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From the Director .....

diaphragm-type sall-
sharting shock

Dear colleagues, amival sensor

It is @ matter of great honour for me to
share my feelings and thoughts with each
one of you through the BARC News-
lecter for dhe first tme after [ assumed | %
charge as the Director of the most
prestigious research centre in the countyy. | g
At the outser, | wonld like to take this
apportunity to convey my sincere thanks
and gratitude for the Jngb{y mmumgmg_
and  reassuring  cong i
received from all of you in MRC::J wff.rts
[from the various eminent personalities and |
instituies outside BARC. Expectations of the people of our country from this B
great institute of ours have abo been carefully noted through these |
congrasulatory messages.  Let me alio take this opportunity to place on record | 8,
iy pmﬁmd gratitude to our Chairman and all other eminent peer
Jor their appreciation, trust and confidence reposed on me to take
over the responsibilities of steering the activities of this multi-disciplinary
instirution. I am also thankful to all my colleagues who have roiled with me
over the years with total commitment and dedication for successful complesion | 10
of various vasks, which have finally earned me this place of honowur,




From the Editor...

| With Dr Anil Kakodkar moving over to take
the responsibilities af Chairman, Atomic
Energy  Commission, from Dr R
Chidanib . Mr B Bh harjee fook
over as  Director of Bhabha Atomic
Research  Centre,  ome  of the  maost
prestigious R&D cenires in the world in the
Sfield of Nuclear Science & Technology.
Hailing from the 9" batch of BARC Training
School, Mr Bhattacharjee has been the key
person for successfully setting up  the
country'’s  only  uranium  mill,  Uraniun
Carp of India, Jaduguda, which
supplies the entire uranium needed for the
{nddian nuclear power pragramme.

A 'Padma Shei’ awardee, My Bhattacharjee
was earlier Director, Chemical Engineering
& Technology Group, and Project Director,
Rarve Marerials Project. He and his team
successfully developed the highly complex
High Speed Rotor (HSRI  technology
reguired for producing "strategic materials”
Jfor the nuclear energy programme, using
indigenously  developed  instruments,
components  and  equipment  that
hitherto not - available in the  country,
Design, i il and ful
camntissioning of HSR technology in me
country has not only enabled Indic o
produce some of the materials of strategic
importance bur also pur India amongst the
select band of countries in the world which
have been able to develop the technology so
Sar.

Not vesting on his lawrels, Mr Bharracharjee

were

BARC is recognised nation-wide as a cradle of science
and technology - an ideal place in the country to give
visigns which are subsequently realised in mision mode
thraugh appropriate care and nurture of innovative ideas
and creative d.m'gm To ensure thriving of originality
and creativity in the entire spectrum of our RED f_ﬁ?rb.
maintenance of praper ambience in all our

covering basic science, applied science and engineering
science should obviously deserve the attention of my
senior colleagues.

Traditionally, we believe in the develapment of nuclear
science and technology that addresses to the problems of
the nation as a whole; we alio believe in high peak
science and technology with a narrow base, provided
such science and rcr.ﬁrwfag)r -’Ms the potential to earn
glary to the § i ele, if mot world-wide,

Accordingly, even at the cost of repetition, [ would like to
reiterate that our major concern is to improve the quality
of life of our one billion plus people by systematic
induction of nuclear science and technology which would
not only allow ws to achieve a sustainable growth of
electricity generation in India but abo contribute in @
major way in the areas of bealth care, agriculture, food
preservation, tracer hydrology, industry and research
through radipisotopes and radiation technology.  This
alio includes the task of supplying drinking water

through muclear desalination in water scarce aveas in the

CERRETY,

Pursuant to the mandate of the Department, BARC
stands committed, on one hand, to extending full RED
support to all industrial units of DAF nor only for their
prrﬁ:rmanu at bigh peaks but alo for their growth.

has been
each one of which i again the ﬁnf af ity
kind in the country — a desalination praject
coupled to nuclear power plant, and a
Special Materials Project

Needless to add, Mr Bhattacharjee is a

two imy Hecty

worthy  successor  fo an illusirious
predecessor, Dr Anil Kakodkar.
£

|

ly, on the ather hand, it would be our
prime responsibility to look abead for what is further
needed 1o be done in the field of nuclear seience and
technolagy to usher in its benefits to our common people.
The success in the second part, namely, “what is to be
done further” needs full exploization of our inberent
strength, “togetherness  coupled
internarional level of  expertise in  science and
technology ", both in the planning and execution of our
RerD activities,

namely, with

Since we cannot afford to lose sight of |

'v



the fact that our resources are rather limited, we may, at times, have no option but to prioritise while we

pursue our development effores,

Our immediate priority is, of cowrse, successful completion of the remaining tasks of the basic, applied
and technological developments, including  completion of the remaining portion of enhancing the
infrastructure in this last year of the 9" Plan,

