ured in t·1ontanal o). The third stud~· was conducted 
in the Greater Vancouver Region of the coastal British Columbia low g~a . 
background region. [n a previous grab camp le study( 1 l by Health and Welf.~re 
Canada in this area, only low radon ~oncentrations were t •Jtmd. 

This paper will compare ·the data: obtained in these three lc•ng-term radon 
;mr-,reys. the terrestrial gamma surveys, other geological .;md cons-eruct ion data 
available. This ·is the . first step in· developing a good potenti~l radon ri3k 
model for homes in this province. 

RAOON SURVKYS 

The fir-st SLLr-vey was conductP.d in Cast legar. iq the W'='3t K•:- •::o!~uay ~ce;1 
0f B.C. The homes ar-e lot:ated on gl-'1.•:-ial terr.':\··:.::-::; , ,·r-~ .·,\t.ed by t-h ·~ ~~·.:· hlmbi. .:~, 
River. The soil is dry gr"ivelly ,j,nd per-meabl e. ThP moni t ·.r:::! •..;e r·~· i.n:::! t -:i l lr:-'.! 
in--,July o:f 1987 ·~.nd r-emoved in t1ar·ch ot 1988. : Thi3 PE't iod t-:.;3-s·: r •:·I ·r~ s.::-nt :n i v.c:
of the observed annual weather pattern. =74 homes =- wE're · moni t ·) r-eci 7:) h.::>me:::; 
returned m~nitors l. All but one home had .1.n ·ups tairs · anc! . ., downst Ti r·:J 1 0 r · 

basement l monitor. The monitors ''were mmrrit-ed 4 .": :. ·1 5e~<_ abov~ ' the/ ~!'<'Jtmd . 
away from drafts and placed in · an area r..1heie t he fam~ lv - cnmmoqly r e.:sided. 
Me.:;sur-l':ment of the te:rrestrial gamma '-<e r e made a.t eat:h house. l'u:ma llv tjUt.aide 

The second survey w.:u3 conducted in- the Eu.st Kooterta:n:; where ~57 of .the 
160 monitors were recovered. The monitors were placed one per: ·hou3~. In this 
study. ::he owner decided if the monitor shoul d be n i a ced in he b ·,.=&ment ... r 
<.lp:Jt.:tirs. :. The monitors were aga·in f'l.J.ced 4 ·· 7 fi:~t [J.b.T: c:.' ·t he !:! r ···c::v:C a w.w 
from dN.ft ."l.nd in ,j, central living ~re .1.. They wr-:re in3 t :l il e5ct i n . 1 ':\ !i\l·:t·~ ... l!J~i3 
,1nd r<;mcved in July 1~188. ·· lt was -our obser-•:.:tt i 0n h·'l.t t: h i·~ ·r-E-ri.-:-.j :-e~re se~t r::-1 
·'ln a·:er: .~gc annual we.'lther ~ondi.ti.'on:3 ~ t1ost · 0t t ht:> mr::ni t: · :-·r~ ~:f.;cf· 1· : ;.:::-:·.1 i.H 
Cc.otnbrcci':. the rrinr.ip.:~l · ~·•·mtnttnit:;·in. t he ·H ·r. .J. bn~ som~ !.;~ re· p'l .J.t: o:-1 in t h-? . 
:H·: .. n+ .. :;.· .. :- -:•m.'l'.un.i t. i -:-o · ·: ·t Fr:-r·n i. c. .Lnv.c;.rror:-r·:· . t:imbei· l ~Z·Y . . · ~ r·-:- ~'t ::-~t .:~nd r ;,· ~ .!r-n . thr:-s~ 
·::omrnnr.:t i23 .'l.re l c";-:lt.<2d i.n ·: :d. L::::y b:A t -:.ms :;t· . • _h: . t: ·· .. •: . -:· t' ~\ v: : R r . ~Y.;: f·~!tl.nt -lln~;. 

~e ~hi rei zet ot 1.-tu rnon i. t ·: c-2 :.::·,:> ·.! i.::; ': r· i. but •:d in Gre 1 ter 1i 1:: : ~ ··x ·r:·:- ·, r·0 ·1 . 

