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ABSTRACT

Results are presented of the envirommental survey conducted 1in the
neighbourhood of the Lucas Heights Research Laboratories during 1982. No
radioactivity which could have originated from these laboratories was found in
samples collected from possible human food chains. A1l low-level liquid and
gaseous waste discharges were within authorised limits. The maximum possible
dose to the general public from airborne waste discharges during this period
is estimated to be Tess than 0.01 millisieverts, which is 1% of the most
conservative limit recommended by the National Health and Medical Research
Council for exposure extending over many years.
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1. INTRODUCTION

Since 1959, a survey has been made by the Australian Atomic Energy
Commission (AAEC) of the radioactive content in samples collected in the
vicinity of the Lucas Heights Research Laboratories (LHRL) to ensure that no
unacceptable health effects will occur as a result of nuclear research and
operation. The results obtained from this survey have been published
regularly, and details of previous publications are listed in Appendix A.

During the early part of the survey (i.e. throughout the 1960s}, readily
detectable amounts of weapons test fallout were present in samples collected
around Lucas Heights [Giles and Stockdale 1966]. A large program of sampling
was therefore required to establish the general Tlevels of radioactivity
arising from weapons test fallout, before it became possible to measure
additional radioactivity that may have been caused by nuclear operations at
Lucas Heights. To establish this general background, samples were collected
within a 60 km radius of the site; this expanded program was scaled down in
1970 because the Australian Radiation Laboratory (ARL)} had set up a monitoring
system throughout Australia and routinely measured samples from the Sydney
region. Results of these surveys were published by various authors in the
Australian Journal of Science between 1957 and 1970 [Giles and Dudaitis 1982].
Further reports have been made by the Australian Ionising Radiation Advisory
Council [AIRAC 1975] and the United Nations Scientific Committee on the
Effects of Atomic Radiation [UNSCEAR 1977]. All of these studies provide a
basis for comparison with the results for milk samples reported in the AAEC
surveys.

The present monitoring system 1is designed to detect radiocactive
contaminants which may have been released from the LHRL, either routinely
(under authorisations from the New South Wales Health Commission) or
accidentally, and to ensure that such concentrations do not result in
radiation doses to members of the public in excess of limits recommended by
the International Commission on Radiological Protection [ICRP 1977] and by the
National Health and Medical Research Council of Australia [NHMRC 19811].

2. SAMPLE COLLECTION AND PREPARATION

Samples were collected at the sites shown in Figure 1, and details of
collection and sample preparation methods are given in Table 1. (Note:



isotope symbols used in the tables are listed in Appendix D.)

3. ANALYTICAL METHODS

Analytical methods have not been modified since the previous survey.

4. RESULTS

Environmental survey measurements taken during 1982 are presented 1in
Tables 2 to 14. Authorised airborne releases are given in Appendices Bl and
B2. Authorised 1iquid effluent discharges to the Metropolitan Water Sewerage
and Drainage Board (MWSDB) sewers are given in Appendix C.

5. DISCUSSION OF RESULTS

5.1 Airborne Releases

The site boundary monitoring data for iodine-131 are given in Table 2; at
no time was more than a trace detected. The Timit of determination of the
method - is 0.003 Bq m'3, and the derived air concentration for child members of
the public [ICRP 1977, 1979], i.e. the most sensitive individuals, is ~10 Bqg
m3, so the peak concentrations were at least a factor of 30 000 below the
limit.

The milk monitoring data for caesium-137 and iodine-131 are given in
Table 3. At most, a trace of caesium-137 was found, with a limit of
determination of 0.3 mBq g'1 (fresh weight). This represents less than 0.006
of the derived 1imit, based on the assumption that an infant consumes 700 mL
of milk per day.

5.2 Woronora Estuary Samples

Collection of Woronora estuary samples was continued during 1982 to
monitor residual radioactivity remaining from discharges made before 1 July
1980. (The discharge of low level liquid effluent was diverted from the
Woronora River to the MWSDB sewers at that time.) Except for very small and
diminishing quantities of 6006 in marine estuarine zostera, none of the



samples tested contained measurable quantities of radioactivity other than
amounts due to natural isotopes.

5.3 Stormwater Outlets

Small amounts of 13765 and 60Co were found in soil and vegetation samples
collected near stormwater outlets. Tritium (3H) was present in stormwater in
low concentrations, the highest being 2.1 Bq mL=l., (The derived working Timit
for 9 is 274 Bq mL~1.)