The results of our RED effores during the next five years or so, would be crucial for the development of
nuclear science and technology in India, We have to fulfill our ¢ ] towards ushering in the
second stage of our nuclear power genevation through Fast Breeder Reactors for which we need to
accelerate our efforss for ¢ ing the variowus technologies invelved at both the front end as well as the
back end of the fuel cycle from lab scale to production scale. Similarly, there is also need to accelerate
our programmes for utilisation of radioisotopes and radsati hnology based on both nuclear reactors
and accelerators,  This includes creation of @ new multi-purpose research reactor along with asociated
isotape provesing facility.  Our efforts to extend the benefits of nuclear science and technology to the
comman people in its non-power applications deserves move attention 10 our programmes on nuclear
desalination as well as technology transfer as spin offi of the science and technology thas have been
established an a sound footing for our in-house needs,

One of the major tasks during the 10" Plan period would be to give a concrete shape to our programmes

[or genevation of electricity from our wast thorium sources, using the AHWR route — a unigue reactor
concept essentially based on our existing PHWR system but incorporating a host of passive safety features
along with & ive design simplifications for cost reduction. All the technologies needed at the front
end as well as back end of these programmes would have to be completed along with visible progress in
the construction activities for the AHWR itself

Looking further ar a slightly longer time frame, the 10" Plan also should initiate development work for
some of the important areas that would be needed to establish Accelerator Driven Sub-critical Systems
(ADSS) in the country which would also allow ws to generate electricity, in addition ro its potentials for
transmuting long lived minor actinides to shore lifé vadio-nuclides and generation of fissile maserial,
etc., through thorium U-233 route in ADSS route running in parallel to our programme af generation
of electricity through Th-U-233 in third stage of FBR.

Finally, the single most important programme that needs to be assigned highest priovity on continued
basis is our human resource development programme,  Fxtending the benefits of nuclear science and
technology through induction of FBR, AHWR {or ADSS at a later stage) calls for newer ideas and
innovative designs, We need 1o ensure sustained inputs of high quality young talents through our
Training Schoel programme with progressively move and more inputs through stronger linkages (either
through bilateral or through BRINS programmes) with the academia and research institutions.

In summary, the task ahead of us is enormaus but 50 is our strengeh that can make us achicve our targets
through dedication and hard work, May be, what we need is a bit move of national pride in BARC
and concern for the nation.

B. Bharttacharjee
Director



TOXIC AND TRACE METALS IN THANE CREEK

5. Sadasivan and RM. Tripathi
Environmental Assessment Division

Trace Metals in the Environment

Trace metals are inlrinsic, natural constituenis of our
emvironment. Apart from the natural sources, several
anthropogenic ones  also contibule 1o melal

i in the i Some of the
anthropogenic  sources of the metals in the
envionment  are; mining, smelting, production and
use of the compounds and fal ining the
metals, burning of fossil fuels, waste dumping and
leaching of waste dumps, urban run-off, sewage
effiuents and agricuttural un-off, Toxic metals o a
farge extent are dispersed in the environment through
industrial efiluents, organic wastes, refuse buming,
transport and power generation, They can be carried
fo places many miles away from the source depending
upan whether they are In the gasequs form or as
particulates. Another means of dispersal, especially in
the hydrosphere is the transport of the effuent from
catchment areas which have been contaminated by
wastes from various industries.

The study of toxic and trace metals in the environment

indicators for itosi and for detecting
sources of polltion in the aquatic system. The
analysis of sediment cores may provide a historical
record of the heavy metal burdens. Determination of
elemental concentrations in the aqualic organisms

provide (nf ion about bio lation and bio-
gnification p Many org includi

plankton and fish, indeed, act as bio-monitors.

G d to the sed marine isms ofien

exhibit greater ability to accumulate m;tals from the
water column and are hence more useful for
identifying the sources of contamination (5).

Extensive studies were camied out in our laboratary,
aver the years, on the metal pollution In Thane creek
which acts as a major sink for varous municipal
wasles and industrial discharges from the adj

areas, The industrial wastes not only pollute the creak
waters but also pose a threal o the aquatic biota.
Three locations in the creek were selected on the
basis of effluent discharges and samples of water,

diment and biota collected and analysed. Salient
results of these investigations are presented and
i in this paper.

I5 mare | in to other p
due to their non bio-deg nature,
properties and long biokogical half fves. It is difficult to
remove them completely from the environment once
they enter into it. With the increased use of a wide
varigty of metals in industries and In our daily life,
there is now a greater awareness of toxic metal
pollution of the enviconment. Many of these metals
lend to remain in the ecosystem and avenfually move
from one compariment to the ofher within the food
chain.