1:~5 m~n i ': r·:;; •..:-=r·!" cecovP.rect. P-.1 thc.u .::n ~he terr·e3trial ,z:..mmCJ. b.otcks:r ::-und i.:. 
c0nzi.:::.:·nd:.· l ow th~ ,=-:~olog:: -.· ,1rie:3 tr·::.m thP. ~·r :i;;o:-r River -lc=:tt.:. tl': ~ !1 t.:,t·mine: 
hndl t~. the t·l,;rth :~horr: mr,nnt:tin:J 1n-:i i.ncludc=-.:; L~d l"C•(;l' .. :,nd t-'l::J.c: ·· .•. ·'lt !;z,,;h. 
()ne ril•:r,i:.::,r ·..: :;3 j,:ob_ce:d in rhc- ffi,j,ir, li::ine: ,:,rr;,·.i of ·~·~eh hc,m•; 4 · · ~ ~::·r=-t :tb('VI;o 

t he t: .:.._c ·..:.ni .:: •t .J. ~~ .. (· t' rtJrr, !c:J t ~ .~ ::rtd · ·. r·n ·~· r ~~ .. ~J, , l.r;·c ~· ·.~;3tr·i:::.i ,:Z.:un.rncl .... · .. ·.t:::!llrr· rn ~~nt~·~ 

WAr~ ;-cc:.ae in tir-c:ne-r· \;:111C<:->1.1VP.r in this study :::;inco::- ;::·revi:u3 3tUdl ,~~ had 
dete-c::-·'i no ~igni.fi -::tnt :Jiffc-renc~ trr·m c•ne hr•mr.:: t_.:. jnc-t:h•:=r· in thi2 :lt'I::L. ·~:-:e 
radon ::!(, ni tor:3 w.=or·e plac~;:-d i.n . IC:~n'l<l.r:: l 2 Ht. ;tnd ·c-,:.mc··.,eci : 11 Aue:tl3t : ~~j ;). This 
r,P.r'i·:,,j ;; . .,s ,·,tse·cv.<;>.j A3 r · .=-~·rE'3•'"nt .1ti.·; .~- ·:·!' t h8 .=t"v"I7-C'~§:~ annual '...IC::4th:->r ~ ··ittF.-rn. 

Simil~r- w.::ather r-~ttc::r · ns ha.ve \ • .;:en 0 bserv~ri ill pcevi.ous I.'""Ol.rs r:v ~:! : : m.>hei .:-t 



a 0 ~,.. · .. 
~ At .th~ J.·irne c.J rnon·it.:n· ~l~c:ement. ·=\ qtle~:n:ionn.:;d:r'e it.J.::is ;:< mpl,:::te.{ bv the 

sur-·l:t?vur- . .. [n.f~rmat.i!JIJ,-. !,.l.J.s ,;;,) l.l.=::·!:ted. on the l •:..c'.J:t.io:n of 'the monitor( s l. house 
~·rms~ruct ion~ . .,.::..ge .. u.f home. h~·tn-:: <·~·~'.ll.V,n..:::v. b;~sement Ll r' ."S.lab •;cmstruct ion • 

. ... ~ss ible r-.:.dot'l: p~ttt~~-iy.s. he:3. t:. in;a:, ·1.l'ld. ·S~?nt i b t in;Z· sys-r.r:ms and th~ g:'?o lordcal 
·. · ~nvl"r-onment. :::m".rey(;,_r·s >.'er·t:.- instru·~·.teJ .on r·e •:Juired pr-o~~edures ~·r-ior- t.o ·goinJ? 
= · ·~·ut ~J.•) tha.t ;mr-vey t;cJns is t~::n.;y wo11 H :: be · ma Lntained. 

Tc-rradex alpha tract r-adon detecU·r-s wer-e ·.=,btained from l.~nd;me.t· I ne. 
The~· !,.lere type DRN and had a detection Hmit ·."Jf '.1bout. 1 .4 pCi; L 1 •· month. 
r~r-restrial ~amma measurements were made usin)l a Reu'tet· .. ·Stoke.:s R:;S-111 · 
[nyironmental Radiation Monitor. The monitor s gamma r-.:1~· resp::mse exL.ends 
fr-.:·m .l)tiU MeV to .1.bove 8 MeV. ·correction tor ·co~Smic r-ays . was made by 
re~·:>r-•hng the barometric pre.'3Stlt"e and subtr'lctin~ the corresponding cosmic r~:v 

r:OL1p!Hl~·llt. ~S Specified in the C•peratOr3 ma.ml.::tl fnr the h:e •.ltl::t"' ~<tok.es 

j C!SU'LtnlF.'nt. 

