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FOREWORD

As part, of its routine activities. Health Physics
Division, BARC, extends its services of health and safety in
the operation of various units under DAE. The responsibilities include radiation hazards control, industrial hygiene
and safety, and environmental surveillance. The Division
also extends its expertise in safety matters connected with,
siting of nuclear facilities, design safety aspects of
nuclear plants, decommissioning of nuclear facilities and
radiation
emergency preparedness.
Training for ' human
resources development for meeting the requirement of the
radiation safety program is another important activity of
the Division.
The activities of the Division is backed by effective
R&D programmes which have a direct bearing on the radiation
protection aspects and environmental safety.
Results of
such investigations are published in national/international
scientific journals and/or presented in scientific meetings,
symposia or conferences. This report is a compilation in
the form of abstracts, of the investigations carried out in
the Division during the biennial period 1988 & 1989.
A list of the thesis titles under which the staff
members of the Division obtained their Ph. D or M. Sc
degrees by research during this period is also appended.
A brief status report on the IAEA coordinated research
programme undertaken by the Division is also given.
I hope that this "REPORT ON THE R&D ACTIVITIES OF
HEALTH PHYSICS DIVISION (1980 & 1989)" complied by T.S.
Iyengar, P.P. Chakraboity, S. Sengupta and M.R. Iyer will
serve as a reference material.

Trombay
January 30, 1991

K.C. Pillai
Head, Health Physics Division
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RADIATION PHYSICS

1. TITLE:
Relationship between Gravimetric
Respirable Dust Concentration and
Midget Impinger Number Concentration

2. CATEGORY:
1 - 1

3. AUTHOR/S AND ADDRESS:
D.K. Ghosh
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
In order to obtain a relation between number and
respirable mass concentration, simultaneous sampling in
underground uranium mines were carried out using midget
impinger and gravimetric respirable dust samples during
various mining operations. The study was carried out
inorder to estimate cumulative dust dose to uranium miners
in terms of respirable mass and also to convert all number
concentration
data to respirable mass based on
the
empirical relation. The two sets of measurements showed a
good correlation as shown below.
0.869
M

= 0.00752 N

( r = 0.935)
c
c
where N and M are number and mass concentration
c
c
respectively.

For epidemiological studies such information is very useful
and is a good index in the evaluation of dust inhalation
hazard.

5. REMARKS:

8. REFERENCES:

KEYWORDS:
Dust, Number
and Respirabl
mass concentration

1. TITLE:
Functional Fitting Efficiency
Function of a Ge-detector using
Orthogonal Polynomials

2. CATEGORY:
1 - 2

3. AUTHOR/S AND ADDRESS:
D. Datta and M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
For
many applications it is necessary to
have
functional relation between the photon energy & detector
efficiency for gamma detectors like Ge-detector etc. A
number of exercises such as GAM 83 etc gives monotonously
increasing or decreasing function upto certain energy. But
in reality the efficiency function for such detector
is
initially increasing upto a certain energy as the photon
penetration from sample and through entrance window of the
detector increases and then falls monotonicaily as a
function of energy. These two parts could not be connected
by a single function in earlier work.
In the present work an orthogonal polynomial is used
and a number of data sets have been fitted to evaluate the
suitability of the function. Typically a sixth order
polynomial is found to give sufficiently accurate fitting
of better than 2% .

5. REMARKS:

6. STATUS:
Completed

?. KEYWORDS:
Efficiency
function
Ge-detector

8 . REFEIiEHCES:
Presented at the XVI Conf. on Radiation Protection,
Paper .No. IARP/lb/16; Jan 9-12, 198&, Bombay

1. TITLE:
Cancer, Population Density,
Percentage Literacy and Environmental
Radiation in India.

2. CATEGORY:
1-3

3. AUTHOR/S AND ADDRESS:
K.S.V. Nambi and S.D. Soman
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
In continuation of our earlier finding of an inverse
correlation between envrionmental radiation and cancer in
India, further analysis was attempted to ascertain if
cancer could be directly correlated to factors such as
population density and percentage literacy in India. It was
found that the age-adjusted cancer rates in different
cities are inversely correlated with population density in
an extremely feeble way. On the other hand, the cancer
reporting rates in hospitals of various states show a very
interesting direct correlation with the percentage literacy
levels prevalent in various states.
It is concluded that the inverse correlation between
the cancer risk and envrionmental radiation is not affected
by factors such as population density and literacy levels.

5. REMARKS:

6. STATUS:
Continuing

8. REFERENCES:
Health Physics 55. 326 - 827 (1983).

7. KEYWORDS:
Cancer risks,
envii-on. rad.
popualtion
density

1. TITLE:
Study of Solid-state Defects by
Thermoluminescence correlations.

2. CATEGORY:
1-4

3. AUTHOR/S AND ADDRESS:
K.S.V. Nambi
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Radiation-induced defects amenable for probing by TL
may
be arbitrarily classified into, colour
centres,
impurity
defects
and metamict states.
However,
TL
measurements alone can not lead to elucidation of the
defects; it is the correlation measurements with other
techniques such as photoluminescence, optical absorption,
ionic thermo-currenta, thermally stimulated conductivity,
photoacoustic spectroscopy, electron spin resonance etc.
that can lead to meaningful conclusions on the nature of
the defects in ionic crystals and insulating solids. In
comparision to others, the TL phenomenon is orders of
magnitude more sensitive-typically down to about 10E7
defects per cc data. Data has been accumulated on alkali
halides, alkaline earth halides and natural minerals like
quartz, fluorite, calcite, gypsum, diamond and aircon and
the defects elucidated from TL con-elation studies are
listed.

5. REMARKS:

6. STATUS:
Continuing

7. KEYWORDS:
TSL, ESR,
Correlations
Defects.

8. REFERENCES:
Proc. First National Seminar on Defects in Insulating
solids, Jamshedpur. pp. 3-20 (1988).

1. TITLE:
Universality Class and Energy Bound
for Coulomb Aggregates

2. CATEGORY:
1-5

3. AUTHOR/S AND ADDRESS:
Y.S. Mayya
Health & Safety Group, BARC,
Bombay - 400 085
4. ABSTRACT:
The two-species aggregation of charged monomers is
investigated within a diffusion-limited aggregate (DLA)
model coupled with Coulomb drift. Regardless of
t>he
proportion of the two species, the charged, conducting
aggregates are shown to be in the same universality class
as the conventional DLA's. From energy considerations, tb*.
fractal dimension d for this class is shown to satisfy the
inequality df >d-l, in a d-dimensional space. The provides
an alternative proof for the well-known causality bound of
Ball and Witten [Phys. Rev. A 29, 2966 (1984)]. Energy
considerations also rule out the applicability of the DLA
model to the case of homopolar aggegates of real materials.

5. REMARKS:

6. STATUS:
Continuing

6. REFERENCE::.:
sical Review A-33 5387 May 15, 1989,

7. KEYWORDS:
DLA,
AEROSOL

1. TITLE:
; 2. CATEGORY:
The Role oJ! Combined Electron-Deuteroiii
Screening in d-d fusion in Metals
',
1-6
3.- AUTHOR/S AND ADDRESS-.
*S.N. Vaidya and Y.S. Mayya
* Chemistry Division, BARC, H <k S Group.
Health Physics Division, BARC, Bombay - 400 085
4. ABSTRACT:
We propose that the d-d fusion rate in palladium can
be enhanced by the combined screening of the electrostatic
interactions by the itinerant deuterons and the conduction
electrons.
Tlie^. model .assumes _th$t,
under
certain
conditions, deuterium exists as a D+ ion m palladium. The
combined screening by ssise-trc/xis And h tans (dwwfc^iKvfcUj; f -ji.*p
found to be more effective than that due to electrons
alone. The calculated values of the d-d fusion rates,
considering screening for composition PdD at 300 K are 10
s
and 10 s
for D
ion I) molecule respectively. These
values lie in the range suggested by the recent
electro-chemical experiments.

5. REMARKS:

!

6. STATUS:
Continuing

! 7. KEYWORDS:
i
Fusion in
metals.
electron-deut.
screening.

6. REFERENCES:
Pramana-J. Phys. Vol. 33, No. 2. August 1989.
pp. L343-L346.

1. TITLE:
I 2. CATEGORY:
Particle Size Distribution of Aerosol^
in Uranium Metal Plant
!
1-7
3. AUTHOR/S AND ADDRESS:
Pushparaja, P.B. Sawant, J.V. Abraham and
P.P.V.J. Nambiar
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
ICRP safety standards are based on the assumption that
the particle size of the aerosol is (AMAD) is 1 um.
However, ICRP gives a method for calculation of A H and E'AC
and AMAD of aerosols in various sections of the plant.
Based on the study DAC values are suggested for the plant.
Two stage HASL cyclone and a multistage air sampler
were used to determine experimentally the particle siae of
the natural uranium containing aerosols. AMAD
values
obtained using cyclone method varied from 4.4 to 9.1 urn in
various section while the values obtained using multistage
air sampler ranged from 5.3 to 9 um. In most of the section
AMAD values are 5 um and hence a value of 5 um can be
adopted for radiation protection purposes in Uranium Metal
Plant.
Incorporating the correction factor to account for the
prevailing particle siae in the plant, the DAC values can
be modified to 17.63, 32.0 and 1.7 Bq/m respectively for
D, W and Y class compounds of natural uranium.

5. REMARKS:

•

6. STATUS:
Completed

! 7. KEYWORDS:
1
Particle siae
distribution
aerosols
uranium

REFERENCES:
Pushaparaja, P.B. Sawant, J.V. Abraham and
P.P.V.J. Nambiar
Particle size distribution of aerosols in Uranium Metal
Plant, Bull, of Radiation Protectioon, Vol. 11, No. 3&4,
1988

1. TITLE:
A Study of the Fission Product Fuel
Distribution in Spend Fuel Storage
Building of the 500 MWe Reactor

2. CATEGORY:
1-8

3. AUTHOR/S AND ADDRESS:
V.K. Sharraa
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT;
When a defective irradiated fuel bundle is brought
into the inspection bay of the spent fuel storage building
fission product radio nuclides, leaking from the clad-fuel
gap, enter the bay water and subsequently get released to
the building air. A high air activity of iodine can build
up. This constitutes a potential hazard to the plant
personnel, as also to the environment, if the contaminated
air be pumped out through the ventilation route. High
levels of air contamination can be controlled by suitably
engineering local exhaust systems incarporating air
clean-up devices, as also by a suitable combination of
system parameters. This report makes a theoretical study
of the factors that determine the distribution of iodine
in the various compartments of a typical spent fuel
storage building.

5. REMARKS:
Work done for 500 MWe
Design Group

8. REFERENCES:

6. STATUS:
Completed

7. KEYWORDS:
Iodine,
Partition
Factor,

1. TITLE:
Thermal Analysis of Charcoal Filters
in the ESF Air-cleaning Systems of
Narora containment

2. CATEGORY:
1-9

3. AUTHOR/S AND ADDRESS:
V.K. Sharma
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Narora is the first of the standardised 235 - MWe
Indian PHWRs with a full double containment incrporating
pressure
suppression and internal activity clean
up
features. ESF activity removal aims at reducing the air
concentration of particulates and iodines in the primary
and secondary containment air volumes and in some vent
liner using combined HEPA and charcoal filters. This report
investigate the thermal safety ox the charcoal filters for
degraded coding conditions.

5. REMARKS:

6. STATUS:
Completed

KEYWORDS:
ESF Air cleaning,
charcoal
adsorbers.

8. REFERENCES•
1. NAPP SafeJr.v Report, Vol. II. Appendix - D
(centsindent Post - accident Depressurisationi
o^ctXve Release)

1. TITLE:
I
Measurement of Conversion' Coefficient?
of M3 transition in 60m Co and M4
j
transition in 90m Y and M4 Conversion!