There is considerable concem about the human healih
aspects of metal cycling in polluted coastal and inland
waters that are in proximity to large population
centres. In hydrosphere, trace metal concentrations
are typically orders of magnitude greater in the
sedimants as compared to those in overlying waters,
The capacity of the sediment fo concentrate trace
levels of most of the metals make them useful

Thane Creek : A Profile

Thane Creek (TC), which is adjacent to Mumbai
harbour bay, fies befween (afitude (13.5%N-19%N) and
longitude (T2.59E-T3%E), It is a tiangular mass of
brackish water which widens oul and opens fo the
Arabian Sea in the South. The cresk is namow at the
Northem end, where it is fed partially by river Ulhas.
Along the east and west sides of the creek, many
industrial units have come up. Thane creek is the
ultimate recipient of all the lgquid discharges from
these industries. The discharges info the creek on its
Western side are  dominated by Mumbal city
sewerage and effluents from the industrial complexes,
including the textie mills of South and Central
Mumbai, the petrochemical, fertilizer and thermal
plants at Chembur and the pharmaceutical and
chemical complexes at Vikhroli, Brandup and Mulund.



The Trans-Thane Creek Industrial Area was
daveloped as a chemical zone by the Maharashira
Industrial Development Corporation. The area houses
a number of major, medium and small scale industrial
units largely involved in the manufacture, storage and
use of chemicals, p i I i
and fine chemical products, pesticide formulation, etc.
Of the 1800 odd industries registered in the area,
ngarly 50 could be termed as major and the rest
classified as small and medium scale. The effluent
discharges both treated and unireated are lat inio the
creek.

Results and Discussions

Concentrations of metals in creek water :
Concentrations of toxic and trace metals lke As, Ca,

Cd, Cu. Fe, Hg, Li, Mg, Mn, Pband Znin creek water
from the three locations showed a large variation.
The toxic metals like Cd, As, Hg, etc., were found to
be in ppb (ng/ml) levels while the metals fike Ca, Mg,
Fe, efc., were present in ppm (pg/m) range reflecting
{heir anigins, In general, the concentrations  of metals
found in this study were 3-8 times higher than
ambient values measured in unpolluted Indian coastal
waters(Cu: 1-25 ugh, Fe :2-16 ugh, Mn: 1-8 gl (3]
The distribution of Ca, Cd, Cu, Fe, Mg, Mn and Zn in
the water samples from Airoli, Vashi and Trombay
sites is shown in Fig. 1. ILis evident from the figure
that the levets of thesa metals increase from narth to
south from Airgli to Trombay. This is due to increased
industrial effluent discharges as one moves south from
Airoli.

Concentration

Metal
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Fig.1a Concenirabons of trace malals in sea watsr in Thane Cresk
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Fig. b Concenirafions of frace mefais it sea waler i Thane Creek



Concentrations of metals in sediments : Matals
are not necessarly fied by the sediments
permanently, but may be recycled via biological and

being a critical velacity of 2 water current below which
a particle will settie, and above which the particles are
transported. At the reduced flow rates and low

chemical agents bath within the i ¥
compartment as well as in the water column.
Behaviour of frace metals in the coastal marine
sediments is largely related fo their capacity for
complexation with organic matfer in fruly dissolved,
colloidal, macro particulate phases.

The distribution of metals Ca, Co, Cr, Cu, Fe, Mg, Ni
and Pb in sediments at Airoli, Vashi and Trombay
sites is shown In Fig. 2. It is seen from the figure that
in general these concentralions decrease as one
moves south from Aol to  Trombay, The
conceniration of toxic metals such as Cd, As and Hg
in thase sediments were similar at the three locations
and were in the range of 0.1-0.3, 2-2.3 and 0.8-14
Mg, respectively

Concentrations of metals in suspended solids :
Sedimenls get into the hydrosphers from the
atmosphera, rivers and streams, glacial activity and
ground water. Within the ocean, and fo a lesser extent
in lakes, the sediments move with the water, there

part sefle down and
get incorp into the sedi The chemical
composition of the sediments reflect thel of the
overlying water column,

The suspended solids concentrations in Thane creek
water were also measured at the selected locations
The levels were 13.6, 19.8 and 30.7 mg/, respectively.
In general, the levels of metals in suspended sclids
were found to be higher at Trombay site than those at
Airoli and Vashi which can be attributed to increasing
contributions from industrial efluents as one moves
from Airoli to Trombay.

Concentrations of metals in biota : The aquatic
environment is exiremely variable and there are many
factors which modify the effect of an element on the
biota, The aquatic system near the indusirialized areas
contain large amount of heavy metals, which have
marked ecological significance due to their toxicity,
persistence and bio i
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Fig. 3b Levels of foxic medals in crab sampies in Thane Creek

Persisience of trace metals in the environment may
have possibilities for envi i ion inta

Ca and Mg are higher by a few orders of magnitude in

more toxic compounds. Any foxic compound
accumulates in the biological system only when its
rate of uptake exceeds the rate of elimination. The
toie compounds enter into the body of the organism
from the surounding medium and is accumulated in
cerfain  fissues by the phenomenon of bio-
accumulation. Concentrations of trace metals in
biota samples from different locations in Thane creek
were estimated. The levels of toxic metals in fish and
crab samples are given In Flg. 3a and Fig. 3b,
respectively. It 1s seen that the levels of major metals

to toxic metals such as As, Cd, Cr, Pb and
Hg. The levels of toxic metals in crab samples are
much higher than those in fish samples.