RKSUGI'S AND DISCUSSION 

TRRRKS'l'RIAL ~ MXAS.URKt1EN'l' 

T·::rr-e:3tri~.L ~-; radiation. leYt=:l:3 wer<:: datermineJ .in lo'j ;u·ea.3 ,:.f the 
prc\·~ nee · :(.2 to-1i)Q .ineasurein€mt3 / -:trea J. · The ~ · rr:•vJ.nce · '· Fi!!l.tre ;l' r:·ah he l.i1·J'ided 
1ntc ··' regions. 9f terrest ion.J.l ndi.:o.tion inten::;i t;.,·. :L:he tirsr ·~· 'C' ir.·w : 
b~-:·v.,.::r::mtidar:~a is the •.'o,'lst~~ - ~-t :r-t.p _ comp••f;•~':J .0! 1:he nio t·~~t.:--nic · b<?lt::;' whic-h 
w~r~ ;[;iiJSt cec~~t ly : r~tt.~d i.nto North ·. Arn~r-i.c .'\ t:. •) build the pr•')Vi.n·~r~. The 
,,F-t":r:•nd. rnoder-at.e · 't.o=:r!'~St.'f'ial : ca.d~_~t.i.r..:•n •ot'('ea. r·r,mpose.:; much •)t ~t:e i.ntr:.-r·i.ot 
-~, · ~ · ·.i. .. ( the ~ · c·•:•vi.nc e. Wi t. hi.n t.his int~··r· i •)r' ~r.e<'1 ar-e L-:trf.e ;,e-r~ ~':'! ·:•t hiah · 
t<~· t·c,·;>t!'ial bricl~l,:!rr:•tmd. These l.rr::\;1 corre-sp•.nd t ·~' th~ .1r-e:'l :'l i. ianti.fie·l by t.he 
~rit:;.~; h Goltllllbi.:. t1inbtr-v oi t1ines a3 b·~in!i: f~t.'.iQtn·.-tUe .::•nvir-onroent.s foc-
I i r: ~,~~. : . 1m ·tepos itJI :n .. 