5.4 Effluent Discharge Pipeline (Tables 14 and 14(a))

The survey of radiation being emitted from the discharge pipeline
revealed the doserates shown in Table 9. The maximum annual radiation dose
for members of the public recommended by the ICRP is 5000 uSv per year. This

represents 0.57 uSv h~! for a continuous 24-hour per day exposure., Because of
the isolated position of the aboveground sections of the discharge pipe, an
occupancy factor for members of the public must be very Tow and the allowable
doserate correspondingly very high. Checks on water and soil at points along
the pipeline revealed no extraneous radiocactivity.

5.5 Freshwater Sections of the Woronora River

Checks were made throughout the year on radioactivity in the freshwater
section of the Woronora River at the point of entry for drainage from the
Research Establishment. Samples were also collected at the Heathcote Road
crossing, upstream and above any possible input from Lucas Heights, to provide
a direct measure of background levels. These are presented in Table 11. All
readings represent normal background levels.

In general the concentrations of 905 in sand and water measured in 1982
samples, including those from the Heathcote Road crossing, are higher than
those reported in previous years. The 908r analyses for 1982 samples were
done by the ARL whereas the previous analyses were done by the AAEC at Lucas
Heights, so this change may be due to interlaboratory differences at the
prevailing Tow level of 905r concentrations. Duplicates of the 1982 samples
have been sent to the New Zealand Radiation Laboratories for a further
analysis.



5.6 Little Forest Burial Ground

Tritium was found in three of the groundwater bores from within the
fenced area of the burial ground. No extraneous radioactivity was found in
boreholes outside the fenced area {boreholes BHA to BHE.)

6. SUMMARY

No radioactivity which could be attributed to operations at Lucas Heights
was detected in samples related to possible human foodchains which were
collected in the environs of the site.

Discharges of airborne radioactive wastes were always within authorised
limits (Appendix B2) and it is estimated that the maximum dose to the nearest

member of the public would be less than 0.01 millisieverts. This can be
compared to the most conservative limit of 1 millisievert recommended by the
NHMRC for exposure extending over many years.
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TABLE 1

SAMPLE COLLECTION SCHEDULE AND PREPARATION DETAILS

or bottle

Sample Station Frequency Collection Details Special Preparations
IStormwater No. 1 Weekly Sampled by bucket 10 L sample evaporated
at the outlet of to dryness and the
Others Quarterly the drain residue counted
Estuary water E5.9 Weekly From surface by Distilled for
bucket tritium
Radioactive TO Weekly Collected on May- Gamma spectrometry
iodine in air packs {charcoal of Maypacks
filtexs)
Milk T3 Monthly Sampled from milk Gamma spectrometry
produced by locally cof whole milk
grazed Cows
[rish* EL.3, 6.4 Taken by gill net  Whole fish ashed
{or wherever
available)
Beach sand¥* El.3, 5.9 Taken by scoop from Sample ashed and
top 50 mm in inter- sieved. Sample
tidal region passing 10 mesh BSS
counted for beta-
gamma emitters. Sample
between 60 and 110
mesh BSS counted for
alpha emitters
Zostera* El.6, 2.4, Harvested by hand Ashed
E4.6, 7.0, or rake
E9.3
[Vegetation T1l, LHRL Six-monthly Cut by hand clippers Whole unwashed
stormwater vegetation ashed
outlets
Sand/Soil TO,Tl; LHRL Six-monthly Scooped from surface As for beach sand
stormwater
autlets
Groundwater TL Six-monthly Boreholes pumped 10 L gample evaporated
dry, allowed to to dryness and the
refill and sampled residue counted
from bottom
Creekwater T2 Yearly Sampled by bucket As for groundwater

* Collection of these samples was discontinued during 1982 because discharges
to the Woronora River ceased two years previously {(on 1.7.80) and residual
radicactivity on all these samples had diminished to levels at or below the
detectable limit.
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TABLE 2

RADIOACTIVE IODINE IN AIR, 1982%*

Week Ending 1311 (Bg m_3) Week Ending 1311 (Bg m-3)

4 January 1982 n.d. 6 July 1982 n.d.
11 " n.d. 13 " n.d.
19 " n.d. 20 " trace

27 " trace

2 February 1282 n.d.

9 " trace 3 August 1982 n.d.
16 " trace 10 " trace
23 " n.d. 19 " trace

24 " trace

2 March 1982 n.d. 31 " trace
10 " n.d.

16 " n.d. 7 September 1982 trace
23 " n.d. 23 " n.d.
31 " trace 29 n n.d.