It is knawn that cationic elements in genaral follow co-
precipitation with MnO; colloids, and anionic elements
follow co-precipitation with Fe(OH): collold. A
correlation between Ca with Fa(OH); and Ni with Mn
in Mn nodules from deep sea has been established
[2]. In Thane cresk sediments, Co o Fe ratio varied in
the narrow range of (3.8-4.4)x10% where as in fishes
the wvaration was over a much higher range



{180-3200}x104. This shows that some fish species
can ially e Coas d to Fe.
In our earfier study [4], it was found that upto 95% of
tota! mercury in fishes was associated with organic
component (methyl mercury). The higher
concenirations of heavy metals in Thane creek area
due to liquid effuent discharges from industrial units
situated on the shores show a possible organic
assaciation and fhere s, therefore, a need fo
determine the organic fractions of all these metals in
Thane creek waters and marine organisms.

Transfer factor of metals : The 'Transfer Facior is
the ratio of the level of the trace element in the
concentrating matrix {e.g. fish) fo the concentration in
the ambient mairix (.. sea water) under equilibrium
conditions. The transfer factor is a general term and
there are many specific terms used to deseribe the
fransfer between two typical mairices. Concentration
by physical, | and biol | p [
represented by a number  generally known as
‘Concentration factor. This concentration factor is
also a general term whereas other specific terms as
bio-accumulation factor (B} and distribution co-
efficient (K; ) for biota and sediments are used.

Distribution coefficient (Ky) : Coastal marine sediments
are a major repository as well as potential source of
frace metals. Sediments are sinks for many inorganic
and organic pollutants transported through the water
column from various sources. Due fo their particle
reactivity, trace metals tend fo accumulate in
sediments [1], and, as a result, may persist in the
environment long after thelr primary source has been
ramoved. Distribut is exp d as the
rafio of the concentration of an element i the
sediment in (g/ kg) dry weight to the concentration of
the element in sea water In (g/L) under aquilibrium
diti The distributi fici of different
metals at different locations in our study ares were
calculated. A wide range in K4 values were observed
for different metals. The K4 values (L/Kg) for major
metals lke Mg, Ca varied between 16 and 128.
Maximum K4 value of 5.5 x 10° was observed for Fe at
Airgli site, The Ky values for highly toxic metals like As,
Hg, Cd and Li varied between 237 and 852, while the
maximum Ky values for the metals of  industr

Distribution Coafficient

locations wera 2180, 4500, 8409 and 8000,
respectively, The distribution coefficients of industrially
important metals are given in Fig. 4. The variation in
Ky values of different metals can be attributed ta the
solubliity of the metal in water (less soluble is the
metal, higher wil be the K value) as well as
contribution of industrial source 2l a specific site.

Fig. 4 Distribution cosfficiant of industrially important elements
in sediment af Thane Crosk
The mean distribution coefficients (Ks) for sedi
in our study area were in the increasing order of 535,
1482, 4015, 5670, 5833, 3.6 x 10% for Cd, Cu, Mn, Pb,
Znand Fe, i The bio lation faciors
observed for marine organisms in the creek for Pb,
Cu, Cd, Fe, Mn and Zn were 67, 387, 557, 1260,
2187 and 4172, respectively. It is clear that Pb is
relatively more enriched in sediments compared to
that in fishes,

Bio accumulafion factor (Bp) : Metal concentrafion in
the sediments does not represent the metal hio-
avallability. Metals are accumulated in certain organs
of varous biola. However, not =l organisms
accumulate metals and not all metal accumulating
organisms can serve as bio-monitors because some
organisms are capable of maintaining a fixed
body regulated frace metal levels imespective of the
sediments. High metal concentrations pose danger o

importance like Cu, Mn, Pb and Zn observed at these

the y to those living on the
sediments and which enter the food chain. By s



Bio-accumulation factor
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Fig. & Bio-gccumulation fectors of slements i fish and crab a Airol
Table- 1
C Matrix_for Metals in § led Solids in Trombay Sea Water
Ca Mg Fo Co Zn Mn_ [Cu cr |fb Cd
Ca 10 | |
Mg 084 [ 1.00
Fe 0.89 0.85 1.00
Co  |002 (003 [-023 [100
| Zn 071 [063 [089 [-085 [1.00
Win 058 [058 (077 [-048 |03 [100
Cu 035 [035 [043 [083 [-058 [-023 [1.00
Cr 031 [038 |02 [019 [0 |05 [083 [1.00
Pb 014 Jod5 [021 [033 [-041 [037 (074 060 [100
cd 036 |02 024 [020 [023 [Om4 [007 |28 (002 [100

expressed as the ratio of concentration of a metal in
the organism in (g/kg) wet weight to the concantration
of the same in sea water in (gL} under equilibium
conditions.

The big-accumulation factors for Ca, Cd, Cu, Fe, Mg,
Mn, Pb, Zn, As and Hg for fish and crab were
calculated for the three sites and are plotted in Fig.5.