2. CATEGORY:
1- 10

3. AUTHOR/S AND ADDRESS:
G.S. Krishna Murthy, M.V.S. Chandrasekhar Rao,
G.S.K. Murthy, N.V. Rao, S.B. Reddy, *M.R.Iyer
Lab. for Nuclear Research, Andhra University,
Visakhapatnam, *Health Physics Divison, BARC
4. ABSTRACT:
The M4 conversion coefficients in 69m Zn and 87m Sr
have been measured. The previous measurements were not in
agreement with each other. The use of a high resolution
Ge-detector
helped in reducing possible
experimental
errors. The isotopes were produced in the CIRUS reactor at
BARC and LEPS Ge detector with 4 mil Be window was used for
the spectral analysis of the X-rays and HPGe detector for
gamma rays. The experimental M4 transition probability in
69m Zn is found to be 1.32E-05 /sec as coupled to the
theoretical value of 12.7E-05
/sec indicating a hindance
factor of 9.65. The corresponding values for xrays
are 8.7E-05/sec, 7.24E-05
/sec respectively leading
to a hindance value of 1.27. The hindance factors
could be explained reasonably on the basis of shell model.

5. REMARKS:
In Collaboration with
Andhra University

6. STATUS:
Completed

KEYWORDS:
Conversion
Coefficient
Gamma
Spectrometry

REFERENCES:
Measurement of M4 conversion coefficients in 69m Zn and
87m Si*. K.Radhakrishanan, M.V.S. Chandrasekahar Rao,
G.S.K. Murthy, N.V. Rao, S.B. Reddy, G. Satyanaryana,
D.L. Sastry, *M.R. Iyer, *S.G. Sahastrabudhe and
D.A.R. Babu, Ind. J. Phys. 63A (8), 839-843 (1989)
Andhra University, Visakhapatnam
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1. TITLE:
Measurement and Analysis of Energy
Distributions of Neutrons from Alpha
Bombardment of thick targest

2. CATEGORY:
1- 11

. AUTHOR/S AND ADDRESS:
P.K. Sarkar, T. Bandyopadhyay, G. Muthukrishnan
*Sudip Ghosh
Health Physics Unit, VECC, Calcutta,
*Saha Institute of Nuclear Physics, Calcutta
ABSTRACT:
Measurement
of
neutron • energy
and
angular
distributions were carried out for thick Be, Ta and Au
targets bombarded with the He-4, projectiles from VEC in
the energy range 40 to 60 MeV.
The
neutron energy spectra were measured at angles
0, 30 , 60, and 90 , with respect to the incident beam
direction with the detector at 1.4 m from the target. The
proton pulse height distributions were unfolded to obtain
neutron energy spectra using the FERDOR-U code with the aid
of response functions calculated by the Monte
Carlo
technique.
Theoretical calculations of the neutron energy and
angular distributions are carried out in the framework of
exciton model incorporating the multi step compounds (MSC)
and multistep direct (MSD) processes. Dii-ect reaction
processes such as knock out, knock on and nucleon exchange
are treated empirically. A computer code PRECO-D2, estimate
angle and energy dependent particle emission cross section
was modified to give neutron yield from thick targets.
Comparative study was made on the measured and
the
calculated energy distribution of neutron integrated over
all angles for 50 MeV alpha on Be and 50 and 60 MeV alphas
on Ta.

5. REMARKS:

6. STATUS:
In progress

KEYWORDS:
Neutron
spectra,
unfolding
break up

REFERENCES:
1. P.K. Sarkar, T. Bandyophciyay, G. Muthukrishnan,
S. Ghosh and A.S. Divatia, Pi-oc. Symp. on Nucl. Phys.
31B, p.49, (1988)
2. T. Bandycpadhyay, P.K. Sarkar, G. Muthukrishnan,
S. Ghosh and A.S. Divatia Nucl. data for Science and
Technology, p. 1161, M1TO, 1988.
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1. TITLE:
Use of Threshold Activation Detectors
for Measuring Energy Distributions
of Accelerator Produced Neutrons

2. CATEGORY:
1- 12

3. AUTHOR/S AND ADDRESS:
P.K. Sarkar, B.K. Khasnabsis, T. Bandyopadhyay
and G. Muthukrishnan
Health Physics Unit, VECC,
Calcutta
4. ABSTRACT:
Threshold activation foils are useful for measuring
neutron energy distributions in high intensity
mixed
radiation environments, especially in nuclear reactors.
The present work is aimed to study effective implementation
of threshold activation technique in routine measurement of
neutron spectra in accelerator environment.
Unfolding the threshold activation data presents a
major problem as this amounts to solving a set
of
underdetermined set of the problem and the code LIQUID-3
for
the
purpose. Accelerated alpha
particles
were
completely stopped in thick target foils of Be, C and Ta.
Activation detectors in stacks were kept at a distance of
15
cm and were irradiated with neutrons
from
the
bombardment of specified targets by 1.5 - 2.0 uA alpha beam
for about an hour. Induced activity was determined by
measuring the gamma spectrum associated with the activation
foils with a Ge(Li) detector. Numerical studies have been
carried out using the LOUHI-82 code to arrive at the
optimal regularisation parameters. The present study leads
to the conclusion that threshold detectors can be used as
routine
procedure
for
obtaining
neutron
energy
distributions
in accelerator environment. However,
a
detailed
study of the regularisation
parameter
is
necessary to arrive at an Universal optimal set of values.

5. REMARKS:

|

6. STATUS:
| 7. KEYWORDS:
In progress |
LOUHI-82,
Threshold,
Neutron
Spectra

8. REFERENCES:

21, p.119 (1980)
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1. TITLE:
Implementation and Comparative Study
of Random sequences with the Quasi
Randon Search Technique Developed

2. CATEGORY:
1- 13

3. AUTHOR/S AND ADDRESS:
T.Bandyopadhyay, P.K. Sarkar
Health Physics Unit, VECC,
Calcutta
4. ABSTRACT:
The problems of non linear optimization is encountered
while fitting the observed responses of certain radiation
detectors. We have developed an optimization technique
based on quasi random search. For the numerical experiments
we have used the gaussain photopeak of a Nal(Tl) detector.
To increase the efficiency of the search for the global
optimum
the
importance
sampling
scheme
has
been
incorporated. The performance of this technique is compared
with the other methods such as linear Taylor differential
correction method,
non linear simplex method, gradient
search
technique (FLEPOMIN - available with
IRIS-80 software package. Though time consuming, the Quasi
Random Search (QRS) technique gives a good performance
and is better than other methods, associated with poor
statistics. QRS
with gaussian sampling function shows
a
marked improvement over the QRS with uniform •
sampling function. This is understandable because guess
values are more and more reliable when we gradually
narrow down the searching domain.
We
also carried
out numerical
studies
to investigate the effective
implementation of the QRS method using
several quasi
random sequences
(e.g.
Zaremba sequence, Hal ton
sequence, Hammersley sequence etc.J and the oongruential
pseudo random sequence with the test problems in
dimensions three, four and five.

5. REMARKS:

8. REFERENCES:

6. STATUS:
Completed

7. KEYWORDS:
Non linear
least square,
fitting

1. TITLE:
Shield design aspectes for a
synchrotron radiation source
facility

2. CATEGORY:
1- 14

3. AUTHOR/S AND ADDRESS:
K.N. Kirthi, S.D. Pradhan and M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
L ABSTRACT:
Pulsed radiation sources as synchrotrons call for
special
methods of shielding evaluation.
The
paper
discusses the shielding calculations for the proposed
Sychrotron facility at CAT, Indore. The facility consists
of a 20 MeV microtron with a 700 MeV booster ring and a 450
MeV storage ring code named as Indus-1. Pulsed electrons of
20 MeV and 20 mA beamm current from the microton, with a
pulse duration of lus and a pulse repetition frequency of
lHz is injected to a booster via a septum magnet. The
injection efficiency is 60%. The electron beam losses
results in bremsstrahlung and concrete (density =2.34g/cc)
shield thickness has been evaluated for this radiation. The
unshielded dose rate is estimated to be 240 Rad/h at a
distance of lm taking into account the duty cycle. The
injected electrons are extracted through another septum
magnet after attaining the required energy. The booster is
designed to accelerate the electron to 700 MeV. The
concrete shield required for this ring has been calculated
for the breamsstrahlung produced by 20% loss in the
booster. At 700 MeV energy the loss results in an average
unshielded dose rate of 280 Rad/h at lm distance. Electrons
at 450 MeV are then injected to a storage ring where they
are stored in a circular path to produce sychrotron
radiations. The dose rate due to the losses is about 1
Rad/h at lm. The data on the losses at various stages ax*e
provided by the designer.

5. REMARKS:

,' 6. STATUS:
;
Completed

7. KEYWORDS:
Synchrotron,
shielding,
breamsstr at
lung

8. REFERENCES:
Paper presented at XVII Conf. on Radiation Protec
Allahabad March 1-3 (1990).
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1. TITLE:
A Californium-252 Neutron Source
Irradiation Facility

2. CATEGORY:
1- 15

. AUTHOR/S AND ADDRESS:
S.D. Pradhan, H.6. Nair, K.N. Kirthi,
P.P. Chakraborty, G. Krishnamachari and M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
ABSTRACT:
A shielded assembly for Cf-252 source incorporating
the provision for pneumatic sample transfer system for
irradiation has been designed
and installed at
the
Institute of Science, Bombay. A Cf-252 sealed source of 750
ug is placed inside a moderator assembly consisting of
paraffin blocks. The central block has the provision to
hold the source as well as the pneumatic sample transfer
system. The irradiatioon point is positioned so as to get
maximum thermal neutron flux for irradiation. The whole
moderator assembly is surrounded by concrete shield to
bring down the exposure rate outside the assembly to an
acceptable limit.
The
pneumatic transfer system was designated
fabricated
and
installed at the
Nuclear
Chemistry
Department, Institute of Science, Bombay, along with the
control system. The control system consists of three units
for controlling the irradiation time, travel time and the
delay time for the sample. The transfer system enables
automatic loading of the sample for irradiation at the
source and ejection of the same after a preset time of
irradiation back to the loading point. The time of transfer
will be less than 0.5 seconds which is useful for studing
the short lived activity.
The thermal neutron flux available for irradiation
with this facility is 1.2xl0E+7 n/s/cm2