6 April 1982 n.d. 5 Octcber 1982 n.d.
13 " trace 12 " n.d.
20 " trace 19 " trace
27 " trace 26 " n.d.

4 May 1982 trace 2 November 1982 n.d.
18 n n.d. 9 " n.d.
25 " trace 16 n n.d.

1l June 1982 trace 1 December 1982 trace

8 " n.d. 7 " n.d.
16 " n.d. 14 " n.d.
22 " n.d. 21 " n.d.
29 " n.d. 30 " n.d.

* Three air samplers are located along the eastern boundary of the site, where
suburban residences are closest.

n.d. = not detected
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TABLE 3
RADIOACTIVITY IN MILK SAMPLES, 1982
Station Date Radicactivity (B g_l fresh weight)
137CS 1311
T3 2 Feb. trace n.d.
{Menai) 28 Feb. trace n.d.
29 March trace n.d.
30 April n.d. n.d.
28 May n.d. n.d.
14 July trace n.d.
31 Aug. n.d. n.d.
30 Sept. n.d. n.d.
28 Oct. trace n.d.
30 Nov. trace n.d.
31 Dec n.d. n.d.

The analytical method used for !3!T in milk has a minimum measurable level
of 1x10™° Bg g‘l. For 137cs the minimum measurable level is 3x10~" Bg g‘l.

n.d. = not detected

TABLE 4
TRITIUM IN WORONORA WATER SAMPLES AT STATION E5.9, 1982
Date Tritium Date Tritium Date Tritium
(Bq mL™}) (Bq mr™1) (Bq mL™1)
4 Jan. <0,25 5 May <0.25 18 Aug. <0.25
20 Jan. A 11 May A 24 Aug. ‘
26 Jan. 18 May : 31 Aug.
9 Feb. 25 May 7 Sept.
16 Feb. 1 June 23 Sept.
23 Feb. 8 June 29 Sept.
2 March 16 June 5 Oct.
10 March 23 June 12 Qct.
16 March 29 June 12 Oct.
23 March 6 July 26 Qct.
31 March 13 July 2 Nov.
6 April 20 July 2 Nov.
13 April 27 July Y 16 Nov.
20 April Y 3 Aug. 1 Dec.
27 April <0.25 10 Aug. <0.25 7 Dec.
14 Dec. Y
21 Dec
30 Dec. <0.25

Derived limiting concentration (d.l.c.) taken from ICRP [1979]

d.l.c. = 80 Bq mL™! (if taken as drinking water) .




TABLE 5

RADTOACTIVITY IN WORONORA FISH, 1982

| Radiocactivity (Bq g—+ fresh weight) X
Ssat%oi & Date Gross Gross Beta Gamma Emitters (ng g_l)
ariety Alpha (less 40x)
EO
mullet 25.1 0.02 <0.01 238y 4+ 232qn geries| 3,000
& trace
E6.6
mullet 26.1 0.02 <0.01 238y 4 232qp geries| 2,700
& trace
TABLE ©
RADIOACTIVITY IN WORONORA ZOSTERA SAMPLES, 1982
Radicactivity (Bg g'1 fresh weight)
. K
. Gross Gross Beta Gamma Emitters -1
Station Date Alpha | (less “0K) (hg g *)
60Co 238y42320h geries
EL.3 21.1 0.08 0,02 trace trace 2700
27.10 0.06 0.02 n.d. n.d. 8900
E1.6 21.1 0.04 <0,01 0,005 trace 4500
27.10 0.03 0.07 trace trace 4000
E2.4 21.1 0.03 <0,01 0,004 trace 4000
17.3 0.03 <0.01 0.005 trace 5500
27.10 0.03 0.02 n.d. n.d. 5200
4.6 21.1 0.1 <0.0L trace trace 5300
27.10 0.2 0.06 n.d. n.d. 3400

n.d. =

not detected.