The large variation seen in accumulation factors can
be alfibuted 1o lype of biota, age of biota, local
industrial sources and chemical nature of the metal
In general, higher bio-accumulation factors were
observed for crab samples for all sites s compared 1o
fish

Correlation between Metals

Elements which are sirongly correlated at a receptor
slte Indicale a kefihood of similar onginating sources,
size fraction andlor transparting agencies from source
to recaptor site. The comelation matrices for different
trace metals for sediment, water, suspended  solids
and biota samples were calculated. A fypical
comelation matrix for suspended solids in water
samples for Trombay region is given in Table-1. It is
seen that a good correlstion exists amang major
metals, namely, Ca, Mg, Fe, Mnand Zn. A good
correlation of Pb with Gu and Cr as well as Cr with Cu
indicate the contribution of thesa metals from industrial
sources. In sea water samples from Vashi, a good



comelation among major metals, ie. Ca, Mg, Fe and
Mn, was also observed,

Daily intake of metals through marine food for Mumbai
populalion was calculated.  An average  daily
consumplion of 14 g of marine food was taken for this
purpose with & wet 1o dry mass ratio of 3.7. The dally
intake of metals from ingestion and inhalation
palhways were reported in our earfier studies [8,7,8).
The daily intake of toxie metals like As, Cd, Hg, Mn
and Pb through fish  worked out to be 0.25, 0.22,

4, Pandit G.G. Tripathi RM, Jha, SK. and T.M.
Krishnamoorhy, Determination of Total and Methyl
Mercury in Marine ecosystem near Bombay. In |
Ebinghaus, R, Tumer R.R., Lacerda, D, Vasiliev, O,
Sa!nmons W. {eds.): Mercury Contaminated Sites -
ization, Risk A and R fiation.
SD{IHQEI Environmental Science, Springer Veriag

Heidelberg, pp 521-529, 1999,
5. Thompson, EA; LuomaS.N; Johansson, C.E;
Cain, DJ [1987). 'Campaﬂsun of sediments and
in i ying the sources of biologically

042, 52.9 and 0.57 ug, respeciively. The conlrib
of marine component to the total intake of these
metals works ut to be 258, 8,15, 3.36, 2.3 and 1.61

%, respectively which is not significant
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BARC DEVELOPS DIAPHRAGM-TYPE SELF-SHORTING

SHOCK ARRIVAL SENSOR

In shock wave experiments, the velocity of the shock
waves s calculated by the time infervals which are
ohtaingd from electrical signals generated from self
sharting shock amival sensors mounted at the pre-
determined positions. These sensors require the
following features for its effective application.

+ Element to precisely sense the shock wave and
be able to deform fo cause electrical short-
circuifing.

+ Precise and controlled gap between the deforming
glement and fixed element to prevent variations in
the measured time-lag.

+ Consistency in the diaphragm and gap thickness
to minimize errors.

‘With these objectives, a few types of seli-shoring
shock arrival sensors were designed; finally, single
central wire, diaphragm type of sensar was qualified
for usage and they were manufactured at Central
Workshops. Fig.1 shows this single-wire, diaphragm
type seli-shorting shack arrival sensor.

It consists of a brass tube of 3 mm in diametar with an
integral diaphragm of 0.15(+0.005) mm thick at one
end and & total length of 30 mm. A centrally fixed
copper wire is positioned at a distance of 0.02010.025
mm from the diaphragm Inner face and this wire is
isolated from the brass lube by an electrical insulator,
The different elements of the sensors were fixed with
one anather by a suitable adhesive. The process
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DIAPHRAGM TYPE SELF SHORTING SHOCK ARRIVAL SENSOR

for machining precise diaphragm thickness at  the
deeper portion of the brass iube wdh controlled
geomelrical and

Fig 1

diaphragm and the wire, radiography was used and
propet fechnique was developed fo get reliable

measuremant of the same withowt deforming lhe
diaphragm, maintaining the required geometrical and
dimansional fealures on the central wire, proper
fixing/adnesion and assembly of the different elements
of the sensor were critical operations 1o be carried
aut to obtain the required quality of the self shoring
shock amival sensor. To ensure the gap between the

hy result.
Meary 50 sensors were used for fhe actual
cpei and their p was found 1o be
satisfactory.

This development ensures the in-house manufacturing
capabllty of self shorfing shock amival sensors,

TRAINING PROGRAMME ON 'APPLICATION OF NEUTRON
ACTIVATION ANALYSIS IN FORENSIC ANALYSIS'

& week-long Training Programme on ‘Application of
Meutron Activation Analysis (NAA) in  Forensic
Analysis’ was organised jointly by the NAA Unit of
CFSL, Hyderabad (BPR&D) and Analytical Chemistry
Division (ACD}, BARC, during February 12-16,2001,

The objective of the Training Course was to expose
the forensic scientists to recent advances in the use of
Neulron Activation Analvsns for trace elemental

ion of evi y malerials, which has
proved to be of immense value in forensic
investigations. The programme consisted of a series of
lectures,  hands-on  praclicals  as  well as

jons in Radiochemical and | I

Neutron Activation Analysis with assomated gamma-
ray y. Role of the analyti h ke
Atomic  Absorption  Spectropholometry, Amdm
Slripping Voltammetry, EDXRF, DCP & ICP-AES, etc,
were also covered in the lectures.