5. REMARKS:

1

6. STATUS:

1
1

Completed
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1
t
1

8. REFERENCES:

15

7. KEYWORDS:
Fission neutron source
Thermalisation
pneumatic

1. TITLE:
Operating Experience on Reliability
of Emergency Power Supply System

2. CATEGORY:
1- 16

3. ADTHOR/S AND ADDRESS:
V.V.S. Sanyasi Rao,*A.K. Babar,*R.K. Saraf
Health Physics/Reactor Engineering Division,
BARC, Bombay - 400 085
4. ABSTRACT:
The
reliability
requirements ((RR)
for
diesel
generators (DGS) which are the on site power sources were
highlighted and the preoperational testing required "to
demonstrate1 the RRS are spelout. The periodic testing
necessary to maintain the designed reliability level is
mentioned and finally the performance evaluation of the DGS
in our pwer station was called out. The usually quoted
probability
of failure on damand and the
estimates
available from operating experience are comparable and are
of
the same order. The various causes
contributing
significantly to different subsystem and component failures
are instrumentation and control, lube oil systems etc.
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4. ABSTRACT:
One of the upper limit accidents usually consisered in
the safety analysis of a fuel reprocessing plant is an
accidental explosion, followed by a fire, of an ion
exchange
column containing resin loaded
with
large
quantities of plutonium. As a result of such accidents, a
certain fraction of Pu is released in the form of aerosol
into
the
ventillation system, and finally
to
the
environment through HEPA filters and stack. The release
factor has been determined using three different sizes of
scaled down models of the process cell. The scaled down
quantity of resin was loaded with thorium in nitric acid
medium Th was used as Pu-simulant. Other factors like
aerosol characteristics and the kinematics of process of
fire were also studied.
The aerosol release factors for the three models were
found
to lie in the range 0.01 - 0.07%
and
varied
non-monotonically with model size. These results with
simplified aerosol modeling yielded the release factor for
the actual cell condition as 0.12% with 0.1% an upper limit
value. Aerosol parameter AMAD and g were 2.0 um and 2.0
respectively.
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3. AUTHOR/S AND ADDRESS:
S.D. Pradhan, K.N. Kirthi and S. Somasundaram
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4. ABSTRACT:
The 14 UD Pelletron accelerator is used to accelerate
the heavy ions upto (n+1) 14 MeV, where n is the charge
state of the ion. Though the heavy ions themselves may not
pose a problem for shielding purpose, the
secondary
radiation
produced
by their interaction
are
quite
penetrating and hazardous to the experimenters and to the
public. The secondary radiations are the neutrons produced
by the heavy ions (HI,n) type of reactions and gamma
radiations. The proper shielding is to be designed to limit
the exposure outside to a permissible level.
In this paper for the purpose of shielding the heavy
ion reaction considered is the reaction of C-12 on Fe with
energy of 10-15 MeV/a.m.u. The methodology adopted is
effective half vlau'e technique which is an approximate
Mayor's model. Knowing the incident yield spectrum and
yield per ion (14.5xlOE-4 n/ion) effective energy and
effective half value layer is obtained. Which is used for
shielding calculation. The shield thickness thus obtained
have been used to construct the walls of the beam hall
No. 2 of the Pelletron accelerator.
The maximum current is assumed to be 500 nA for heavy
ion shielding. The ordinary concerete thickness evaluated
for the beam hall No. 2 works out to be 1.15ro for the
shortest distance from the target.
The interlock and warning system at various locations
are discussed. SF used as an insulating gas is non-toxic
and a simple asphyxiant like nitrogen. The safety aspects
of SFg handling, storage are considered. The emergency
situation in case of large leakage of SF^ are discussed.
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Microdosimetric Studies of a Collimated Beam of Neutrons with Potential
Therapeutic Investigations
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4. ABSTRACT:
In the treatment of tumour, collimated beams of
neutrons are being increasingly used because of their low
OER, high therapeutic gain factor and response independent
of the cell cycle. Many neutron sources have been developed
based on (d,n) and (p,n) reactions. In the present work, we
a neutron source based on Be (alpa.xn) reaction is used.
Usually (alpha, xn) neutron spectra have a broad hump
towards the high energy side and hence, such sources may
have a higher penetration power compared to other sources.
In our arrangement, the target is sufficiently thick to
stop all the alpha particles which have 40 MeV energy. The
collimator made up of steel, paraffin and wood produces a
field of size 10 cm x 10 cm at a SSD of 55 cm.
Microdosimetric studies were carried out for a neutron
source produced by bombarding a thick beryllium target with
40 MeV alphas, Central axis depth dose distributions were
measured in a water phantom. The microdosimetric quantities
were estimated for 38 positions inside the water phantom.
Using the Dual Radiation Action model, the RBE of this
neutron source is estimated to be about 2.86. The RBE
remains invariant with depth both along the central and
transeverse axes, as reflected in the variations of Y.
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ABSTRACT:
This work covers a study of the cost-benefit analysis
for a planer wall shield in an accelerator with a 60 MeV
alpha beam and having other configuration similar to those
of the Variable Energy Cyclotron at Calcutta. The study can
be interpreted by means of a process of optimization by
which a level of exposure is established in such a way that
further reduction in exposure is economically unwarranted.
Optimization requirements involve minimization of the
cost of protection X(w) and the cost of detriment Y(w), ie,
X(w) + Y(w) = minimum, where W represents the level of
protection, eg., shield thickness in the present case. With
increasing W, the value of Y(w) decreases, but X(w)
increases. The optimisation procedure involved requires
expressing Y(w) in terms of money value since X(w) can be
expressed in monetary terms. To do so, we write
Y(W)=

S (w;

Where S (vt) is the collective dose equivalent and
alpha is the proportionality constant expressing the cost
assigned
to the unit collective dose for
radiation
protection purposes and is having dimension of Rs/man-rem.
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4. ABSTRACT:
Studies
on
the size
distribution,
dissolution
characteristics and radioactivity concentration of aerosols
was carried out to arrive at DAC values in working
environment. It was observed that the concentration of
Cs-137, Sr-90, Pu+Am and uranium were in the ratio of
94.76, 2.33, 2.72 and 0.19. The AMAD and (Tg of the
aerosols were 6.8 urn and 2.35 respectively. Further it was
found that 40* the material cleared with half-life of 1.2 d
and remaining with 155 d.
Calculation of effective dose equivalent resulting
from inhation of such an aerosol was carried out. This data
was
used for calculation of DAC of a
mixture
of
radionuclides having activities in the ratios as stated
above . DAC values based an beta gamma counting in GM and
alpha counting in ZnS (TL) counting set up work out to be
3.09 and 0.09 Bq m"3.
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,. ABSTRACT:
Health Physics Group at NFC regularly monitors the
Uranium Oxide Powder handling areas (UOP&CFFP) for air
borne U levels and associated particle size distribution to
assess the inhalation hazard to workers.
The data collected over the past seven years showed
that
the annual average of airborne uranium
levels
measurement of particle size distribution of aerosols using
a half inch HASL cyclone assembly showed an average AMAD
value of 6 in. U thorax burden for radiation workers was
evaluated from air sampling data based on ICRP-30 lung
model for different pulmonary half time clearance of 120.
240, 360 and 500 days. These values were compared with the
doses received by persons who have put in continuous
service in Uranium Oxide handling areas for seven years and
above. The mean was 11.9 i 5.5 mg of U obtained by lung
counting of 26 persons in U.O.P in 1987. This is nearer to
calculated
value
using
360
days
clearance
time.
Measurements on 33 persons in CFFF gave 10.5 + 5.7 matching
with 240 days halftime.
The present study indicates a half time clearance of
250 to 360 days for Uranium Oxide from pulmonary region
suggesting that the ICRP's assumation of 500 days for half
time clerance is too conservative in estimating the risk of
inhalation hazard.
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4. ABSTRACT:
Plate-out of thoron daughters on different surfaces
such as glass fiber filter paper, millipore filter, cotton
fabric, nylon, polythene etc. were studied under plant
conditions. Studies - howed progressive build up of activity
on all surfaces with respect to exposure time reaching a
saturation activity in about 10 hrs. The decay of the
collected activity indicated that more than 90% of the
activity plated out was Th B (Pb-212). Nylon was found to
collect maximum activity, 14 times higher than glass fiber
surface. The study showed unsuitability of nylon based
fabric as working dress. Ammoniacal EDTA was found to be an
effective decontaminant for the plated out activity.
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4. ABSTRACT:
A
microprocessor based envrionmental gamma
dose
measuring system has been installed at Modular Lab.,
Trombay and H.P. Labs. Tarapur. At Trombay the system is
further augmented with a VHF telemetry based
remote
environmental dose measuring network currently in operation
with one master and 3 slave station situated in and around
Trombay. The basic system uses a large volume energy
compensated G.M. counter with an Intel 8085 based system
programmed to accumulate TTL output form the counter
assembly in 5 minute intervals. The processor then computes
hourly mean doses, S.D. and can store these data along with
RTC information for 128 hours. This data is used as
data-base in PC to show dose variation in the form of
hourly bar charts day wise, total daily dose variation
above normal background and these have been found to.
have
sound correlation
with the prevalent wind
direction
being monitored separtely in Met-system.
The nature of radio activity released through TAPS
stack was studied using in-situ gamma spectrometry with a
portable
HPGe detector and HPD 4K-MCA. The
results
indicated that dose variation at Tarapur is mainly due to
release of small quantity of noble gases and their solid
decay products namely Xe-138, Cs-138, Xe-135, Kr-88, Rb-88.
Kr-89 etc. while at Trombay the variation is attributed the
to release of Ar-41 through stack of Dhruva and CIRUS.
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4. ABSTRACT:
During the handling of Californium-252 sources, high
burn-up
plutonium and photoneutron sources, a
quick
assessment of gamma radiation exposure is carried out by
using quartz fibers pocket dosimeters. For an estimation of
neutron dose, fast neutron dosimeters are frequently used.
In this paper, fast neutron response of quartz fibre
dosimeters of Stephen, Victoreen and BARC makes were
studied by exposing them to standard Cf-252 source (about
655 ug) and Pu-239-Be source (74 GBq) and results where
compared
with fast neutron dosimeters
of
Dosimeter
Corporation of America. Except for the lower response of
BARC makes dosimeters for Cf-252 neutrons, the response for
all dosimeters to fast neutron is similar (within + 30%).
The reading of the dosimeters approximately corresponds to
neutron dose in Rad. The data was explained on the basis of
events produced in construction material of the dosimeters.
These quartz fibre pocket dosimeters can be therefore used
for neutron monitoring when gamma field is low.
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Application of Al t 0 3 - PTFE TL
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monitoring

2. CATEGORY:
2 - 8
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4. ABSTRACT:
The usefulness of the A1,O. thefmoluminescent phosphor
powder developed by Mehta and Sengupta for environmental
radiation dose measurements was demonstrated in the Fourth
International Inter-comparison of Environmental Dosemeters
at Houston, USA (1979). A1,C\,- PTFE disc in the weight
ratio of 1:3 have been prepared. These discs have been used
alongwith CaSO4 :Dy-PTFE discs (BARC) for estimating the
radiation background over a period of three months at 20
locations in BARC, Trombay site.
The 180° C peak in the Alt0<j phosphor was used for dose
estimation. The thermal decay of this peak at an ambient
temperature of 30°C is about 1.8% per month. The radiation
doses measured over the three month period found to be in
the range 0.04-4.0 mGy (4-400 mr) in agreement with the
dose estimated using CaS04 -PTFE discs except at two
locations where the doses indicated by CaSO4
PTFE discs
were higher by factor of 1.8 and 2. These differences are
explained on the basis of relatively larger contribution of
low
energy
photons at the
corresponding
dosemeter
locations.
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4. ABSTRACT:
The CR-39 track detector film is presently being
widely investigated for neutron dosimetric applications
because of high sensitivity to recoil protons. Similar
efforts have been initiated in our laboratory to arrive at
a practical system for use in personnel dosimetry.
Experiments were carried out at Van-de-Graff facility
at BARC to study the response of CR-39 films (in bare mode
and with different thicknesses of polyethylene radiator) to
fast monoenergetic neutron of 0.42, 0.72, 1.17, 1.8, 2.44,
& 2.68 MeV. The monoenergetic neutrons were obtained using
the nuclear reaction H3(p, n) He3 and keeping the targets
at various angles. Polyethene radiators of 200, 500 and
1000 um thicknesses were kept in contact with CR-39
detectors
during each set of irradiations. All
the
irradiated films were chemically etched for 10 hours in 6N
KOH at 60 C and track densities were counted under the
microscope.
Neutron
fluences in the above experiments
were
estimated using activation of gold foils mounted on the
target assembly. The estimated fluences were in the range
of 7xlOE9 to 2.4xlOE9 n/cm2 and the corresponding track
densities observed in CR-39 films were normalised to a
fluences value of I0E9 n/cm2. The effect of polyethene
thicknesses on the track densities recorded were studied
for the various neutron energies.
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4. ABSTRACT:
Tritium is incorporated as labelled polystyrene in the
luminous paint used in dial painting industry. Since
tritium in the paint is of insoluble nature, pulmonary dose
from
particulate could be significant. For
internal
dosimetry of persons handling tritium labelled paint, air
monitoring was carried out simultaneously using portable
tritium monitor, cold strip method and Anderson Impactor in
different work area's of the factory. Non-particulate and
particulate tritium concentration varied from 74 to 578
KBq/m3 respectively. The DAC value for tritiated water is
9xlOE5 Bq/m3 and that for particulate bound tritium. which
is likely to be mainly labelled polystyrene is worked out
as 2xlOE5 Bq/m3. Methodoloy for evaluation of lung burden
of 3H, whole body burden and CDE are being explored.
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4. ABSTRACT:
Monodisperse test aerosols find use in the calibration
of
size separating instruments,
filter testing
and
inhalation studies. A condensation type aerosol generator,
capable of producing mono disperse DOP (Dioctyl phthalate)
aerosols in size range of 0.3 to 1.3 um with standard
deviation between 6 and 14%, has been designed. It works at
near atmospheric pressure,
gives reproducible aerosol
output and can be operated easily. It has been calibrated
for droplet sizes, using an aerosol centrifuge.
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2. CATEGORY:
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••sr:

ABSTRACT:
An S08r> micro-processor based memory buffer unit has
been developed to use with the met-micro system. The unit
can store the hourly met data from the micro-met system for
3 days. The unit receives the data in serial and stores it
sequentially in JRAMs. The unit has been programmed which
can be interfaced to a PC or a DCM Spectrum computer. A
software developed in BASIC links this buffer unit with PC
or Spectrum computer. The entire stored data can be
transferred on to the floppy by initiating one front panel
control on the buffer unit. One unit is currently in use at
Met-Lab. Tarapur.
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4. ABSTRACT:
A film having a thin coating of AgBr is dipped in KI
solution for 2-3 hours and washed thoroughly to be kept in
a simple solution of radio-iodine, the film is washed again
and dried before using it for beta counting to study the
pick-up of radio-Iodine for stadardising the method. The
film
was
also measured for
gamma
activity
using
Gadetector, For one hour contact time the pickup of
activity on the film from the solution is found to be 16+3
Bq/ml for 12 m area. The corresponding figure for beta
counting
was found to be 16 + 4 Bq/ml. The pick up is
found to increase with time. Interference from other
fission product activity and applicability of the the
method in different media have been investigated.
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4. ABSTRACT:
It
is
often found that
location
of
Uranium
mineralisation becomes difficult in areas where soil cover
is considerable, because of poor gamma ray response. In
such area, measurement of integrated concentration of soil
gas Rn-222 (radon) along with cumulative gamma dose helps
to detect the concealed uranium mineralisation.
This
combination method was tried in Singbhum Thrust Belt in.
eastern India where hidden uranium mineralisation was
suspected. Exposure cups equipped with cellulose nitrate
films used as detectors for measuring soil-gas radon
concentration and CaSO^. (Dy) thermolumin*scent dosimeter
for measurement of cumulative gamma dose were used.
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4. ABSTRACT:
In the liquid scintillator the light produced by alpha
particles
decay differently than those
produced
by
electrons. PSD methods are employed to estimate low levels
of alpha emitting radionuclides by reducing the background
due to either beta or gamma events. An attempt is being
made to develop a liquid scintillation counting system
using a simple PSD circuit to achieve a background of 0.01
counts/min. The PSD circuit is based on measuring zero
cross over points to differentiate particle types.
The input signal is first differentiated by a delay
line and subsequently by a RC circuit. The width of the
initial
part of the doubly differentiated pulse
is
different for alpha and beta pulses. This width
is
converted to amplitude by a time-to-amplitude converter.
The higher amplitude pulses from the TAC are due to alpha
particles
and
they are separated
by
an
integral
discriminator. The output from the integral discriminator
opens a linear gate to record the pulse height spectrum.
The figure of merit of the PSD circuit and background in
the alpha energy channel have been worked out using
different scintillator types.
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4. ABSTRACT:
Tritium/deuterium and tritium/hydrogen fractionation
effects
accompanying water sorption
equilibria
were
investigated at 298 .+ 1 K using Dowex and Nafion resins and
tritiated heavy and light waters. Equilibrium pore and
outer waters were analysed for tritium using
Liquid
Scintillation Spectrometer (Packard LSS 4530) employing
tertiary system of Toulene-Triton X-100 phosphor
for
specific yield. Single stage separation factors ( o< and p> )
computed showed a modest depletion of tritinm in the
cationite pore water for Li as well as Csi" forms. This is
in confirmity . with the results of similar experiments
performed
recently
concerning
deuterium/hydrogen
fractionation and is attributable to lesser
hydrogen
bonding in pore water. An experiment performed with Cl
form of anion exchanger (Dowex 1x4), howevercrc(showed
a modest enrichment of tritium in pore water ( <?( = OSI
1.08) which could probably be understood in terras' of
hydrogen bonding effects involved in the hydration of
chloride ion in the exchanger, i .* - t
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4. ABSTRACT:
Derived Air Concentration values (DAC) for tritium
being high i.e. 8x10 Bq/m* (~ 21.6 uCi/m3 ) the ambient
moisture samples corresponding to such levels normally
contain relatively high concentration in aqueous from. This
provides comparatively larger currents in a single PMT/LS
system even though the background due to thermionic noise
is not very small. In nuclear power stations during
operations and maintenance fractions of DAC or even higher
order of DAC of tritium are encountered. Additionally
periodic inventory of moderator coolant of PHWR systems are
carried out wherein samples containing relatively large
concentration of tritium need to be analysed. Utilising
these factors a simple single PMT/LS system has been
designed for such purposes. The PMT used was EMI 9635 which
has a dark current ~ 10 amps. A cocktail, containing 10 ml
of Dioxan for even smaller volumes) was used for tritium in
aqueous form. A digital read-out is also provided for
convenience. Air concentration of tritium corresponding to
several values and fractions of DAC are monitored and found
that lowest detection limit was ~ 0.05 DAC. Provisions have
also been made for subtraction of background current.
Larger concentrations of samples are also counted with ease
without the necessity of large dilution thereby introducing
dilution error.
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4. ABSTRACT:
Aqueous samples containing tritium concentrations may
be generally analysed by using the conventional dioxane
based
scintillation 'cocktails' or
the
commercially
available 'Instagel', Additionally 'tritol' systems, which
contain toluene and a surfactant such as 'Triton-X-100' at
an optimum volume ratio of 2:1 can also be used eventhough
the relative efficiency is lower compared to the other two
cocktails mentioned, for the same volume rations
of
scintillator to sample. Conventional methodologies adopted
for quench correction are not easily optimised in the
presence of chemi - or photo - luminescence. Further
isotope effects in the 'volume quench' of polar solvents
are different just as the presence of peroxides can cause
similar
variations.
The
behaviour
of
scintillator
'cocktails' in the presence of samples of high pH and
different types of hydroxides is also of primary interest
in the determination of 'true' tritium content of such
samples. Possible effects on the spectral shapes of the
tritium betas in such situation are also significant.
The types of samples encounters during the course of
electgrolysis of heavy water pose some or all
such
problems. The paper describes the sample preparation and
counting methodologies for the determination of high as
well as low tritium contents of all such samples when
counted in a Liquid Scintillation Spectrometer.
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4. ABSTRACT:
Energy transfer mechanism in a liquid scintillator is
primarily controlled by the spectral characteristics of the
constituents of the scintillator solution. While the basic
fluorescence the generating properties of the
liquid
scintillator
is generally reproducible in
a
liquid
scintillator counter, the very act of counting various
types of process samples and environmental samples (both
aqueous and organic) introduces several changes in the
energy transfer mechanism. This affects the detection
efficiency and reliability of counting tritium, radiocarbon
and other low energy beta emitting radionuclides.
Several liquid scintillating media which use solvents
such as dioxan. toluence, binary systems such as tritonXlOO
:toluence
itritol)
of
different
compositions.
Unisolvi^briton-X-100,
and the
commercially
available
scintillator,
'Instagei' edfct have been
studied
for
estimation of tritium and radiocarbon as well as dual
isotope counting techniques, using a Liquid Scintillation
Spectrometer. The emission and absorption spectra
of
different compositions of Triton-X-10G: Toluence systems as
well as samples containing alkali impurities of different
concentrations have been determined using an Aminco-Bowman
Spectro-Fluorophotometer.
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4. ABSTRACT:
An On-line monitor has been developed and calibrated
for the measurement of concentration of liquid effluents
mainly pi-imary coolant water. It comprises of a sampler
having an annular space for the flow of liquid effluent and
a. GM detector placed along the areas. The OiM detector
measures the gross gamma radiation emitted by the ma.ior
radionuclide present in the effluent.
The primary coolant water was passed through the
monitoring system and steady counts were obtained in the GM
count rate meter.
The corresponding water activity was obtained by
planchetting a known volume of water and counting it in an
end widow GM counting set up. The ratio of the water
radioactivity concentration (Bq/ml) at 45 min decay and the
count rate obtained on-line with the monitor was (2.56±0.23
Bq/ml;/cps. When measurements by both methods were carried
out at the same times, the ratio was 4.72 +- 0.36 iBq/ml)
cps for all times ranging from 45 min to 50 hrs.
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4. ABSTRACT:
The ventilation duct of NAJSORA Atomic Power Station is
made of 0.8mm thick mild steel and has rectangular cross
Section of 80 cm x 50cm. A 1.8m long portion of the duct of
identical dimension along with the ventilation
duct
monitor was brought to CIRUS for calibration with Ar-41.
Air from CIRUS gaseous effluents was drawn through the duct
and an on-line gaseous monitor before exhausting back into
the gaseous effluent system. The on-line gaseous monitor
comprised of a sampling head tvolume 225m<3) in a Marinelli
cup
geometry
and 54.cc Ge-detector
coupled
to
a
microprocessor based 4K multichannel analyser. The on-line
monitor measured the concentrations of Ar-41 in Bq • nf3 >
where
as the ventilation duct monitor measured
the
radiation field in mR/h. From these reading a calibration
factor of <8.48+-0.68)xlD Bq in3 or 2.29 +-0.18 mCi . m per
mR/h was obtained.
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4. ABSTRACT:
Feasibility Studies for setting up an on line monitor
for the measurement of concentration of various radio
nuclides in the gaseous effluents from the stack of a
nuclear reactor has been carried out using a 54 cc. Ge
detector. The sampling head is of Marrinelli cup geometry.
The air to be sampled is drawn through the filter holder
(having glass fiber and activate charcoal filters) and
annular space ifilled with K.I impregnated granules ) of the
sampling
head.
The Ge detector is
coupled
to
a
microprocessor based 4K MCA.
The collection efficiency of the sampling head has
been determined for various radio nuclides for halides-i it
has been found to be S5% at a sampling rate of 60 l.min
The concentration of Br-82,Ci-38, 1-131, 1-132, 1-133,
1-134. 1-135. Cs-138 and 0-19 per MW of power of the
reactor have been observed to be 0.56, 159.5. 0.11, 0.70,
0.78, 3.7. 1.27, 11.25 and 1546.2 Bq in respectively. The
feasibility
studies
will
be
used
to
achieve
a
microprocessor
based real time on line
system
for
monitoring stack discharge from reactors.
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4. ABSTRACT:
Ar-41 is the major radionuclide related to
the
atmosphere from an operating nuclear reactor which makes
use of air for cooling various components. The release . of
Ar-41 through the stack need to be measured to ensure that
it does not exceed the design value. A technique for Ar-41
measurement has been developed and used for measurement of
stack releases from the 100 HW Dhruva reactor.
The
technique uses high resolution gamma spectrometer analysis
of the Ar-41 activity trapped in a 'marinell cup1 sampling
chamber. The salient features of the technique air at
improving the accuracy of Ar-41 measurement. The efficiency
of the chamber for Ar-4.1 gamma (1.293 MeVj was measured to
be 0.20% +- 0.003% (1.5%). On the basis of measurements at
various power levels, the estimate of release at 100 HW
Ith) works out to be 1219 Ci. d"1 as compared to theoretical
estimation of 1163 Ci. d?
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4. ABSTRACT:
An electret is a piece of
dielectric on
which
quasi-permanent electrestatic charge is stored. It can
produce electrostatic field equivalent to a DC voltage of
2-3 K.v. An electred enclose in a volume results in a
dosimeter in which ion of opposite sign produced by
radiation on the volume are collected by the electret. The
resulting drop in the potential of the electret can be
related to the radiation dose.
The Environmental Electret Dosimeter system developed
in the Health Physics Division consists of
electret
dosimeter and specially developed compact battery operated
electret charge reader. The dosimeter comprises of a
positively charged piece of teflon electret mounted on an
insulated disc which forms the end cap of a bakelite
cylinder of about 130 ml volume. The dosimeters are
calibrated for the integrated dose against the drop in
potential of the electret using standard sources to
cover
a wide range of photon energies. The dosimeter, gives a
typical calibration factor of 35 V for a dose of 8.73 -uGy
(lmR). It can be used to measure integrated dose of as low
as lmR, which implies that at the ambient dose rate of 10
uRh, the integrated dose after 4-6d can be conveniently
read. One of the challenges to be met to achieve this is
the making of stable electrets which will not lose charge
due to humidity, the possible charge accumulated by the
dosimeter chamber etc.
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4. ABSTRACT:
Electret
chambers
have been
used
in
passive
configuations for radiation dosimetry. In the course of
work carried out concept of active configuration
of
electret chamber were developed, having potential for noble
type
of electret dosimeters Two
configurations
are
described below:
1.
Ion Current Charging Type: A response of continuously
increasing signal with cumulative dose was observed in an
electret chamber. This response is entirely different from
the response of conventional electret chamber. The response
was explained on the basis of ion current charging of a
capacitor. Response was derived theoretically. This type
of electret chamber has the potential for development of
instruments
with on-line monitoring of radiation for
on-line experimental radiation monitoring, charging of
capacitor due to bias current of operational amplifier IC
puts limitation, Perhaps, in future with the development of
IC with lesser bias current, this concept may become
feasible
2. Motorised Sensing of Electret Charge Type*- This is based
on the concept of insitu charge measurement cf electret by
using a motor to move the electret charging
charge
measurement. This concept was tested for environmental
radiation measurement.
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ABSTRACT:
The organic and inorganic fractions of Iodine in the
environment
of an 1-131 production plant have
been
estimated by their adsorption in activated charcoal and
sodium
hydroxide solution.
Trapping efficiency of a
cartridge containing 4cm x lcm dia column of activated
charcoal of 18-25 mesh was evaluated for organic and
inorganic forms of Iodine.
Air from the 1-131 plant was drawn with a flow rate of
about 6 lpm through a glass fibre filter paper ( to remove
the particulates) followed
by a series
of
charcoal
cartridge and sodium hydroxide bubbler. 1-131 activites in
the charcoal cartridges and sodium hydroxide bubblers were
estimated by counting in a well type Nal(Tl) scintillation
set up. A semilog plot of distribution of activites in the
charcoal cartridges could be resolved into a fast adsorbed
component
and a slow adsorbed component..
From
the
distribution pattern of activities in the traps it was
concluded that the slow and fast adsorbed components are
due
to the organic
and inorganic forms of
iodine
respectively.
From the measurements, it was estimated that the 1-131
plant environment contained about 60% inorganic and 40%
organic form of Iodine during the present experimental
conditions. The trapping efficiencies of the activated
charcoal cartridge for inorganic and organic forms of
Iodine were estimated to be 99% and rd0% respectively.
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4. ABSTRACT:
Estimation of Pu and fission products contamination
in various processing streams plays a very important
role in fuel reprocessing plant for quality control,
evaluation of plant performance and for safety related
problems. A gamma
spectrometric technique has been
developed
to estimate Pu in solution using 129 K.eV
gamma emitted by Pu-239. A non-linear imprical fitted
relation between compton
corrected photo peak counts
and the Pu-239 concentration
has
been used to
arrive at
the
Pu concentration in unkown samples. The
fitted coefficients in the used relation are arrived at
using least sequare fitting technique with standard
samples. For
fission products, the efficiency curve
of the system has been established by fitting
experimentally obtained efficiencies for different photo
peak energes from standard sample solutions in a second
ordsr polynomoal. The system uses a 62 c.c. HPGe detector
with a progammed HFD 4K-MCA. The MCA directly prints the
results is concentration of Pu on mg/ml and activties of
fission products in Bq/ml The common fission product
contamination found in Pu solution are Ce-144, Pr-144.
Sb-125, Ru-106, Rh-106. Cs-134, Cs-137 and Zr-95. Nb-9&.
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4. ABSTRACT:
A PC based image analysis system has been commissioned
in the division with the help of Electronics System
Division. The system consists of a B/W T.V. camera as a
imaging device, a video frame grabber to acquire a digital
image, an IBM PC/XT to process and analyse the acquired
image and a colour monitor (RGB analog monitor; to display
the image. The system has a spatial resolution of 256x256
pixels and 64 gray levels tonal resolution. A large number
of image handling, processing and analysis of routines are
available with the system. A special software pack to suit
the requirement of SSNTD applications has been developed
for the system. The software provides track areas and total
no. of tracks, present in a view screen by the camera via
an optical microscope. This feature is being studied to
develop an automatic SSNTD film processor unit using the
system.

