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1. INTRCOCLUCTICM

Monitoring programme in the Jaduguda uranium mine in India is tuned to the
estimztion of radon oconcentrations in work places, It is well lmown that in
some countries, notably in the United states of America and in Canada, the
practice is to estimate the radon daughters in Working Level (WL) unit and

o express the cumulative individial 2xposure to these mntaminants in

« rking Level Months (WIM), Thig has been a convenient and usgeful tool in
the hands of the epidemiologists for wrrelating the incidence of lung cancer
with exposure cf the lungs to alpha radiation ( 1 - 4 )., But when 1t omes
to translating the expo sure in «IM to lung dse in rads no definite relation
hag & far been formulated (57),

In our mines in India, although we cmntinue to use radon monito ring as the

principal method of hazard evaluation, we have als in addl tion carried out
simultaneous estimation of the WL values on many occasiong, More recently

some attempt has been made at detemmining the percentage of radon

daughter activity in the unattached state obtzining in mine air,

2. RALCN IN MINZE AIR

Using the dlrect scintillation method which is now well known and widely
adopted, radon ooncantration in the work places in our mineg 1is measured

on 3 routine basis, The data thus wllected over the last 10 years has been
summarised in Table 1. R r this purpose the racn levels obtaining during
the same operation have been averaged. The main mining operations wmnsidered
are 'orilling', *mucking (slushing)' ard all others wllectively as *general’.

3, RALAN LAUGHTEPS IN MINE AIR

The rawn daughters concentrations have been measiured on many occasions along
with racon estimations. The mean WL values during the different operations
are presenteg in T™ble 2

4, UNLTTACHZLE RAIXN DAUGHTERS

The metiod adoptad for estimating the percentage of unattached radon daughters
was the wire screen technique (8) with the computational modi fication



sugrested by MERCIEP €9), The sampling rate was 9,5 lpm through a 5 mesh/an
nrefilter and glass fibre filter ombination. The ®mllection efficiency of
the prefilter for unattachcd racon daughters was calculated to be 64,7%.
Larlier sncradic attempts had yieldecd very widely virying values for the un-
attached (ractions £, (for Rad), f, (for Rad) and 1, {for RaC) with median
values at zbout 6% 3% and 1% respcctively, Pecent measurements however,
zave onsliderably higher figures, s»ll the measurements reported here were
carried out just inside the adlt mouth where one c¢f the main exhaust fans
is located. 'ourly readings during cne work shift over a neriodof two
weeks were taken uncer operaticnal (mine working) and ;assive (on holidays
wher the mining o erations were sugpended) wmnditions, For cnvenience we
have reported only the mean values of the total unattacBed fraction £,

in Fig, 1.

S, LiWUESIWN

e have sdopted an MEC, value of 280 pCi/) for a2 4 bhour work week in our mine
cn the bzsis of the recommendations of I14Z4a (10), Table 1 shows that the
average racon levels in our mines have been mostly below this level., ¥rom
Table 2 we can see that the WL vilues also have been quite lowwhich ig due
to the god ventilation onditions and the consequent disruption of equile-
brium between racon and its caughters, The degree of disequilibrium can be
geuged frem the fact that the WL to radon ancentration ratio has all along
been much below the theoretical value of C,01, varying between 0,00072 in
1973 o ,00% in 1276, Based on the WL values the mean cumulative expo-
sure of drillers % radon daughters during the lust ¥ y~ars has been

2,® + 1,11 wlk/year and the o rresponding gigures for the muckers {slishing
crew) and remaining category cf workcrs have bren 3,21 t 1.35 wlhi/year and
1.61 + 0,17 wil/year respectively, These figures wmpare well with the cur-
rent United States standard of 4 WiM/year,

From Flg, 1 4t may be scen that the ft values in the ¢xh:ust air under passive
ownditions are higher and less varying than under operational conditions.

a8 on us the mining operations commence the values tend to dekrease,
reaching a somewhat steady state in about & hours, The f, values reported
here are necassarily higher than those reported bv other investig.tors
elsewhere because these measurements have been carried out at a place well
removed from actual work locations,
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Year coemmmmmmm e e L e
Lrilling Mucking General
V67 12 + 34 230 + 83 8 + 55
19¢8 248 * 68 176 & 48 R T2
1909 x5+ 75 »H8 £ 102 115 F »
19 7C 132 = 37 03 x 22 78 x 97
271 11 x 27 110 * 32 38 x €
1972 Rt 8 72 £ 21 €0 £ a0
1973 7% + 13 74 + 11 78 £ 21
1074 % * 12 168 * 52 151 * 52
1075 80 £ 48 7 x M 109 £ O
97 123 = 27 €+ 9 e £ 9

TaBLZ 1  ¥can radon levels (pid/1) in
Jaauguda uranium mine

(PIZRATIIN
YOar  mmme o s e L e e
Drilling rucking Generwl
1967 0,17 £0.00 Ce33 £N.12 N.27 1+ 0,08
198 0.3 £ 0.10 0.25 & 0.07 C.06 x0.04
19€9 0.& + 0,11 0,32 + 0,10 0,17 + 0,06
170 0.19 + 0,05 C.25 £ 0,03 0,1l £ 0,04
171 C.16 +0.04 0,17 £ 0,05 N,08 + 0,01
1872 0,06 + 0,01 0,05 3 0,01 0.00 + 0,03
1973 0,06 + 0.0 C.11 & 0.03 Cufl 3 0,02
1974 .14 40,03 .41 + 0,13 0437 £ 0,12
1975 0421 + 0.0 0.18 +0.15 0.32 N 51
187€ C.09 + C.48 Q.22 +0.10 0.06 001
....................... e e e o et e e e

T{BLEZ 2 Me2an radn caughters working level ¢ .L)
in Jaduguda uranium mine
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