The i hasised the applications of NAA
to real |le case samples of forensic interest, Le. in the
field of Ballistics, Toxicology, Source comespondence
to decide commonness of origin or otherwise,
Narcotics, ~ White  collar  crimes,  Suspected
electrocution cases, Documents, etc.

Fourteen participants from different State and Central
Forensic  Science  Laboratories  aftended  the




pregramme which was the In-service Iraining course,
mainly for the forensic scienfists throughout couniry.
Four scientists from BARC also attended {he technical
lectures and practicals.

of the training

i iation of NAA in
memmmmummm Deputy

: Chemistry
BARC, and Or AK. Basy, Assisiont OireckorNAG Lnd, CFSL.
Hydarabar st ACD.

Dr JP. Mittal, Director, Chemistry & lsotope Group,
BARC,  inaugurated  the  Workshop/Training
Prog by stating the objective and utiity of the
course, He emphasised the potential application of
Meutron Activation Analysis (a highly sensitive nuclear
technigue) in Crime investigation and other areas like
food, agriculture, eic.

Dr P.K. Mathur, Head, Analytical Chemistry Division,
BARC, formally welcomed the participants who came
from different paris of the couniry to attend the
programme. In his Welcome address, Dr Mathur
painted out the importance and relevance of this
course for the forensic scientists. He also stressed the
objective and utility of the Course.

Or. N. Chattopadhyay, Deputy Director, NAA Unit of
CFSL, Hyderabad, BPR&D, MHA, Gowt, of India and
Progl Co-ordi in his Introductory address.

gave @ brief account of salient activities of the NAA
Unit functioning at ACD, BARC, since its inception, Dr

16th February, 2001, after group discussion and feed
back from the participants, Dr P, K. Mathur, Head,
ACD, BARC, presented the cerificates to the
participants. Or Mathur, in his Valedictory address,
stressed the imp of taking p y sleps
as given in the laid out guidelines and preserving the
integrity of valusble exhibit samples while referring
cases to fie NAA Unit.

Dr. . K Mehrotra, Director, CFSL, Hyderabad,
BPR&D, MHA, Gowvt of India, rendersd his full
administrative and financial support which enabled
successful organisation of the mest. Owverall the
programme was thought provoking and the lively
discussions  were  highly appreciated by the
participants.

CHAIRMAN, ATOMIC
ENERGY COMMISSION,
FELICITATED

Lr Anil Kakodkar, Chairman, Alomic Enevgy Commissian, is
being felicitated by Chisf Justice of indis & New Delfi

Justice Gopal Singh Charitable Trust organised &
special function at New Delhi on February 25,
2001, to felicitate Dr Anil Kakodkar, Chairman,
Alomic Energy Commission, for his oculstanding

lish in the field of nuclear technology,

A.K, Basu, Assistant Director, and Dr A.B. R. Tripathi,
Jumior - Scientific  Officer, NAA  Unit of CFSL,
Hyderabad and other personnel of the NAA Unit at
ACD were also closely associated with the
organization of the Programme. On the final day, L.,

The Hmhle Chief Justice of India, Dr A.S. Anand,
presented a citafion and traditional felicitation to
Dr Anil Kakodkar.



A TWO-DAY MEET ON
'NUCLEAR MATERIAL
ACCOUNTING AND
CONTROL AT DAE
FACILITIES / PLANTS'

Nuclear Recycle Group and Muclear Fuels Group of
BARC jointly organized a two-day Meet on 'Nuclear
Material  Accourting and  Control  at  DAE
Facilties/Plants' at BARC during February 28-March
1,2001. Dr Anil Kakodkar, Chaiman, Atomic Energy
Commission inaugurated the Meet. Mr K. Balu,
Director, Muclear Recycle Group, highlighted the
relevance of the Meet and Mr D.5.C. Purushotham,
Director, Nuclear Fuels Group, BARC, in his key-note
address, presented the methodology of NUMAC and
various aspects of accounting practices adopted
internationally. Different units of DAE, namely NPCIL.
NFC, IGCAR and BARC participated in the Mast,

Dr Anil Kakodksr, Chaimman, Atomic Energy Commission,
inaugurafing the fwa-day meet on Nuclear materis! sccounting
and coniral & DAE facifiesiplants’ Seen along wilh him are
{af right) Cr K. Baty, Director, Nuckaar Recycie Group, BARC,
and (af ieff| Mr 0.5.C. Purushatham, Director, Nuctear Fusls
Group, BARC

There were six invited talks and twenty-six technical
o jons by eminent skers and specialists in
the field. The proceedings were concluded with the
Panel Discussions bringing out the highlights of the
twio-day discussions and with some recommendations.
The meeting was organized by Mr DD. Bajpal,
Head, Fuel Reprocessing Division, BARC, and Dr

V. Venugapal, Head, Fuel Chemistry Division, BARC.
Mr N. Varadarajan of Nuclear Recycle Group, BARC,
was the Secretary of the Meet,

ORIENTATION COURSE
FOR ENGINEERING
GRADUATES AND SCIENCE
POST GRADUATES
(OCES-45)

DOr Anil Kskodkar, Chairman, Atomic Energy Commission,
having discussion with Mr VK. Bhafia and Or V.K. Manchanda
of BARC during his wisth fo the examalion cenfre af New
Daihi.