11

pa3oe3sp 30U = “pTu

[996T] &AZd woaF uUaye3 (-O°T°P) UOTIRIZUSOUOD BUTITWIT pIaTISd

27" p
¢ _OT FO uot
e _OTXT X8 T -jorIl SbvRIAY
GT¢Co ITT TP
(serdues
T°0 z2°0 1Te) obexaay
0sc p'u 60°0 90°0 0T"LE
00¢ " u " €'0 Q0°0 £°LT
0o¢g IoeI} = SITISS ._..M_H.N.MN+DWmN 10 T°0 T 1< 6754
00¢g pru LO"0 €0 01°L2
00T " n " 8070 £°0 £€°LT
0se aneIl = SOTASS UlaezHlgey g0 0 70 1°1¢ €14
eMo:mmmHv eyd1v
AH & bBr) SI9JJTUIH PuleD el18g SS0IDH $S0ID
> (3ybtem Aip Hlm bg) A3TatioeoTped o3ed UOTIEIS

7861 ‘ANYS HOVHLd YHONOHOM NI ALIATIOVOIAVY

L TIgNL




12

TABLE 8
RADIOACTIVITY IN SAMPILES FROM STORMWATER OUTLETS, 1982
. s s -1 . 3
Station Date [Sample Radioactivity (Bg g fresh weight) H K
Gross Gross Beta Gamma Emitters (Bg mL_l) (ug g_l)
alpha | (less "°k)

Drain 22.4 | water - - - - <0.25 -
behind " _ _ _
Bld 1 19.7 <0.25

20.10 " - - - <0.25 -

31.12 " - - - <0.25
Drain 22.4 soil 0.32 0.35 238y42327) series = trace - 1900
rear 22.4 | water - - - <0.25 -
of
Bld 9 19.7 " - - - <0.25 -

19.7 soil 0.50 0.32 23842327y geries = trace - 1000

20.10 " 0.39 0.29 238y4232ph series = trace - 1800

20.10 | water - - - <0.25 -

31.12 soil 0.47 0.30 23842320y geries = trace - 700
Drain 22.4 soil 0.18 0.10 23842320} geries = trace - 400
on 19.7 | soil | o0.23 0.07 n.d. - 300
road
at 19.7 water - - - <0.25 -
west 20.10 | water - - - <0.25 -
fence

20.10| soil 0.28 0.13 23842327} geries = trace - 400

31.12 soil 0.22 0.12 2381342320 geries = trace - 300
Drain 20.10| soil 0.36 0.25 23842327 geries = trace - 1300
?ppos- 31.12 soil 0.34 0.19 238342320 geries = trace - 700
ite sub-
station
Drain at| 22.4 soil 0.18 0.10 238y4232Th geries = trace 460
Boom 19.7 | soil | o0.11 0.07 n.d. 200
Gate

20.10| soil 0.19 0.04 238142320y geries = trace - 200

31.12| soil 0.20 0.05 238442327y gerjes = trace - 200
Drain 22.4 s0il 0.43 0.92 2381542320 geries = trace - 1100
giSt 19.7 soil 0.71 0.88 238342320 geries = trace - 700
test 20.10| soil 0.53 0.88 238342327 geries = trace - 1100
com= 137Cs = trace
pound

31.12 solil .81 0.88 238342327 geries = trace - 700
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TABLE 8 (Continued)

Drain
near
yellow
cake
store

Drain
at
Permi
Street

Drain
Oppos—
ite

Bld 23

Drain
No. 1
oppos—
ite
Strass-—
man
Cres.,

Drain
No 2
Cppos-
ite
Strass-—
man
Cres.

22.4
19.7
19.7
20.10
20.10
3l.12
22.4
22.4
19.7
19.7

20.10
20.10
3l.12
22.4
19.7

20.10
31.12
22.4

22.4
22.4
19.7
19,7

20.10

.20.10

31,12
19.7

20.10
31.12

soil
soil
water
water
soil
s0il
sotil
water
water

soil

soil
water
soil
soil

soil

soil
soil

ved.

soil
water
water

soil

soil
water
soil
soil
soil

soil

0.21
0.40

0.40
¢.37
.17

0.31

0.18

0.22

0.34
0.34

0.43
0.36
<0.01

0.29

0.41

0.51

6.28
0.50
0.38
0.55

0.23
0.29

0.28
0.22
0.22

0.37

0.14

0.15
0.31
0.36

0.34
0.24
<0.01

0.17
0.32
0.28
0.33

238y4+232pp series
238742327 gertes

n.d.
23By4232ph geries
238342320 geries

137¢g = 0,12
23842320 geries
238142320 series
23842320 geries
23842327 geries
13705 = trace
60co = trace
238142327h geries
23842320y geries
23842327y geries
0.5 Mev <0.01
238y4+2320n geries
238y4+232py geries

80co = 0.04
238U+232Th series
n.d.