5. REMARKS:

! 6. STATUS:
J ?. KEYWORDS:
In progeressI
Image analyser
SSNTD, optical
microscope

REFERENCES:
M.S. Kale, V.B. Joshi. A.M. Bhagwat. D.N. Sharma.
M.R. Iyer and V.K. Chaddha
A veratile microprocessor based image analysis system for
application in the field of SSNTD .
Paper presented at the National Symposium cum-workshop onadvance in imaging and image processing, Bombay, 1988.

1. TITLE:
Integrated Digital Personnel Dose
Measuring System

3- 19

3. AUTHOR/S AND ADDRESS:
G. Krishnamachari, b.N. Sharma, K.K. Uppal,
Kum. P.S. Jethmalani and M.R. Iyer
Health Physics Division. BARC.
Bombay - 400 085
4. ABSTRACT:
An integrated digital system consisting of a digital
dosemeter reader and ,a charger have been developed to
update
instantaneous of personnel dose records.
The
dosimeter is an intelligent digital pocket dosimeter can
memories user identification (I.D.) code. It provides
instantaneous display of total integrated dose. An audio
alarm facility is provided in the dosimeter if the dose
exceeds the preset limit. It is powered with a 7.2V
rechargeable battery that can provide around 8-10 hours of
continuous operation. The reader in an 8085 up based unit
that can work as standalone and can also be interfaced
with PC. An identification (I.D.) code can be loaded into
the unit which is stored in the zero power rechargeable.
battery back RAM. The integrated dose can be seen in the
visual display when the the battery is fully
charged. This integrated digital approach in keeping up to
date personal dose record will may useful in operational
areas.
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ABSTRACT:
The efficiency of the 4-R neutron counter at the Van
de Graaf facility in BARC has been computed for a number of
neutron energies in the range of 0.5 MeV to 14 MeV using
the Monte Carlo program MORSE-CG. The 4-/r neutron counter
consists of 12 one inch diameter, 46 cm long 3 counters
arranged in two rings of diameter 16 cm and 21 cm with six
in each. These are located in a cube of 60 cm filled with
paraffin. There is a suitable central hole through one face
of the cube reaching to the centre for the particle beam to
irradiate the target located therein. There are boric acid
and cadmium layers outside the two rings to attenuate and
remove any stray neutron from outside the cube. Track
length scores are made in the inner.and outer ring counter
volumes to attain the mean fluence spectrum over the
counters. Additionally from every point of interaction an
expectation value of the fluence at specified
point
detectors along the axis of the counters is also obtained.
Folding these
with a response
function
gives the
non-thermal component of the efficiency. For the estimate
of the thermal neutron component. neutrons are assumed to
become thermal neutron sources at the locations of energy
cut-off. Point source diffusion kernel yields thermal
neutron fluence scores. Non-thermal component is seen to be
about 3Sb of the efficiency. Results of efficiency arrived
at thus are found to be in reasonable agreement with the
experimentally measured values below 1 MeV.
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ABSTRACT:
Large area multiwire gas flow proportional counter
have flat large sensitive area 700 sq. cms. etc., and a
thin 1 mg/cm mylar entrance window. Such large area
detectors with thin window then make very
effecient
detectors for alpha and beta contamination. In Health
Physics Division such counters of area 1000 Sq cms for
laundry, 700 sq cms for feet and other parts of the body,
350 Sq cms for hand, have been developed. These give alpha
and beta efficiency of over 35% enabling quick efficient
detection of alpha and beta contamination. These have a
pleateau of over 200 volts. The large thin mylar window may
have some pinholes. Such pinholes of window make the
commonly used PM+Scintillator photo sensitive, rendering it
useless for monitoring. These pinholes pose no difficulty
as a continuous small gas flow of gas Pit) is maintained
and the counters are not photosentive. Such large counters
are extensively used in portal monitors, hand and foot
monitors, laundry monitors, portable trolly moved floor
monitors etc.» The delicate mylar window is prone for
puncture. In this instance, the window can be easily
replaced by the user. The operational cost of the system to
be economical. In the rare case if anode wire is broken it
can readily be replaced by a special tool. Cost of the
detector is proportional to the detector area, which is
particularly true for GM, scintiliator and solid state
detectors.
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4. ABSTRACT:
Continuous
environmental
background
monitoring
requires sensitive detectors capable of measuring up to 1
micro R/hr or better, good long term stability (over a
month or year;, good energy response, dynamic range from
micro R/hr or more etc., the background monitoring systems
should be comparable in performance to the well established
international systems like Reuter Stokes RS-111 which is a
25 atmosphere high pressure ionization chamber, HPIC, with
stable electronics.
In the present work, a 120 Its. polythene drum,
commonly used for household water storage etc., is modified
a little to fix, a well insulated anode. The chamber is
coated with a conducting, paint, hermitically sealed and
filled with-dry stored air, at atmospheric pressure. These
large volume atmospheric pressure ionization
chambers
(APIC) are easy to fabricate. It has a sensitivity better
than 1 micro R/hr, flat energy x-esponse within +/- b% from
30 Kev to 1.5 MeV. The long term recorded background gives
stable baseline indicative of stable detector and its
detector amplifier.
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ABSTRACT:
Scintiliator coupled to the silicon photovoltaic Cell
(PVj offers many advantages over the traditionally used
detectors like PM:SCINTILLATOR, <3M counters,
lonisation chambers and also over recently introduced
solid state detectors like cadmium Telluride etc. PV like
PM measure light and hence can be coupled to a
scintiliator. But unlike PM it is very rugged, light
weight (2 grams;, requires no EHT supply, immune to
magnetic field etc. But the PM is about 10 to 50 times
more sensitive than the PV. Solid state detectors are
quite attractive but are limited in sensitivity as
their active mass cannot be readily increased.
PV:SCINTILLATOR is attractive from this point in that its
sensitivity can be altered by changing the mass of
scintiliator.
In our application a 3mm thick (CaF tEuj scintillator
is coupled to a 1 cm diameter photovolaic cell. The CaF
(Euj scintillator indigenerously manufactured is immune to
temperature and humidity, has an effective atomic number of
17, very near to that of silicon making design of energy
filter simpler. This compact 3cc, light weight 2.5 grams,
detector requires low power, and has a sensitivity to a
500cc
ionisation
chamber. This PV+CaF tEuj detector
measures beta. X-rays and gamma rays doses linearly from
1 R/hr to over 200,000 R/hr.
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4. ABSTRACT:
Extrapolation chambers, with small volume are used for
accurate beta dose rate estimations but this is exclusively
a laboratory instrument. Routinely beta dose rates are
measured
in field by conventional beta/gamma
survey
instruments like Teletector etc.. Which have comparatively
large
volume,
thick
windows
etc.,
and
normally
underestimate beta dose rates. Two survey instruments with
thin 2 mm scintillator detectors are developed to cover the
wide range of 0-2000 R/hr. In one instrument a 2 mm
scintillator is coupled to a 55 mm diameter PM. The well
established micro R instrument is used with this probe. The
range of 200R/hr to 200mR/hr of beta is covered by four
ranges
and in addition to this the probe
provides
contamination check from 5000 to 50 cps with
audio
indication.
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ABSTRACT:
A
photomultiplier
(PM)
plastic
scintillator
combination
used
in
a novel
way
for
monitoring
environmental background radiations offers good sensitivity
and stability. Continuous background monitoring is normally
done using high pressure chamber which have the sensitivity
of the order of 1 micro R/hr and good
stability. These
chambers are made of thick SS walls compromising on low
energy response. Further one has to measure currents of the
order of 10
amp. a difficult task in humid atmosphere and
hot weather. Plastic scintillators coupled to PM can give
good sensitivity, have fast response, light weight, possess
flat energy response from 60 Kev to 1.5 Mev, and has
current of 10
amps/micro R/hr. However PM is prone to
errors due to change in dark current, gain variations. PM
ageing, EHT variations etc., and as such is rarely used in
this simple format tor continuous monitoring of background.
In our system the PM and scintillator are separated by a
gap of about 3 mm through which a three position drawer is
moving. This arrangement compensates for the dark current
and the gain of PM dynamically, in the second position the
gain of PM is accessed with stable light source. In third
position
the
scintillator light is
measured.
This
scintillator light is readily corrected for dark current
and gain of the PM as determined in the two earlier
positions of the drawer.
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4. ABSTRACT:
Micro R Survey meter is sensitive, universal, wide
range sux-vey instrument covering the range of 10 micro
R/hr in seven over lapping ranges. It uses indigenously
manufactured cylindrical plastic scintillitor is coupled to
the instrument by a meter long cable and is removable. The
detector is fitted with a removable cap which facilities
detection of betas and low energy gammas.
The instrument is operated in a direct current mode in
the range from 10 R/hr to 10 mR/hr providing a good flat
energy response. In the ranges from 1 mR/hr to 10 micro
R/hr it is operated in a pulse mode, compromising on energy
response but providing long term stability. This wide range
instrument is portable, battery operated and areas of
application include environmental monitoring in and around
reactor, detection of non penetrating radiations like
betas,
low
energy gammas, radiometry,
lost
source
detection,
geological
surveys etc.
Non
penetrating
radiations like betas. X-rays, low energy gammas are
detected by employing a separate probe in which a thin CaF
(Eu) Scintillator is used, in this same instrument.
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4. ABSTRACT:
The radioactivity of natural uranium is so low that
chemical
toxicity occurs before radiation injury
is
produced. It is necessary to estimate trace levels of
uranium routinely and reliably.
The fluorescence of uranium sodium fluoride phosphor
prepared by fusing sodium fluoride with uranium (from
sample residue) is measured on a fluorometer. The intensity
of emitted fluorescence is a linear function of the amount
of uranium in the sample residue.
The instrument consists of ultraviolet light source
which excites the uranium containing fluoride flux. The
yellow green fluorescence light is isolated by a suitable
filter. This
fluorescent
light is
measured
by
a
photomultiplier. The readings are displayed on a 4 digit
display. The instrument has a facility for setting blanks
setting
standard
etc.
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4. ABSTRACT:
Measurement
of
radon (Rn-222) and
its progeny
concentrations are often required as they are major sources
of radiation exposure in uranium mines and the environment.
Micro-processor based portable devices have been developed
