
























































EFFECTIVENESS OF REHABILITATION 

After the soil surfaces had been cleaned and stabilized and following a few years of natural 
weathering, the rehabilitation.effect was noticeable in the reduced Pu concentrations in air. In 
April-May 2000, the air flowing over the former deposition plumes at Taranaki picked up Pu 
concentrations near 0.I11Bq/m3, and at TM-I00 and Wewak, the Pu concentrations in air were 
on the order of 0.01 These compare to a value of 0.006 !1Bq/m3 at Maralinga Village 
during the same period. See Table 7. (There are very few locations in the world monitoring 
airborne Pu, but we obtained a value of 0.0004 IlBq/m) for a station in Melbourne, and a 
value of,O.002 l1Bq/m) for a representative northern hemisphere site in California.) 

Rehabilitation has reduced Pu concentrations in air, C, by more than a factor of 100 at 
Taranaki by comparison to values in Table 4. Measurements by ARPANSA in the vicinity of 
the air samplers in April-May 2000 showed deposition of 241Am, D, approximately 0.3 
kBq!m2 and with the aid of a PulAm ratio of 10 from Table 2, and Eq 1, we calculated an 
approximate resuspension factor Sf of 3 xlO-1l 

m-I. This shows that the resuspension factor 
has returned to the undisturbed state below that shown in Table 6 for Taranaki during cleanup. 

TABLE 7. PU CONCENTRATIONS IN AIR AFTER MARALINGA REHABILITATION 

Sampled air Observed 
Volume Pu Dates 

Site (rn)) (l1Bq/m3
) In 2000 

Taranaki FNE, Northeast 102000 0.050 April 27-29 
Taranaki FN, North 149000 0.122 May 2-5 

Taranaki FNW, Northwest 123000 0.126 Apri130-May 2 
TM-I00, NOltheast 110000 0.012 May 5-7 

Wewak 101000 0.011 May 7-9 

CONTROLS 
Maralinga Village 112000 0.006 April 27-May 8 

California Rural Site* 0.002 Annual Median 
ARPANSA, Melboume** 316000 0.0004 March 31-May 15 

* Annual Site Environmental Report, Lawrence Livermore National Laboratory. 
**Unceltainty of Maralinga samples is less than 2% and uncertainty of Melboume samples is 
60% by the method of accelerator mass spectroscopy. 

CONCLUSIONS 
There are indications that in the long run the concentrations of Pu in the air will become 
equivalent to world-wide background; values near 0.1 IlBq/m3 were already evident at 
Taranaki in 2000. The resuspension factors in 1996-1997 and 2000 were low and within an 
order of magnitude, or below, the typical values found worldwide, 10-10 m-l. Surface sealing 
by rain, and revegetation has continued to stabilize the soil. 

We have observed the impOltant variables and the unceltainty: size of the suspended aerosols, 
Pu concentrations in air, TSP concentrations in air, Pu activity on aerosols, resuspension 
factors, and wind effects. We have calculated potential resuspension rates. There apparently 
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is nothing out of the ordinalY with respect to these values in contributing to potential human 
exposure. Our measurements for the most palt agree with those made by ARP ANSA, and 
show that the dose assessment considerations were velY conservative and protective of the 
public from a radiological perspective. Assumptions made about enhancements and dusty 
environments for dose assessment purposes are likely to be bounding case assumptions and 
even more extra protective of the Aboriginal people. 
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APPENDIX 1. 
Maralinga Map and Cleanup Lot Maps. Taken Crom MaraLi.llga Rehabilitation Technical 
Advisory Committee, Rehabilitation oj Pormer Nuclear Test s.ites al Emu and MaraJi/lga 
(A'l,I~tralia) 2003, COIl11TIouwealtl, of Australia, Department of Education, Science. and 
Train.lllg,403pp. 
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APPENDIX 2. 
Investigations by Belioldo, 1999, using data collected with the isokinetic particle counting 
system included an attempt to fit the complex, observed size distributions by the sum of three, 
log normal distributions. The width of each distribution by GSD, the % area enclosed by the 
curve, and the mass median aerodynamic diameters (JvfMAD) of the distributions were 
calculated. These can be compared by wind speed during the same period in Table A. The 
data were collected during March 1997 in the Taranaki North plume, Lot 18 (undisturbed, 
recontaminated plot) and Lot 19 (cleaned plot). 

It is difficult to draw major conclusions about the results except that it is clear that from time 
to time small contributions are made by minor modes of larger size particles, and these 
contributions tend to increase when the winds increase beyond 4 m/s. It is sufficient to 
recognize that the particle size distribution is dynamic, and it is probably the average size 
distribution that is more important for purposes of human dose assessment. The cascade 
impactor thus serves a useful purpose in collecting median aerodynamic diameter information 
of both the Pu aerosols and suspended mass averaged over time. 

TABLE A. FITTED LOG NORMAL CURVES TO OBSERVED PARTICLE SIZE 
DISTRIBUTIONS, AFTER BERTOLDO, 1999 

Wind SITE #1 #2 #3 
Speed & #1 % #1 #2 % #2 #3 % #3 
(m/s) TRIAL GSD area MMAD GSD area MMAD GSD area MMAD 

1.73 18/4 1.57 63 5.9 1.13 24 3.8 1.13 13 6.0 
2.78 18/5 1.62 75 7.0 1.10 12 3.8 1.13 13 6.0 
3.52 18/6 1.55 77 6.2 1.10 11 3.8 1.14 12 5.9 
3.52 18/7 1.60 63 6.6 1.14 17 3.9 1.16 20 6.0 
4 .39 18/8 1.60 47 7 .1 1.15 40 4.9 1.10 13 6.8 
4.35 18/9 1.50 63 6.9 1.10 22 4.7 1.13 15 6.5 

2 .79 19/1 1.55 69 6.6 1.12 18 4.2 1.14 13 6.0 
3.15 19/2 1.57 74 6.7 1.10 18 4.1 1.12 8 5.9 
4.95 19/3 1.57 65 6.8 1.13 20 4.0 1.14 15 6.0 
6.27 19/4 1.62 40 7 .2 1.23 33 4.8 1.15 27 6.2 
5.77 19/5 1.46 40 5.9 1.30 57 6.5 1.02 3 8.9 
7.36 19/6 1.56 36 7.9 1.47 59 8.9 1.02 5 8.9 
6.82 19/7 1.55 88 10.3 1.03 3 7.1 1.03 9 8.8 
3.88 19/8 1.52 55 6.4 1.15 33 4.6 1.11 12 6.5 
3.32 19/9 1.52 60 6.4 1.13 27 4.5 1.13 13 6.8 
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