2387,232pp
23833,232q

series

series

23842327y geries

2381342321, gerjes

trace

trace

trace

trace

trace

trace

trace

trace

trace
trace

trace

trace

trace

trace

trace
trace
trace

trace

<0.25
<0.25

<0.25
<0.25

<0.25
<0.25

800
800

700
700
1200

500
600
400

1lo00
600

1000
600
4500

1100

800
100

300
700
1100
600
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TABLE 8 (Continued)

prain 22.4 soil 0.02 0.1¢0 23842327h geries = trace - 800
rear 22.4 | water - - - <0.25 -
of
Bld 20 19.7 | water - - - <0,25 -
19.7 soil 0.16 0.02 n.d. - 1100
20.10 soil 0.21 0.09 n.d. - 400
31.12| soil| 0.19 0.07 238,232 gerjes = trace - 400
Station Date | Sample Radioactivity (Bq Lh 3y K
Gross | Gross Beta Gamma Emitters
Alpha | (incl."%k) (Bg m.™1) f{ug g” 1)
LHRL 4.1 | water 0.1 0.2 n.d. 0.7 -
Sterm™ | 11.1 | water | 0.09 0.2 n.d. 0.6 -
outlet 19.1 | water | 0.06 0.2 n.d. 0.7 -
:zai 29.1 | water | 0.5 0.4 n.d. 0.5 -
south 9.2 water 0.09 .1 n.d. 0.5 -
gate 16.2 | water| 0.1 0.1 n.d. 1.1 -
23.2 water 0.07 0.1 n.d. 0.6 -
2.3 water 0.1 0.08 n.d. <0.25 -
10.3 water 0.2 0.3 n.d. 0.9 -
16.3 | water | 0.1 0.4 2384232y geries = trace 0.6 -
23.3 | water | 0.2 0.2 n.d. 0.5 -
31.3 water 0,2 0.1 n.d. <0.25 -
6.4 water 0.06 0.06 n.d. <0.25 -
13,4 | water .05 0.04 n.d. <0.25 -
20.4 water 0.08 0.1 n.d. 0.3 -
27.4 | water | 0,08 0.1 n.d. <0.25 -
4.5 | water 0.09 c.1 n.d. <0.25 -
11.5 | water | 0.1 0.1 n.d. <0.25 -
18.5 water - - n.d, 0.9 -
25.5 water - - - 1.2 -
1.6 water 0.2 0.1 n.d. 0.7 -
8.6 | water | 0.7 3.5 238y4232ph series = trace <0.25 -
16.6 water 0.03 0.08 n.d. <0.25 -
22.6 water - - - 0.7 -
29.6 water 0.01 0.04 n.d. <0.25 -
6.7 | water - - n.d. <0.25 -
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TABLE 8 (Continued)

13.7 water | 0.05 0.1 n.d. 0.6 -
20.7 water | 0.02 0.1 n.d. 0.5 -
27.7 | water| 0.07 0.1 n.d. 0.6 -
3.8 | water| 0.04 0.1 n.d. 0.8 -
10.8 | water - - = 0.9 -
18.8 | water | 0.05 0.1 n.d. 0.5 -
24.8 | watexr | 0.05 0.1 n.d. 0.9 -
3l.8 wafer 0.2 0.1 n.d. <0.25 -
7.9 | water | 0.1 0.1 n.d. <0.25 -
23,9 | water| 0.08 0.1 n.d. <0.25 -
29.9 water | 0.1 0.2 n.d. 0.6 -
5.10 | water| 0.07 0.1 n.d. 0.3 -
12,10 | water | 0.06 0.1 n.d. <0.25 -
19.10 | watex | 0.04 0.1 n.d. <0.25 -
26.10 | water | 0.04 0.1 n.d. 0.5 -
2,11 | water| 0.2 0.1 n.d. 0.5 -
9.11 | water| 0.08 0.1 n.d. 0.7 -
16.11 | water| 0.06 0.1 n.d. 0.6 -
1.12 | water| 0.1 0.1 n.d. 1.0 -
7.12 | water| 0.2 0.2 n.d. 0.8 -
14,12 | water| 0.08 0.1 n.d. 0.8 -
21.12 ] water| 0.2 0.2 n.d. 0.3 -
30.12 | water - - - 2,1 -

Station Date [Sample Radioactivity (Bq g_1 fresh weight) 3u K

Gross Gross beta Gamma Emitters (Bgq mr 1) {ug g_l)
Alpha {less *0K)