for (i) continuous evaluation of radon concentrations and
(ii) rapid estimation of radon daughter working level (WL).
The continuous radon monitor has a 600 ml perforated
cylindrical chamber with a negatively charged insulated
plate at the bottom and ZnS (Ag) scintillator at the top
optically
coupled to a photomultiplier and
counting
assembly. Air containing radon diffuses into the chamber
and the positively charged RaA (Po-218) atoms, freshly
formed are attracted towards the plate at negative voltage.
The dimensions of the chamber are such that only alpha
particles from radon in the chamber reach the detector. A
portable microprocessor attached to the counter receives
the pulse output from the counter for preset time and
stores for subsequent display. The whole unit is battery
operated.
The system has been calibrated
with
the
scintillation cell method of radon estimation.
The instant working level meter consists of a portable
sampler for sampling the air through a filter, and alpha
counting system for in situ counting of activity on the
filter and microprocessor for data processing and direct
display of WL.
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ABSTRACT:
Thoron has a half life of 55 sec. Therefore while
extending
scintillation
cell
technique
for
thoron
evaluation, counting is done during the sampling of air
through the cell. When air sample is drawn through the cell
using a pump, it has to overcome resistance due to filter
paper, water column in the bubbler and that due to stopcock
etc. in the sampling circuit. This results in build up/drop
of pressure in the cell. Also air density and concentration
of thoron in the cell changes accordingly. For calibration
of scintillation cell for thoron, effect of change in
pressure
should
be considered. The
expression
for
countrate (cps) "C" as a function of pressure "P" (cm of
Hg) in the cell and flow rate "q" d p s ; is as follows:
-iv.p. /P.qj
-Uv+Vjp. /P,q)
C = 2.I.E{e
- e
} . . . il)
Where I is Ra-224 content in the bubbler (Bqi
P is atmospheric pressure icm of Hg)
E is efficiency of the counter
v is volume of tubing etc. upto cellii)
V is volume of the scintillation celliij
&
is decay constant for thoron t s )
The value of "C" calculated according to
above
expression
are found to be in agreement
with
the
experimental values obtained.
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4. ABSTRACT:
Simultaneous alpha and beta counting using pulse
height discrimination is developed. The cross talks in the
two channels iset for alpha and beta) have been studied and
found to be within acceptable limits.
The mechanical part of the system uses a stack sample
changer with an AC step-sysnchro-motor. Cassettes are moved
from the stack and positioned on the groove on the slider
in front of the detector and after the preset time stacked
on the other side followed by a fresh transfer. The samples
can be a standard planchet or filter paper. The stack has
capacity for 50 samples.
The control and recording system is controled uses an
Intel 8065 Processor specially architectured for
the
purpose. The processor enables on-line data prcessing and
prints the activity directly. Protection of data in case of
power failure is also incorporated. Input parameters can be
set through a key board mounted on the processor module.
The units of the sysx.em can be accomodated in a NIM module.
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4. ABSTRACT:
Concentration of K.r-90 and Xe-130 were measured by
on-line sampling system comprising of sampling head and a
portable Ge detector coupled to a microprocessor based 4K
MCA. The concentration of Kr-90 and Xe-137 were measured to
at 20 MW reactor power of CIRUS. The concentration of Kr-90
as measured by double filter method.
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4. ABSTRACT:
Uranium content in samples can be estimated by using
the gamma lines of their daughter products. In case of
freshly separated uranium of few days, the immediate
daugther products Th-234 and Pa-234 cannot be made use of.
Effluent from U-processing plant sometimes contain Th-234
in super equilibrium with U-238. When uranium is processed
isotopes of uranium are separated together and hence U-238.
U-234 and U-235 can be taken as indicative of U-content. In
a short ime Pa-234 reaches equilibrium with Th-234. hence
it can be also taken as an index of Th-234. same way Th-231
can also be taken as an index for U-235.
In this analysis a LEPS planar tie-detector iresolution
48eV at 120 Kev) is used to measure poton upto 200 Kev.
Direct gamma esmission from U-235 at 48, and that from
Th-234 at 63 Kev & 92 Kev ratio was measured to calculate
activity ratio using a fundmental parameter method where no
standard is necessary. Also pairing of 54 Kev gamma counts
from U-234 & 185 Kev gamma counts from U-235 with one of
gamma emission from Th-234 activity-ratio of U-234/Th-238
was calculated knowing this ratio uranium activity in the
effluent can be estimated.
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Background Radioactivity in the
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4. ABSTRACT:
At
Trombay
there is an established system
of
monitoring surface Soil samples for radionuclides using a
bulk gamma counter assembly with 20 cm dia x 10 cm thick
Nal (Tl) Solid flat type detector. Soil samples. Collected
from Trommbay Environment prior to and after Chernobyl
accident which occurred on April 26, 1986, have been
compared for Cs-137 content in order to determine the
contribution from the accident. The range, geometric mean
and geometric standard deviation for Cs-137 in soil from
each location prior to the accident were compared with
those after the accident. The results revealed that there
is no detectable increase of Cs-137 in the soil due to
Chernobyl fallout deposition in the Trombay environment
unlike European countries.
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4. ABSTRACT:
The deposition and accumulation of radionuclides by
the bottom sediments are determined by physico-chemical
nature of the radionuclide and sedimentation rate. With a
slow
sedimentation rate the radionuclides
would
be
dispersed widely and transported to distant places from the
discharge location. With a fast sedimentation rate the
radionuclides get deposited in close proximity of discharge
location.
Among the different methods available for determining
sedimentation rate, the one based on exponential profile of
excess Pb-210 in undistributed sediment core, was employed.
Pb-210 was separated from the sediment using ion exchange
technique, after extracting Pb-210 together with Pb carrier
in a mixture of HNO and HC1. Measurement of Pb-210
activity was done by counting the equilibrium activity of
Bi-210.
Since the excess Pb-210 in the sediment column follows
exponential decay, using the formula
-xt
-mt
I = Io e
ie 1= Io e
the average mass sedimentation rate which where in is mass
and
was found to be 0.13 gm/cm /yr, while
linear
sedimentation rate was 0.7 cm/yr.
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. ABSTRACT:
Disposal of the large volume of low specific activity
(LSA) wastes from the uranium mine-mill complex to the
environ-ment is one of the very contentious issue before
the industry as well as the environmentalsts. The world
wide accepted practice is to impound the neutralised (where
necessary)tailings in man made or natural facilities and
allow controlled discharge of the effluents. The uranium
ore
and
the
chemical
reagent
additive
undergo
solubilisation to different degree in the process of
treatment of the ore. The solubilised activities and
chemical
discharged
from the
tailings
ponds,
get
distributed in three phases of the environmental aquatic
system the water, silt (suspended solids) and bottom
sediments. Around the mine-mill complex at Jaduguda a
systematic
study
was conducted in
an
attempt
to
characterise the environmental aquatic system vis-a-vis
radionuclides of the uranium series and other chemical
reagents. Sample of water, silt and bottom sediments were
periodically collected from fixed representative locations
upon a distance of about 6 kms from the tailings ponds, and
analysed for Uranium. Thorium-230, Radium-226,
Polonium-210Lead-210 and manganese. It was seen that
the specific activity of the suspended solids in respect
of all the activities were higher than that in the
bottom sediments.
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4. ABSTRACT:
Qamma doses were computed for 16 wind direction
sectors and for 11 downwind distances (upto 10 kms), using
monthly release from stack. Annual doses at the above
distances for the last 8 years (1980-87) are assessed.
Using triple joint frequency distribution of atmospheric
stability, wind speed and wind direction for the period
from 1980 to 1987, annual average and seasonal average
isodose curves due to actual release from the TAPS ( for
the period 1980-1987) have been calculated. The effect of
diffusion climatology and gasesous effluent release rate on
gamma dose to population is discussed with reference to
population distribution around the site.
Annual average gamma doses computed using monthly
release rates and diffusion data for the period from 1960
to 1987 at some of the near by villages are as follows:
Ghivoli (1.6 Kms) 12.7 millrad, Akkarpatti (1.7 Kms) 10.0
millrad, Unbhatpada (3.5 Kms) 4.4 millirad, Tarapur (4.6
Kms) 3.7 millirad, Chinchani (5.2 Kms) 3.3 millirad and
Panchamarg (5.9 Kms) 1.8 millirad. The collective dose due
to gaseous effluents upto 10 kms from TAPS is also
presented in the paper.
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4. ABSTRACT:
Results of the environmental radiation monitoring
survey around MAPS, Kalpakkaro for the period 1983-1987 have
been
analysed.
The results are compared
with
the
pre-operational survey results for the period 1980-1982.
Only at two locations via. the Micro-met
laboratory
situated at 800 meters from the station and the Main gate
located at the 1.6 Km. exclusion zone boundary, a possible
indication of increases in the environmental radiation
level associated with the power reactor operations could be
discerned; however these were found to be statistically
insignificant. The whole terrain is characterised
by
somewhat high levels of terrestrial radiations with quite
wide temporal fluctuations which easily mask the small
increases if any in the radiation levels due to the reactor
operations.
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4. ABSTRACT:
Assessment of environmental impact due to operation of
a nuclear power
plant requires the knowledge of
the.
pre-operational baseline natural radiation levels around
the plant. With this objective in view, environmental TLD
are placed in about twenty locations around the plant in
different directions and distances. This report presents
quarterly exposure data during the period Jan. 87 - Mar.89.
The salient results are:
1) The distributions of quarterly rates of exposure in
most of the places are unimodal on a lognoraal plot;
2>. the natural background radiation level typical for NAPP
site based on these locations works out to be 142+30
44 f mR/year. Such a value is expected because of
the
Qangetic
alluvial
terrains
carrying
significant
primordial radioactivity.
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4. ABSTRACT:
Since the publication of the earlier report for the
period 1960-61 (Basu et. al^-l-f) many nuclear facilities
have been added at the TAPS complex and this report
presents environmental monitoring results of the six year
period 1982-87. The salient results are:
1)