There is ·.1. gooct ·~· or-re1 :~.ti•)n betw~~n :J.vr:.r-:lgr:: - ~_-.:r-r·:st'C'ial .~Z:'Illlffi,). b~ict~q.r-r:n.md 
'1.ntf ·t\:erage radon concentr-ation 1 see E'i.~ure l~ : l. This h•')He':~r . ir:-~·s not follow 
t hr-1: .. 1>h . to the iridfvidual homes. · . . Ther·e !,J,:s_,s [l•J .:c·r·re J.=.; i.•:--n ber:t.:r:·.:>n tli·:-
~~~ : :. :~~: ~:lt:1.~t ~ , he) m::. :·e::-r.es.t.r ~~ ~ . ~~~in~: in :en: :~ tY .~ ~tnd _: l·H:"'_ -r~·,::·~~)n ~ev.=- L:; t •)t md in t-.~lt'! 
lJn;·,• ··: .. < nL. ut llp.., _. .ctl.C,,. Jhc= ,.:1"'"-''t,:d t•·.l"rto";-,t'l'"lc"l.l ;.:. •. ,lTlil"t·i· r~~•$ nut rh:: •:•nlv 
indi.:-~c-:,~ ot J:·ot~ntl.al . r-."ld0n Pr·;,bie:ms in.•~Gmmtmitir.:s~ ln th.:: I .. J:atli::f:t.r-. W~st 

"~ .... c_.~.· : ~•:-r · ~lr~ :.t ·~ . lie. ~ (,il t1.~t5 ·l~y: . .:.:.··-.!':<::11:-r . . :tw.l t=-~:·cm·:·:d.l( :·lt· •. iL ::1 th.:; ~: .·,;;..: · ·· :. 
1\. .x; ~ : : ·. :(,. ~,r ,:}i : ~~ · munL.::r:- C·f ': •)auirlm:::.~J ( t:c.J.nl:.i' ('· .·l'\ o.ncl c.:ce3t>:•nl :,·.:·r-1? m-.._t.-:cl::ti.n 
.nt:. ~::.·: ;..;hi ·:h ·'lt=~ · .=--:s.rc: t .· .. (··. :.:.-r .:. -:~::t;· .k• r, _ rr.i~r,.,t : .~ n. 
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0 20 40 60 so 
Gamma ray intensity in mR/y 

t1ain Floor Radon Leve l3 ·lS a ~\met ion of 
Terrestrial Gamma Radiation .. 
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CAb"TLKGAR. WHsr KOOTKNAY AREA 

All but one of the homes ~mrvF.>ved in Castlegar _h,:;~.d t>JO levels. The l.:md 
1.1<:!.3 str(')n~iy · 3loped ."lnd the lower leve~s were ounk in-eo the grm.md on at least 
::; sides oi the home. :Most of the second Level r..1as located above ground. The 
3.V•~r~ta:e . m;:~.~i1 radon level.: was t3.5 pCi/l and the average baseme.ri't lc:v~1'1-1b.s lO.o 
rCi./ l. A. low t;·Ass filter was applied to smooth out 8ome .:·! the i luctuat ion in 
t.he do.ta_tfi.;i~r:~ :3_)_. __ As c.ln.bc .. seen .,irom fibltlre·3. about 45% _C.t the homes 
demonstNtt'd radon level3 above 4 pCi/1 .md 7~~ were above :::0, pCi/1 on the main 
flo<jr. ttore 'th.:u1 tiO?~ of .the homes had radon l.::yel3 a.bove 4 'pCi; l · in ·the 
baoe:menL : .~pproximatel.y,., 15% .:•t the homes had higher radon cbncemtr.J.tions 
il!<:lt.:t i cs. ~ ' lri these he-mea !r .. ~sh. -:tir ~nt.arina: at· the bas'ement 'level wafr 
probably diluting the r-.3.don in·· the ~~icinity of the moni tor. 1 The Fig~ 0! the 
home h:.d .i :marked intluence ,on ;• the r:.don .concen 'C' .::~.tion 1 ~· ig\Jr.e . .!ll . . .' Ulder 
!:omes c· ~n ; ~,-~ ·7 h~_r-_?C :ec~~·=y ·: j.i~ .h.:i~irig~%-5~r:l-~.:_:-~;-c;n;~tr\.t~t_ed~- b:"l.::u~·m_~nt t·)\;md.lt ions 
·-nth ·J • irJ···r;l.-f.~~··s·::allng · -r:n'=m·ort trom ::1 lO::.:il-".y 1.1;::-st.Hrs. Ne~-1 home-s. -:tlthCJugh 
:r.e;,· h:.·;.-:· h't:er ·;•lnf:T.rnct .-:r.t ~:·~ti;E::m(:1iJ::.:~h.av~ ;~·pen ::n:a i :-o;.rays . . "ln o<:cupierl 
base-me:1t. ·~ •'C:ntr.:~l h~?lt ing ;;;ysr~m. 3.nd a hett-::r 3ealr::ri hoqsing .:::nvel•jp. 
!\lthough le·~3 r .;,don r~nterr.; thcO· .l'.t4l'.ll"•(' buildinet. ·.i t l ~e.ts cfistr-ibuted o)'.'er both 
:'lx•rS-·1nd is t"r·taine.J t-her·4·:• " l'h~~r'~ ·iJ.3.s no-Jirect-c:·-,rr-elation hHwt:en 
•_l'pst.=dr·: 1nd do>Jnst:li ·c-:; r~l'Jcn L;,·;r:·l:::.,-. ~! ·:.-home t-:."ls·suppli ·~d !.lith mal-:e ur 
·:··:mt•ust.ion .1ir the> .-J '.' !?'C':t&r: r·.Ldon lr::vel ·:-1as downstairs 10.8 + : - lO.S :md 5.4 
"' ' - b.O pt:i.'L upst.,:\ir:::J. if n·:- combusti:n air was 3uppL'i.ed the aver.~ge r-adon 
L·::·,rel jo~n;;ta1.r: ~As 1U.:2: ~ -- L.U pCi/l a.nd up3tairs >Jas 8.2 +;- L0.5 p-.~i. l. 
Althoug:l1 tr.e e•:id~t1C(; i:; nGt 3tt·ong it appears that the •Xmbustion li'C' surply 
may rF::duce the:: negative pcessure in thE: home r·educing radon infiltr.3.tion. 
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KABT KOO'l'KNAY DATA ( !;RANBROOK AND VICINITY) 

The &:ast Koc•tenay -=t ·r~a h:iti. tm lik~ the West Kootenay, a wide variety oi 
housing ty:p~~- T.'.lble 1 givf:.s the <'lVeraer'=' r-:idc.n V.'l.lt.tes round in · the rer.:irm. 
Terrestrial e;amma le-ve:ds are r·ela-rively constant thr,ughout the region. It is 
interesting to note th<lt Creston and Cranbr,ok are 1.mderlain with.clay. Thi.s 