20 m 24.6 | soil] 0.7 0.6 137¢cs = 0.2 - 400

E;?E 60co = 0.2 - -

storm— 238y4 2320 series = trace

giti:t 24.6 | water - - - <0.25 -

No 1 21.10 | water| - - - <0,25

238114232y geries = trace -

21.10j soil | 0.9 0.4 800 = trace - 1300
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TARLE 8 (Continued)

Water-~ 22.4 | veg. <0.01 <0.01 0.5 Mev <0.01 - 4500

pool 238yy4+232pp geries = trace

across

road 23.6 water - - - <0.25 -

from

LHRL

storm-

watexr

outlet

No 1
20.7 | veg. <0.01 <0.01 238y42331h series = trace - 3600
20.7 soil 0.4 0.3 238(342320p geries = trace - 600
20.7 water - - - 0.5 -
20.10| water - - - 0.5 -
20.10| soil 0.9 0.4 23842320y geries = trace - 600
20,10 veq. <0.01 0.04 0.5 MeV <0,01 - 3300

238U+232Th series = trace

The gamma-ray peaks detected at approximately 0.5 MeV could be "Be (0.48),
103gy (0.5 Mev) or '%8Ru {0.51 MeV); 7Be is a cosmic-ray produced spallation
product; and 16353 and !0%Ru are fission products. In column 6 of this
table, Bg g“1 refers to the numbers of disintegrations per second per gram

at the energies indicated.

Il

n.d. not detected

- = not measured
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TABLE 9

GAMMA SURVEY - EFFLUENT DISCHARGE

PIPELINE, 1982

Suxrveys of exposed portions of pipeline between the
ILHRL and the sewer connection using an Ericsson type
1368a field ratemeter.

Date Location Dose Rate
(usv h-1)
23.6 Joint No. 9 0.8
All other pipe sections <0.4
Soil below joints <0.3
17.12 All pipe sections <0.5
S0il below joints <0.3

TABLE 10

RADIOACTIVITY IN SAMPLES TAKEN NEAR EFFLUENT

DISCHARGE PIPELINE, 1982

Radioactivity (Bq g~ dry weight)

, 3 K
Station Date | Sample | oo |cross Beta . (Bg mL™}) | (g g™
alpha | (less 40k Gamma Emitters

Near scour | 23.6 soil 0.3 0.08 23814232 garies = trace - 400

valve No.l| 23.6 water - - - <0.25 -
17.12 | soil 0.5 0.04 23874232 geries = trace - 300
17.12 | water - - - <0.25 -

River at

point

where

crossed by | 17.12 | soil 0.3 0.04 n.d. -— 300

effluent

discharge

pipe
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TABLE 11

RADIOACTIVITY IN FRESHWATER SECTION OF WORONORA RIVER, 1982

Radiocactivity

Station Date Sand Water

sy (Bq g~1) | ¥9sr (Bq ™YY | 3 (Bq L™Y)
Woronora River 1.4.82 0.0011 0.048 <0.25
at Heathcote 23.,6,82 0.0017 n.d. <0.25
Road crossing | 13.10.82 0.0015 0.041 <0.25
{(upstream of 17.12.82 0.0009 0.027 <0.25
Lucas Heights)
Woronora River 1.4.82 0.0011 0.024 <0.25
at the peoint 23.6.82 0.0009 n.d. —
of entry of 13.10.82 0.0011 -— <0.25
Iucas Heights' | 17.12.82 0.0003 0.020 -
drainage
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TABLE 13