The distribution of quarterly rate of exposure in
of the places is unimodal on a lognormal plot;

most

2)

The data agree within one standard deviation with
data presented for earlier periods.

the

3>

The nuclear facility related increases in the envj -onmental radiation levels can be seen at few locations
within the exclusion zone.
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4. ABSTRACT:
Environmental radiation monitoring results for RAPS
site was earlier
presented for the period 1980 - '81
and this report covers the next six. year period, viz.
1982-'67, The salient results are:
1)

The distributions
exposure in most
lognormal plot;

of quarterly and annual rates of
of the places are unimodal on a

2 > The natural background radiation level typical for
RAPS site (i.e.
unaffected by the Nuclear , Power
Station;
based on seventeen monitoring
locations
distributed beyond the 1.6 km exclusion zone* and
extending upto 20 km from the reactor stack
is
evaluated to be 76+14 mR/y
3)

The Nuclear Facility-related increases in the environmental radiation levels can be seen only at a couple of
locatioons within the exclusion zone such as the Cobalt
Irradiation
Facility
and the
Solar
Evaporation
Facility.
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4. ABSTRACT:
Environmental
Radiation Monitoring results around
Nuclear Fuel Complex (NFC) at Hyderabad for the period
1981-1988 have been analysed. In this routine monitoring
programme Environmental Thermoluminescent Dosimeters were
used in quarterly integrating cycles. The average outdoor
natural radiation level around NFC during 1981-86 is
estimated to be 230+17 mR/y which is the highest among the
various DAE unit environs in our country. Such a high level
of natural background radiation in Hyderanbad is due to
granitic terrains which normally have significant amounts
or premordial radio activity.
The indoor to outdoor
radiation ratio is found to be 1.35+0.1 i? *. The temporal
variations seen in the quarterly results of each location
have been tested for normal and log-normal distributions
and
are
found to yield
satisfactory
correlations.
Eventhough the plots reveal slight skewness they could not
be attributed to the NFC operations.
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t. ABSTRACT:
As a part of emergency management a
multi-user
computer system is installed at health Physics Laboratory.
Tarapur. System has got various peripherals like, VDUs,
floppy drives, magnetic tape drives, printers etc. In case
of emergency at Tarapur site this system will help in
co-ordinating the activities at various sites and will
detail out the follow up actions as per the specified
procedure. System will be connected on line to TAPS,
PREFRE, Micro-met Lab. and E.S. Lab with the use of lease
lines and MODEMS. Remote terminals will be installed at all
these sites, which will be in communicating with central
system and among each other, all the time. We
are
installing IBM-PCs as the remote terminal units, which have
the dual advantage that they can be used as the stand alone
systems and also can be hooked up to the main computer via
communication
lines.
Programs
which
will
various
meteorological parameters will be made available to the
system on line. Many computer programs like plotting of
iso-curves etc. are implanted on this system. In case of
accident these program will help in estimating the dose to
•the population living in the vicinity of the area.
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4. ABSTRACT:
The changes in electrical properties i.e. Leakage
Current (LC) in this case, of insulating materials like
Makrofol (200 urn thick) and Garware Polyster type EM (17Sum
thick) were studied. Unirradiated and irradiated films were
subjected to LC measurements using a variable frequency
power supply. Size of the sample chosen was 3 cm x 3 cm.
The measurements were carried out at three different
frequencies i.e. 2KHz. 4KHz and 6KHz keeping the applied
voltage constant (1500 VI.
For Makrofol there is a consistent increase in LC with
increasing irradiations at all the three frequencies, which
can be represented by a general equation of the form
Y = m x +• c, where c increases with frequency while m is
practically constant.
For Garware Polyster type EM film, however, the trend
observed is different. At 2KHz the irradiation does not
affect LC at all. while at higher frequencies LC decreases
with irradiation. The equation for 4KHz and 6KHz can be
represented by Y = a + alx+a2x where a is positive while
a is negative. Both the films become nighly brittle above
2xlOE6 Gy (200 M rad) and samples break during handling.
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4. ABSTRACT:
Straightening of uranium rods is one of the steps in
the production of fuel assembly. The airborne radioactivity
release during the operation is one of the routes of
personnel radiation exposure and measures to minimise this
are discussed in this paper.
The
vibration of the rod
during
straightening
operation cause rise in air activity in the area. An
experiment was conducted in an attempt to minimise the
uranium dust getting airborne during the operation. Machine
oil was applied on the surface of the U-rod before
straightening. Air samples collected during the experiment
showed concentrations of U in air with and without the
application of oil, in the range between 1.1 Bq/m*- 6.8/ra3
and 12.1 Bq/m?respectively achieving a reduction of air
activity values by a factor of about 10. This resulted in a
ten fold saving in man-rem consumption for this type of
operation.
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4. ABSTRACT:
Routine monitoring of areas iwithin and outside the
ore processing facility) for external as well as internal
dose assessment is carried out in order to evaluate the
effect of uranium milling operations on radiation exposure
of occupational workers at Jaduguda. Method used for the
dose measurement was deployment of personal radon dosimeter
as area monitor in different units of the facility.
Detector used were CaSO^. (Dy) TLD's for the measurement of
external
gamma exposure and cellulose Nitrate
track
detector for internal alpha exposure arising due to the
inhalation of radon and its daughter products.
This work presents averages of the dose obtained over
a measurement period of 3 years. Based on the average
annual dose, work areas have been categoorised into three
groups via 0-5 mSv, 5-15 mSv and 15mSv, Personnel doses
received in each category were 3.67 + 0.74, 8.42+2.48 and
25.93+ 10.76 mSv a"1 respectively. Above values were also
used for calculating institution dose.
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4. ABSTRACT:
In addition to gamma radiation, radon and radon
daughter products, mine workers are exposed to longlived
alpha activity (LL alpha) due to the inhalation of fine
uranium ore dust. Concentration of LL alpha in
the
underground mine at Jaduguda was measured using personal
air samplers. Twentyfour (24) mine workers of different
categories used these samplers for a period of one year
with cumulation period of one month in respect of each
sample. Alpha activity present in the sample was determined
by counting each sample for a period of 2-3 hours and the
LL alpha concentration was calculated after taking into
account the self absorption effects of the deposit on the
filter paper.
Based on the results it is seen that contribution of
LL alpha to total dose varies from 3.02% to 27.25% with
geometric mean of 7.765s compared to this, the contribution
from radon daughter products varies from 42.2% to 90* with
a mean of 74.16% and in the case of external gamma
radiation, the corresponding figures are 6.16% to 53.15%
with the mean of 14.01%.
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Radiation Safety Experimence in
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4. ABSTRACT:
This
paper
describes
the
radiological
safety
experience in upgrading' 2-5 % heavy water wastes at Heavy
Water Plant at Nangal at the third stage electrolysers. The
feed water concentration at the third stage electrolyser
was determined after a safety analysis study and pilot
plant experiment, which gave the optimal concentrations of
1 to 1.5 mCi (3.7 to S.SxlO^Bq) per litre per minute feed
from a submerged SS tank containing 2-5 % heavy water
wastes. This process not only yielded an efficient recovery
of reactor grade heavy water but contained the tritium
activity in the their stage electrolysers and in the final
product viz., heavy water. The tritium concentrations were
continuously monitored by Liquid Scintillation Counting
method at all the three stages of Electroysis Plant, the
Distillation Plant, the Heavy Water Filling Rooms, the
drains, the ambient, air, the product fertilizer (Calcium
Ammonium Nitrate; and the Sutlej River and found to be well
within the safety limits set for general public at large.
HD and D2 process streams in the plant were monitored
using fill-in-type of ionization chambers designed for the
purpose which served as a D2 inventory check as well. There
was no internal exposure to any personnel during the entire
period of the programme.
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4. ABSTRACT:
This
paper
describes
the
readiological
and
conventional aspects and basic criteria adopted in the
planning and operatioon of machining of Uranium Ingots at
the BARC, Bombay, during 1988-1989.
The machining was carried out to remove the hard
coating of magnesium fluoride slage from the outer surfacr
of the Uranium Ingot, which was formed during the reduction
process. Each ingot was of a cylindrical shape (25 cm dia x
30 cro ht.) and weighed about 189 Kg. A total number of 112
ingots, weighing 2.2 metric tonnes were taken up for the
special machining operation.
As part of feasibility studies, a preliminary test run
was carried out and various parameters governing the
airborne activity and fire hazard were generated. By
optimising the operational safety facilities like use of
appropriate protective equipment, ventillatioon facilities
and sufficient and proper coolant flow, the airborne
activity
could be brought down to very low
levels
Ifractions of DAC) and achieve ALARA principle in a
practical way. The entire operation
of machining of
2.2 m.te of the material was spread over a period of about
six months. The collective dose for the whole operatioon
was 1.85 person.mSv i0.185 manremj. The contribution from
internal exposure as measured by bio assay techniques, was
negligible.
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M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Tritium is an important activation product in the
Heavy Water moderated and Heavy Water cooled reactor,
Dhruva at Trombay. It is present in oxide form and is
mainly found in certain occupational aress in the reactor
when Dr 0 is handled during maintenance and other related
operations. Additionally leakages of system heavy water
also contribute to the tritium releases through stack.
As part of the operational health physics programmes
routine tritium samples are collected using bubbler, and
cold-strip/cold finger with dry-condensation methods at
various working areas in the reactor as well as at release
points. The correlation among the different
sampling
methods have been studied in detail and reliability has
been established.
With the routine monitoring techniques developed,
areas with possible Tritium contamination ambient
at
conditions inside the reactor building have been identified
and control measures have been adopted to reduce internal
dose contributions to the workers. The procedures have also
been found helpful in locating the soarces of heavy water
leakages.
Tritium releases through the stack to the
environment are monitored regularly. The annual average
release is found to be less than 0.05% of the Derived
Working Limit. These measurements have also served as an
useful index for assessing Heavy water losses.
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4. ABSTRACT:
A technique for Ar-41 measurement has been developed
and used for measurement of stack releases from a nuclear
reactor. High resolution gamma spectroscopic analysis has
been used for this measurement, the salient features of the
techniques are:
a)