·~lay is not permeable 3.nd r·re:3ents problems wh~n septir rields ;~re 
constructed. The other" nearby communities •"-re located en rocl-'.y and coarse 
S•1il whi·~h is much more permeable. These communi ties have higher radon 
level::;. NL1 cle.3.r trend was detected when comparing the age of the houses with 
radon concentration. This m'ay be because both upstairs and downst.iirs . 
measur·ements were not conductr:d in each home. Combustion air intake however 
does c..ppear to have some imp.:~.ct on r-adon lev~ls. I E combustion air is 
supplied the -:wer-al;!c t•adon concentration was L5t3 +/- 2.80 pCL'l on the main 
floor and 1.8'/ +1- l.82 pC:i/1 in the basement. lt cr:>mbustion .J.ir was not 
supplied t.he aver-age C'·3.don concentr-a.tion was 2.2~..1 l· i · '.!...7o p~:i;l bn the mi'iin 
flour and ::.!.28 +-/·· 3.Jt3 pCi/l i.n the basement. tu·x, (>f the main floor -rarJcm 
levels exceeded 4 pCL'l and 1% ~xceeded 20 pCi ; L 
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Table 1 ·- Radon Concentrations in the Kast Kootenay Area 
(Cranbr-JOk and Vicini~y )~ ··· ·:·./t~ · ·· 

Numbe~ Aver~e~ Cone. Stan~d 
"" Area . of Homes . in pCi/1 Deviation . . 

t: . .. -L • 

All Survey SitF.lS .. ~ ... ... .. ... . . 
M.'lin' Fltx•r 

. 
90 1. 7. ~ 2: 8 ' . . . . . 

Basement 67 .. ... ,. , :::.o ...... ~ . 1.9 ... -.... ·-· 
·- .;. ~~· ~- : ... · ... .. .. 

Ferni~ 
t:E.· -· 

'"'\,';. :....: - A 
Main Floor : ' ; ... f~ . 

.3 3~~2 . ~ 2. ~3 
Bas.ement " 7 L .. 7 • ! " .6 ... ::;: -- ' 

Cranbrook : . . 
Ha in Floor 47 .e . 7 
Elasement 41 ! l. '! : .. ~1. 7 

Kimberley 
Ha in Floc•r· 15 2.1 2.3 
Basement 10 3.4 2.8 

Invermer-e 
Ha in Floor 6 7.1 8.5 
Bas~ment 4 1.6 .9 

Golden 
t1ain Floor 4 1.7 1.8 
Basement 5 3.1 1.7 

'• Crest on 
Ha in Fluor 14 1.4 1.0 
Basement 1 .9 

GREATER VANmuvKR AREA 

Radon Goncentrations in the Vancouver region were very low (aver;).s:e ·
(). 48 + ! - 0. 23 pC ill and ranged between . 2 and 1. 6 pCi/1 in the 1.35 homes 
mea~ured. There is no sil?nific:ant difference from one area of the city r .. :
anct.her Jespi te ~ largE:· v;~riation in geological environments. The three 
fact~'::-'; that .':t.re r.:ornmon to the city which may explain the low radon leveL:; -:.t"e 
the l :•t.:~ tc-rres trial g.1.mm~ . an abundance of "har-d pan" c J.ay that deter·s r-.~·..it:n 
infi!:ration and higher- than aver-age rainf~ll. 

CONCLUDING RmiARKS 

T·~r· rr:.:;tr·ial S:J.Inrn.:l :l'l~?1tStH'ements c.Cl.n be used in l:lritish Cc·hunbia t.::. 
J,:.:rf':'d:·: t 0 conununity r .'lr:k•n potent.L:d. They ho•..;I'C·ver cannot be used t0 prc=-di.::. 
~n individual home·s ·:·0nc:entcation c·f r·adon. .:'.oil structure pan.icularlv 
perm.=>.'Jbility ~q:;p.=-.:trs to hCl.vP A m~rKed impac-t. :·n t" .:uion potential !9l. The 
pr(Jvinr:e •:•111 r .. ~ divicl~d intn thre«"- radon risl' ·1.reas. There i3 .:t wide ('1'> ,'\ST,.:d 

...,_, 



strip ""here the risk of radon exposure is very low compared to other area3 of 
North America. Ho,.ever the ma,iori ty of the province lies in an interior belt 
where the radon risi~ ia typical of other areas ci North America. There are 
patches ""ithin that belt where both the terrestrial gamma and radon risk are 
relatively high. Further stut.iv is ·- reqi.li!'ed to delineate thes·e areas and all 
homeowners in these areas should make- ·it · a priority to test their homes. 
t1odern changes to house construction have ·· been reported to increase radon 
concentration in the living area( 10 l. Although we have also seen this in the 
Castlegar study_, some construction techniques such aa ·· supplying combustion 
area and well built basements are tending to mitigate this trend. There is 
some concern that annual variations in household radon levels may also have to 
be investigated( 10 l .. : At this· time. :.fifteen addi tiona'l: regional radon surveys 
.;uoe being carried out. These additional surveys should allow us to ·more 
accurately delineate the geological. meterologjcal. and construction 
par·ameters that impact on radon levels in the province of British Columbia. 

··: 
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