RADICACTIVITY IN SAMPLES OF GROUNDWATER FROM

LITTLE FOREST BURIAL GROUND, 1982

Bore Sediment (Bg g 1)
Hole Date 3H
~1
No. Gross Gross Camma Emitters (Bg mL 1)
Alpha Beta*
BH4 11 Mar | 3.14 0.83 Trace 238u+232Th series <0.25
9 Jul |1.30 0.51 Trace 238y4+232mh gerjes <0,25
28 Dec | 2.56 0.87 Trace 238p+232qh geries <0.25
BHG 11 Mar 4.13 0.98 Trace 238y+2327h geries -
9 Jul 3.01 0.83 Trace 238u+2327h series <0.25
23 Dec | 2.14 0.79 Trace 238y+232Th series <0.25
BH10 11 Mar | 0.45 0.22 Trace 238y+232Th geries -
9 Jul 0.80 0.38 Trace #38u4+232Th series 1.10
23 Dec | 0.43 0.33 Trace 238y+232T1h series 1.21
0sl 11 Mar l1.82 0.73 Trace 238y+2320h geries -
9 Jul 0.11 0.27 n.d. <0.25
0s2 11 Mar | 1.52 1.20 Trace 2380+2329h geries -
9 Jul 1.02 1.16 n.d. 2.65
23 Dec 1.08 1.09 Trace 238u+2327Th series 3.12
083 11 Mar | 0.82 2.65 Trace 2380u+2320h geries -
9 Jgul |[1.13 2.19 Trace 238p+2327h geries 30.74
23 Dec | 1.26 2.67 Trace 238yu4+2327h series 34.59
BHA 11 Mar 0.16 0.16 n.d. -
9 Jul 0.06 0.15 Trace 238y+2320h geries <0.25
23 Dec 0.12 0.19 n.d. <0.25
BHB 11 Mar 0.16 0.16 n.d. -
9 Jul 0.09 0.11 n.d. <0.,25
23 Dec 0.11 0.16 n.d. <0.25
BHC 11 Mar 0.03 0.14 n.d. -
2 Jul 0.02 0.12 n.d. <0.25
23 Dec 0.05 0.15 n.d. <0.25
BHD 11 Mar | 0.16 0.15 Trace 238y+232Th series -
9 Jul |o0.19 0.15 Trace 238y+2327h geries <0,25
23 Dec 0.22 0.15 n.d. <0.25
BHE 11 Mar ‘| 0.05 0.14 Trace 238y+2327h series -—
9 Jul 0.05 0.13 n.d. <Q.25
23 Dec 0.10 0,19 n.d. <0.25
* includes “9% contribution
n.d. = not detected

)

not measured
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TABLE 14

RADIOACTIVITY IN SAMPLES TAKEN FROM CREEKS NORTH OF

LITTLE FOREST BURIAL GROUND, 1982

Sand:
Radicactivity (Bgq g ! dry weight) K
Station Date -1
Gross Gross Beta a Emitters (ug g 4
Alpha (less *0x) ammaLmitter
Barden Creek 22.12 1.1 0.05 n.d. 300
above junction
with Mill Creek
Mill Creek 22.12 0.7 0.08 238y4.2321h series 500
above junction = trace
with Barden
Creek
Water:
Radioactivity (Bq L™1) 3
Station Date Gross Gross Beta (B HL_l)
. g m
Alpha (Incl. qu) Gamma Emitters
Barden Creek 22.12 0.1 0.1 n.d. <0.25
above junction
with Mill Creek
Mill Creek 22.12 0.3 0.3 n.d. <0,25

above junction
with Barden
Creek
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APPENDIX A
PREVIOUS ENVIRONMENTAL SURVEY REPORTS
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AAEC/E271.
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Lucas Heights. Results for 1972. AAEC/E301.

Davy, D.R., Dudaitis, A. [1974] - Envirommental Survey at the AAEC Research
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Giles, M.S., Dudaitis, A. [1980] - Envirommental Survey at the AAEC Research
Establishment, Lucas Heights. Results for 1979. AAEC/E508.

Giles, M.S., Dudaitis, A. [1982] - Environmental Survey at the AAEC Research
Establishment, Lucas Heights. Results for 1980. AAEC/E542.
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APPENDIX Bl

AIRBORNE RADIOACTIVITY RELEASES, 1982

Fission
Gross o 1311 3H Hlay Other B/¥ product
(kBq) (MBg) {GBg) (TBg) (MBq) Noble Gases
(TBqg)
Quarter No. 1
Bld. 2 <10 2.8x103 - - <10 18
15 <10 <10 7.3x102 21 71 -
19 <10 <10 - - <10 -
23a <10 2.6x103 - - <10 -
23B <10 <10 - - <10 -
41 <10 <10 - - <10 -
57 - - 12 - - -
Quarter No. 2
Bld. 2 <10 1.4x103 - - <10 18
15 <10 <10 9,1x102 20 38 -
19 <10 37 - - <10 -
23a <10 4.2x103 - - <10 -
23B <10 <10 - - <10 -
41 <10 <10 - - <10 -
57 - - - - - -
¢uarter No., 3
Bild. 2 <10 1.6x103 - - 64 38
15 <10 <10 9.1x102 20 26 -
19 <10 <10 - - <10 -
233 <10 2.4x103 - - <10 -
23B <10 <10 - - <10 -
41 <10 <10 - - <10 -
57 - - 2.9 - - -
Quarter No. 4
Bld. 2 <36 6.2x103 - - 6.2x103 21
15 <16 <3 6.6x102 22 1.8x102 -
19 <14 <2 - - 3 -
232 <9 5.1x103 - - 9 -
23B <8 <2 - - <0.1 -
41 <8 <5 - - <0.1 -
57 - - 18 - - -