Like in the past, the written test for the intake of
trainees to the 45" batch of the Orientaion Course
for Engineering Graduates and Sclence Post
Graduates (OCES-45) was held on February 24 and
25, 2001 at 19 centres across the country in twelve
different engineering and science disciplines, This
year more than 25,000 applications were received
and, of this, 20,340 candidates appeared for the
written test. This one-year OCES course is the main
source of frained manpower for the couniry's
prestigious nuclear programme. The top manage-
ment of DAE personally monitors the programme
and s fully involved in the admission pracess.
Dr Anil Kakodkar, Chaiman, Atomic Energy
Commission, visited the examination centrs at Naw
Delhi.




NATIONAL SCIENCE WEEK
CELEBRATIONS

National Science Week was observed from
February 26 to March 2, 2001 at BARC and other
locations. A Joumnalists' Warkshop on the focal
theme ‘Information Technology' was organised In
the Computer Division at BARC. Mr HK. Kaura,
Head, Computer Division, and his colleagues
explained to the joumalists and the electronic media
the state-of-the-art h and devel in

computer science and technology at BARC
Achievements of BARC in information technology
and related areas were brought to public attention
through the Workshop.

Mr HK. Kaura, Head, Computer Division, BARC, with thi
Joumaligls,

Coupling the Science Day theme of 'Information
Technalogy' with the theme of the year 'Women
Empowerment, a seminar was organised al BARC
on ‘Information, Communication and Education for
the Empowerment for Women'. Dr AM, Samuel,
Director, Bio-Medical Group, BARC, presided aver
the seminar. Ms Sudha Bhave delivered the keynote
address. The panelists were Ms Sucheta Dalal,
Dr K. Malini and Ms Uma Ganesh.

On Science Day, February 28, 2001, Ms Rashmi
Rastogi addressed the students of Atomic Energy
Junior Coliege (AEJC), on IT during their assembly.
Women scientists from BARC, DOr Lalita
Dhareshwar, Dr Susan Eapen and Dr Pushpa Rao

interacted with school students at the Nehru
Science Cenire on Science Day. An 'Atom Quiz’
was held in the Mehru Planetarium. Dr Ramola
D'Cunha, Dr Har Kumar and Dr B.S. Tomar
participated in ‘Meet the Scientists' with

an aclive quesbon-answer session with the
students.

Dr AP. Jayaraman spoaking af the seminar on fnformalion,
Communication and Educafion for the Empowemment far
Woman'. Seafed night fo leff are . Ms Sudha Bhave, Ms Uma
Ganesh, Or A M. Samuel, Or K. Malinl and Ms Sucheta Dalal

An interactive session on 'Whal is Science? was
conducted at Modern English High School, Dadar,
in collaboration with National Centre for Science
Ci L . Dr AP, Jay and Mr AP,
Deshpande conducted the session. 400 students of
AEJC visited BARC during Science Week. On
March 26, 2001, an On-the-Spot "Atom Quiz' contest
was conducted at BARC for siudenis of the
Cathedral and John Connon School.  Mr AK
Anand gave away the prizes.

A panel discussion on Food Irradiation titled ‘Face
to Face' was held at BARC. The panelists were
Mr Scbale, Sr. Food Inspector, FDA, Dr P.S.
Chauhan, Advisor, Heavy Water Board, Or
Madhusudan, BRIT, and Dr AK. Sharma, FTD. The
chairperson was Dr AM. Samuel. This programme
was meant {o famillarize the staff of BARC with the
advantages of food preservation by radiation and
the achievemenis of this Centre in this field.




SEMINAR ON
'RADIOTRACER AND
SEALED SOURCE
APPLICATIONS IN
INDUSTRIAL TROUBLE-
SHOOTING AND PROCESS
OPTIMISATION'

Mangalore University and Bhabha Atomic Research

Mr Gursharan Singh, Head, Isotope Applications
Division, BARC, was the course convener, and
Dr. H. M. Somasekharappa, Head, University
Science Instrumentation Cenfre, was the course
secretary.

Dr. M. Ramamoorthy, Chief Executive, BRIT and
Associate Director, Isotope Group, BARC, was the
Chief Guest of the function.

Prof. S. Gopal, Vice Chancellor, Mangalore
University, presided over the function.

More than 80 pariicipants from the following

Centre had entered info & M dum of
Understanding on February 21, 1884, which was
renewed on February 22, 1999 for 5 more years, fo
strengthen  the  programme  and  laboratory
inf: neaded to undertake new R & D work
useful for industrial applications of radicisotopes in
the country. One of the important objectives of the
Mol is to set up a radioisotope centre in Mangalore
University.

