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STUDIES ON PLUTONIUM AND AMERICIUM IN COASTAL ENVIRONMENT OF
BOMBAY HARBOUR BAY
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Low level treated radioactive effluents generated at the Bhabha Atomic Research Centre are
discharged at CIRUS situated on Trombay shore. The discharges are made at 825m away from the
shore where 1.8m depth of water is available even at neap tide.

Bombay Harbour Bay (Latitude 18° 51' to 19° 10' N Longitude 72° 48' to 73° 00' E) is a
land locked mass of water which opens into the Arabian sea. The bay narrows down to the Thane
creek in the north and receives water from Ulhas river and Pen river on the land locked portion and
Amba river at the south where bay joins the Arabian sea. Fish and salt are the main significant
commodities produced from the bay.

Studies on the distribution and accumulation of 239+240pu and M1Am in different matrices of
the bay environment are necessary to assess the impact of released radioactive effluents on the
environment. Regular monitoring of the aquatic environment of bay is carried out by analysis of
samples like sea water, sediment (shore and bottom), marine organisms and salt. The paper presents
the study for the period of two decades and arrived on Kd's in sedments , Bp values in organisms,
temporal and spatial variation of these radionuclides in the bay and internal dose calculation to the
member of public and critical group of population.

The methods used for processing the samples and the sequential method adopted for estimating
plutonium and americium are reported elsewhere [1,2]. Analytical quality is checked by participating
in inter-laboratory intercomparison exercise in collaboration with IAEA [2,3,4].

Concentration of 239+240pu and M1Am for sea water, coastal and bottom sediments, pelagic and
benthic organisms and solar salt are indicated as a range of concentrations for the period 1977-1995.
Sea waters (239+240 pU: 0.03 -2.6 mBq.l'1, ^Am: <0.006- 0.9 mBq.l'1) , coastal and bottom sediments
(239+24OPu: 0.028-8.38 Bq kg"1,241 Am: <0.01-3.1 Bq kg"1) showed slightly elevated concentration of the
radionuclides around the discharge area (0-3km). Values across the other shore at 6 km and at the
mouth of the Bay at 20 km from discharged area are at fallout levels® (Sea water: 239+240 Pu:0.01-
0.033 mBq r1, ^Am: <0.006 mBq Yl and Sediments: 239+240Pu:0.038 -0.098 Bq kg"1, 24IAm:<0.01 Bq
kg1 )•

Temporal variation in the concentration of 239+24Opu j n s e a w ater and the sediments of the bay
for the years between 1988 to 1994 is negligible. There is a very small but steady increase in ^

241y
concentration in sea water with time. Temporal variation of the concentration of 241Am in sediments
is negligible. Studies on seasonal variation in sediments between pre and post- monsoon for 239+240pu

concentration did not show any perceptible change due to monsoon. The spatial variation along the
Trombay shore of the Bay indicates a decrease of plutonium and americium concentration on either
side (i.e., north and south) at 3 to 11km of the discharge area by a factor of 2 to 10. However, there is
a net northerly transport of 239+240pu and 24IAm from the discharge area through sea water and
sediments.

23M4OPu and ^ A m values in salts (239+240 Pu:< 0.08 to 6.2 mBq Kg"1 dry, wlAm: <0.08-0.48
MBq kg"1 dry). These values in literature are scanty and hence assume significance. However, there is
no preferential accumulation of these radionuclides in salt.
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The values in pelagic fish 239+240 Pu:0.21-33.03 MBq kg"1 wet, M1Am: <0.6 - 16.83 MBq kg"1

wet) and for benthic crustaceans (239+240 Pu:0.01-2.59-640 MBq kg"1 wet, 241Am: 0.83-65 MBq kg l

wet).

Distribution Coefficient, Kd, values for the sediments for 239+240pu a nd ^ A m obtained are
1.O6X1O5 and l.OxlO6 respectively [3,4]. These are comparable with IAEA's values [6]
Bioaccumulation Factor, Bp, values for the pelagic fish and benthic crustaceans obtained are 140
and 670 respectively for 2*+240Pu and 180 and 1050 respectively for M1Am [3, 4]. The Bp values
for benthics are higher by a factor of 2 to 5 compared to the values for IAEA [6].

Applying the latest dose conversion factors for plutonium and amerisium given by ICRP [7],
the total internal dose to the critical population of fishermen and to a member of the public due to
239+24opu a n d 241 A m th r0Ugh ingestion of fish and salt works out to 0.57u.Sv y"1 and 0.155 |0.Sv y"1

respectively, compared to the prescribed limit of 1000 p.Sv y"1 [8]. Thus, the values are lower by a
factor of 1750 for critical population and by 6450 for a member of the public.
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