AIRBORNE RADIQACTIVITY
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APPENDIX B2

DISCHARGES FRCM INDIVIDUAL DISCHARGE POINTS

EXPRESSED AS FRACTIONS

OF AUTHORISED QUARTERLY POINT DISCHARGE FOR 1982

Gross o 1317 3y “1pr | Other B/Y Fission Product
Noble Gases
Quarter No.l
_5 2 6
Bld.2 <1.5x10 4 4.2x10 4 - 3 - | <6.3x10 3 0.11
15 <3.0x10 5 | <6.3x10 4 | 5.6x10 0.78 1.1x10 g -
19 <3.0x10 4 | <3.0x10 - - ] <1.5%10 4 -
23a <6.3x10 3 0.16 4 - - ] <3.0x10 4 -
23B <1.5x%10 5 | <6.3x10 4 - - | <6.3x10 5 -
41 <3.6x10 <6.3x10 - 2 - | <1.5%10" -
57 - - 8x10 - - -
Quarter No.2
_5 _2 _6
B1d.2 <1.5x10 4 2.1x10 4 - 3 - | <6.3x10 4 0.11
15 <3.0x10 5 | <6.3x10 3| 7.0x10 0.74 | 5.8x10 g -
19 <3.0x10_y 1.1x10 - - | <1.5x10_y -
23a <6.3x10_3 0.26 4 - - | <3.0x10 4 -
23B <1.5%10_5 | <6.3x10_y | - - | <6.3x10 5 -
41 <3.0x10 <6.3x10 - - | <1.5x10" -
Quarter No.3
_5 _2 _5
B1d.2 <1.5x10_y 2.4x10 4 - 3 - 4.0x10 4 0.23
15 <3.0x10_5 | <6.3x10 4 | 7.0x10 | 0.74| 3.9x10 5 -
19 <3.0x10_y | <3.0x10 - - | <1.5x10 4 -
23a <6.3x10 3 Q.15 4 - - <3.0x10_y -
23B <1.5x10 5 | <6.3x10 4 | - - | <6.3x10 5 -
41 <3.0x10 <6.3x10 - 9 - | <1.5x10” -
57 - - 1x10 - - -
Quarter No.4
_5 _2 _3
B1d.2 <5.5x10 4 9.4x10 4 - 3 - 3.9x10 3 0.12
15 <4.8x10 5 | <1.9x10 5| 5.1x10° | 0.81| 2.7x10 g -
19 <4.2x10 4 | <6.1x10° - - | 4.5x107y -
23A <5.6x10_3 0.32 4 - - 2.7x10 ¢ -
23B <1.2x10 5 | <1.3x10 4 - - | <6.3x10 7 -
41 <2.4x10° | <3.1x10" - - | <l.5x10” -
57 ~ - 12x10 - - -
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APPENDIX C

RADIOACTIVITY DISCHARGED TO THE MWSDB SEWER

DURING 1982

Radioisotopes Measured (MBq)  Percentage of
" Authorised Limit**
o 3y + B
u I

Quarter No. 1 15.7 3.86x10° 109 12
Quarter No. 2 18.5 1.04x10° 215 18
Quarter No. 3 17.6 1.06x10° 281 18
Quarter No. 4 26.7 2.02x10° 389 21

k%

a mixture of unidentified p-emitting nuclides taken as
being all 226Ra (i.e. the worst possible case) in
calculating percentage of authorised limit.

a mixture of unidentified B-emitting nuclides taken as
being all 2%Sr (i.e. the worst possible case) when
calculating the percentage of authorised limit.

In the case of sewer discharge, the authorised limit is
outlined in the regulations to the NSW Radiocactive
Substances Act published in Government Gazette No. 136,
19 September 1980. : :

o i

- vy 1 R . [ . [
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APPENDIX D

LIST OF ISOTOPE SYMBOLS USED IN TABLES QF SURVEY RESULTS

Symbol Name
Hlpy argon-41
7 .
Be beryllium-7
60Co ccbhalt-60
137Cs caesium-137
3H tritium
1317 iodine-131
K potassium (stable)
+0x potassium-40
226ga radium=-226
103Ru ruthenium-103
106Ru ruthenium-106
90 .

Sr strontium~20
2820y thorium-232
238U uranium-238

65

Zn zinc-65