Saminar o
RADIOTRACED AND SEALED SOURKE ADPLICATIONS
TNDUSTIHRL TROUBLESHOOTING RFED

OPTHISATION

Insuguration functian of the seminar. (From leff fo rght) - Or
HM. Somashekarapge, Frof 8 Gopal, Or N. Remamoortiy
and Mr Gursharan Singh

A one-day seminar on ‘Radiotracer and Sealed

Source App in Industrial Troublest
and Process Optimisation’ was jointly ised by
University  Science  Instrumentation  Centre,

Mangalore University, BARC, Mumbai, Board of
Research in Nuclear Sciences; and Depariment of
Atomic Energy on January 25, 2001 at Mangalore
University, Mangalore, to interact and get the
feedback from the user industies about their
requirements.

. Mangalore Refinery & Petrochemical Ltd,

. Mangalore Chemicals & Fertilizers Ltd.

Kudremukh Iron Ore Company Ltd.

. New Mangalore Port Trust

. BASF India Lid,

. Chemical Process Industries

Radiography Testing Comp

Kamataka Regional Engineering College

. Teaching staff and research fefiows from
the post graduate departments of
Mangalore University and others

After the seminar, an expert group meeling was

held far follow up action.

Based on the discussions in the seminar and
suggestions from the paricipants during the panel
discussion, uu‘lnus collaborative  programmes
b M University and BARC are

= = I

envisaged.

BARC CONDUCTS 'ATOM
QUIZ' AT KOCHI

BARC conducted an 'Atom Quiz' at Kochi on January
6, 2001 in collaboration with Labour India &t their
Mega Oui: 2001. Fourteen 100 standard students

fourteen | districts of Kerala
s!ate hwng won al the disirict level, participated
i the finals. The quiz programme was conducted by




Or ¥.5. Rajan insugurstes the Maga Culz 2007 programme.  On
the dais (Ieff ro righi} ave Or AP, Jeyarsman, BARC, Dr Sabastian
Paul, MLA, Prof. 5. Sivadass and Mr Sanlost Gaorge Kulangars

Dr AP, Jayaraman, Head, Media Relations Section of
Library & Information Services Division, BARC, with
audio, video and transparencies.

The Mega Quiz programme was inaugurated by Dr
Y.S. Rajan, Scientific Secretary to the Principal
Scientific Seuretary. Government of India. The top
three pusmms in Atom Quiz we won by (first) 5.
Ch Thi Distric,
(second) Meera Annam Baby, Eruakulam District,
(third) Gayathri R. Pathanamihitta District. Dr Y.S.
Rajan gave away the prizes to the winners.

BARC SCIENTISTS
HONOURED

« Dr Jai Pal Mittal, distinguished
Scientist and the Direclor of
Chemistry & Isafope Group, BARC,
has been elected into the
Fellowship of the Third World
Academy of Sciences (TWAS) in recognition of his
outstanding  contribution to Science and is
davelopment in the Third World.

TWAS is a non-govemmental, non-political and non-
profit making organization established in 1983 as an
Intermational forum uniting distinguished scientists
from the South for the purpose of promoting

sclentific capacity and excellence for sustainable
development in the South.

Some of the other distinguished Fellows of the
TWAS are Dr R. Chidambaram, Prof. C.N.R. Rao,
Prof. Sukh Dev, Prof, M.G.K. Mencn, Prof. M.M.
Sharma; Prof. Yuan T, Lee (Taiwan), Prof. Ahmed
H. Zewail and Prof. Mostafal EI Sayed (Egypt).

= [r (Ms) Anu Kamat of Food Technology Division,
BARC, was awarded the 3 prize
for the Best Poster Paper
Presentation in  the  First
Intemational  Conference on
"Global  Sustainable  Biotech
Congress 2000 AD.", held at
Nagpur University, Magpur, during November 26,
2000-December 1, 2000. The Award was for the
paper, "Detection of Listeria ylog in food
products by DNA probe” by Dr A, Kamat, Dr KK
Ussuf and Dr D.R. Bongirwar.

« Dr Arun Kumar Pati of Theoretical Physics
Division, BARC, was conferred the
title of Honorary Research Feliow
by the Senate of the University of
Wales in the School of Information,
Bangor, UK. He has also been
selected as an Assoclate of Center for Philolsophy
and Foundations of Science (CPFS), New Delhi, Dr
Pati has been working in the frontier areas of
physics such as Geomelric Phases, Guanium
Mechanics & Quantum Computation and
Information Theory. He was a member of Isaac
Newion Institute of Mathematical Science,
Cambridge, UK and a member of UK Guantum
Computing Network, He has received "Young
Physiclst" award in the year 1996 from Indian
Physical Society (IPS), Calcutta, for his original
confibution o the theory of Gemoetric Phases. He
has also been elecled as an Associate of Indian
Academy of Science (IAS), Bangalore, for the year
1998-2001.
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