A Marinelli cup type of geometry has been used to
maximise counting efficiency of 1.293 MeV gamma

b) Calibration for efficiency of detecting in sample
chamber has been done by bursting a quartz capsule
containing Ar-41 activity of known quantity.
The measured efficiency for the Ar-41 gamma is found
to be 0.202% + 0.3%. The activity released at 100 MW
reactor power is measured to be 1219 Ci/d. The theoretical
estimation has been around 1163 Ci/d
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4. ABSTRACT:
An on-line measuring system comprising of a sampling
head of Marinelli cup geometry and a portable Ge-detector
coupled to a microprocessor based 4K multichannel analyser
system was used for these measurements. In series with
the sampling head, a double filter apparatus was introduced
to measure concentration of the gases whose daughters
were radioactive
particulates
the (Xe-138, Kr-80
Xe-135, Xe-136m, Xe-137, Kr-85m, Kr-87, Rb-88, Bb-89) as
measured by
the
on-line measuring system. The
ratio
of the concentration
of Xe-188, Kr-88 and Kr-89
measured by on-line measuring system and double filter
were 1.00, 1.040 and 1.067 respectively, indicating good
agreement between the two methods.
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4. ABSTRACT:
Concentration of radon, thoron and their daughter
products in fuel handling bay areas were measured in order
to determine the extent to which they may interfere in the
measurements of U-238 and Pu-239 airborne concentrations
and also to evaluate the inhalation exposure of workers.
Concentrations
of
radon and thoron
daughters
were
determined by double filter method and that of their
daughters by Stranden method.
The measured concentrations of radon and thoron and
their decay products in area 1 in fuel handling facility
were 11.66 and 3.02 Bq nr3, 1.86 and 0.40 mWl respectively.
The similar values in area 2 were 10.63 and 4.32 Bq m"5;
1.66 and 1.81 mWl. These daughter product concentrations
(mWl) correspond to equilibrium equivalent radon and thoron
concentration of 6.98 Bq m and 0.10 Bq m respectively in
area 1 and 6.23 Bq m and 0.45 Bq m in area 2. These are
large compared with DAC values of 0.7 and 0.1 Bq m for
U-238 and Pu-239 and may interfere the measurements on U
and Pu unless methods for their discrimination are used.
The effective dose equivalent rates for area 1 and 2
workout to be 0.127 and 0.144 juSv/h respectively.
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4. ABSTRACT:
The inhalation and.deposition of thoron and daughter
products poses radiation hazards. Inhalation dose is mainly
due to the alpha radiation emitted by the
daughter
products. The indirect alpha energy associated with each
atom of Pb-212 and Bi-212, is referred to as potential
alpha energy. For thoron daughters in equilibrium with
parent gas, one working level (WL) corresponds to a thoron
concentration of 7.43 pCi/1 or 275 Bq m . The product of WL
and exposure time in hours divided by 170 gives working
level moth (WLM;.
Filter paper air samples collected from the plant are
counted for alpha activity at two different delay timings
to calculate WL and thoron concentration.
Plant personnel are divided in six categories. Based
on the category, occupancy period was arrived at by taking
into account the total number of batch operations in a year
and the average time required for each operation.
Effective dose equivalent is estimated for Thorium
Plant workers by using the above data of WL and occupancy
period. Average annual individual dose due to inhalation is
around 8.00 mSv i800 mrem)
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4. ABSTRACT:
Operations such as slag grinding
ingot discharging
etc. generate dust in the plant atmosphere. Magnesium
fluoride is the major constituent of this air borne dust.
This paper presents the average dust-load levels in various
section of the plant.
Air from various location were allowed to
pass
through weighted filter paper at a known flow rate. At the
end of sampling the filter paper was weighed again and form
the difference in weight, chest load per cubic meter of air
was calculated. The soluble fluoride concentration in the
slag material was determined by the control laboratory of
UMP using fluoride ion-selective electrodes. It is seen
that the dust load levels are below the TLV of 10 mg/ ro3
for
dust. Comparatively the levels in
discharge room
and slag processing area are higher.
In dusty areas the percent respirable varies form
to 27% , while in low dust areas the percent respirable
comparatively higher. The soluble fluoride concentration
MgF2 was 400 ppm. At the permissible dust load level of
mg/m*} , the concentration of soluble fluoride works out
be 4 ug/nv3 . This is quite low as compared to the TLV
2.5 mg/m^for soluble fluorides.
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4. ABSTRACT:
The Health Physics experience in handling of U-233
solution for Purnima II reactor is highlighted.
The
measured gamma dose reates due to association of U-232 (in
ppm levels) was measured. It was found to vary from 0.5
mSv/hr to 10 mSv/hr for time period elapsed since last
chemical separation of Uranium. As high dose rates were
expected in the working areas, the storage tank was
shielded with 100 mm thick lead. The radiation monitoring
data during reactor operation and shut down are given. The
fall in radiation level on account of the decay of short
lived fission products was found to have half life of ~ 66
minutes. The instrument used for continuous airborne U-233
monitoring is capable of alarm threshold of 0.03 DAC-hr (W
class) for U-233.
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4. ABSTRACT:
Nuclear Fuel Complex, Hyderabad manufactures Thorium
Oxide blanket assemblies for Fast Breeder Test Reactor
iFBTR). Nuclear pure Thorium Oxide powder is converted into
pellets, sintered, machined and .oaded into stainless steel
tubes.
The source of radiological hazard for the personnel
working in the plant arise from external exposure due to
gamma emitters from thorium daughters and inhalation hazard
from airborne thorium. For controlling external exposure
dose a concrete walled storage facility and lead shielding
for
pellet
inspection were
introduced.
After
the
modification, the percapita cumulative dose has decreased
from 3.22 mSv/year to 1.3 mSv/year. Airborne Th levels on
an
average were mostly above DAC
during
different
operations necessitating the use of dust respirators. The
ball milling operations generally resulted in high airborne
activity due to leakage and manual transfter of powder and
hence the operation was suspended from 1986. The airborne
activity was 0.13 Bq.m3 in 1986 compared to a DAC = 0.08
Bq/m3. It is observed from our experience that the present
type of enclosures are inadequate and better containment
system such as glovebox needs to be introduced
for
operations.
In
compaction
and
centreless
grinding
operations, the values were 0.10 to 0.20.
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ABSTRACT:
Ventilation of underground mines is a specialised
discipline. The design has to take into consideration
several parameters such as mining methods, depth and layout
of the mine, temperature, humidity, explosives used, type
of machinery used, tonnage of ore raised and so on. In
uranium mine, additional and at times, overriding factor
is the necessity to control employee's exposure to radon
and progeny. The radon progeny equilibrium factor has
very intimate relationship with ventilation. The
ventilation designed and provided must be adequate to keep
the radon and progeny concentration at all work places
well within the objective levels at all times. In
this paper a compartment model has been developed, which
can be used for not only designing the ventilation
requirements of a new mines, but also for modifying
existing ones. In this model the mine or a part thereof
is considered as an enclosed compartment into which radon
is pumped in at a steady rate and simulteneously
exhausted. The input source term for radon are the
concentration of the gas in input air and emanation from
all source, such as exposed ore, mine water etc. Radon
progeny on the other hand is brought into the enclosure
with the ventilation ,air, and ambient airborne
concentration in the enclosure is governed by radioactive
buildup and decay and removed by ventilation. The ambient
radon and progeny concentration are thus expressed as
functions of the source term and ventilation parameters.

5. REMARKS:

6. STATUS:
Completed

8. REFERENCES:

85

7. KEYWORDS:
Mine, ventilation radon
progeny, control, compart.

1. TITLE:
Source Transit Exposure at Gamma
Irradiation Facilities at BARC

2. CATEGORY:
5- 16

3. AUTHOR/S AND ADDRESS:
D.P. Pimputkar, M.P. Mogal, S.K. Mehta
*A.S. Patil
Health Physics Division, BARC, Bombay - 400 085
*Division of Radiological Protection, BARC
L. ABSTRACT:
At each of irradiation facilities at BARC. namely
Isomed, FIPLY and PANBIT, a number of safety interlocks are
provided to prevent entry of a person to the cell when the
source is in the exposed condition. For th<s
almost
impossible situation of some one being trapped in the cell
when the source is being raised, a trip wire is provided in
the cell.
In the present work we have measured, for each
facility, the transit exposures and the exposures due to
the fully raised source at important locations inside the
cell using CaSO : Dy
TLD and HX perspex dosimeter
respectively.. The present transit doses at the trip wire
position on cell wall near the source, at a height of 1.2
meter from the ground are: 2.35, 0.56 and 0.18 Gy for
ISOMED, FIPLY and PANBIT respectively. The corresponding
transit times are 135, 81 and 22 seconds. Other details
such as source strengths fully exposed source dose rates
etc. are also given. The data obtained here may serve as
reference for any accidental exposure.
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4. ABSTRACT:
U-233 bearing fuel was fabricated for the first time
in India during the production of Al-U-233 plate fuel
elements for the core of forthcoming KAMINI research
reactor. Extensive health physics' coverage was provided
during this fabrication campaign of KAMINI fuel. The hazard
potential of each step, evaluated from the radiological
field data, have been compiled. The collective.
dose
equivalent from the operations was 29.1 mSv, arising mainly
from external exposures. The operations upto the stage of
fuel fabrication contributed more than 60* of the total
exposure. For scaling up operation future, these process
steps could be mechanised and automated, so that manrem
budgeting could be effectively optimised.
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s. ABSTRACT:
Fabrication of aluminium clad Al-Pu alloy plate fuel,
for mixed fuel criticality experiments in PURNIMA III
reactor at Trombay, was undertaken at Radi oznetal lur gy
Division's
at BARC. All the fabrication steps
were
evaluated for their internal and external hazard potential
on the basis of the radiological field data.
The internal hazard potential of these operations was
less severe compared to that of fabrication of Plutonium
bearing ceramic fuels because, at no stage the fuel
material was present in powder form The intrinsic safety
provided by high integrity glove boxes at RMD was found
adequate for this fuel fabrication as well.
The external radiation hazard from these operations
arose mainly from X- and gamma radiation i.e. K and L
x-rays from Pu-240 and gamma radiations from U-237 and
Am-241. Analysis also indicated that the pattern
of
radiation fields in these various operational steps (and
hence the radiation exposure) was similar to that reported
for Al- U-233 alloy fuel plates, though the actual dose
rates were much lower. During these operations,
the
radiation fields in contact with radioactive material
varied in the range from 4 mSv/h to (max.) to 0.7 mSv/h .
The collective dose equivalent, in the preparation of
24 fuel plates was 5.8 mSv and originated from external
exposure. This dose equivalent is about 40% of that
forAl-(J-233 fuel fabrication for equivalent weights of
fissile materials handled.
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1. TITLE:
Modification of Flux for Uranium
Estimation

2. CATEGORY:
6-1

3. AUTHOR/S AND ADDRESS:
R.K. Singhal. S.R. Sachan and l.S. Bhat
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Uranium estimation in the environmental samples is
routinely done by fluorometric method. This method involves
the interaction of uranium with fused sodium fluoride flux
followed by measurement of fluorescence. The melting of
flux (85: )5
NaF:Na.jCO^) requires high temperature and
longer time. Various compositions of NaF, Na.^Co^ , LiF,
K.^Coj, and KF are being studied to felicitate melting at
lower temperature along with enhancing the fluorescence
yield. The experiments are in progress.

5. REMARKS:

8. REFFRENCES:
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In progress
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1. TITLE:
Improvement in Liquid Effluent
Management at Indian Ker<? Earths Ltd.
Udyogamandal

2. CATEGORY:
6-2

3. AUTHOR/S AND ADDRESS:
A.G. Paul
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The liquid el"fluent generated at IRE, Rare Earths
Division
contain varying levels of acids,
alkalies,
phophates. fluoride
and radionuclides such as Ra-228,
Ra-226,
Th and U. All these parameters exceed
the prescribed limits of discharge at the point of
generation. Progressive reduction in the pollutant
load has been achieved by a series of source control
measures such as replacement of filter press toy
rotary vacuum filter, recycling of the leachant
solution and recycling of the spend
caustic
lye.
These steps have
improved
the characteristics of the
pretreated effluent and rendered the effluent treatment
plant more effective.

5. REMARKS:

6. STATUS:
In progress

7. KEYWORDS:
Effluent
treatment
Source Control
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1. TITLE:
Study of mixed chelates of Thulium
by Solvent Extraction

2. CATEGORY:
6-3

3. AUTHOR/S AND ADDRESS:
P.R. Sangurdekar, M. Sundersanan* and
A.K. Sundaram*
Health Physics Division, BARC, Bombay - 400 085
•Analytical Chemistry Division, BARC,
4. ABSTRACT:
Mixed chelates of thulium with some B-diketones like
thenoyltrifluoroacetone, benzyoyetrifluoroacetoue,
napthoy-lbifluoroacetone, trifluoroacetylacetone,
furolytrifluoroa-cetone and dibenzoylmethane have been
studied. The nature of the extracted species has been
investigated by the method of slope anlysis. The
statistical stabilisation constants have been evaluated.
A linear correlation has been observed between the
stability of chelates
and properties of the chelating
agents.
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1. TITLE:
Study of Physio-chemical Association
of Heavy Metals in the Sediments of
Bombay Harbour Bay

2. CATEGORY:
6-4

3. AUTHOR/S AND ADDRESS:
M.D. Borkar, B.U. Kothari and K.C. Pillai
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The treated low level effluents containing a variety
of radionulides are discharged from BARC into the Trombay
bay
which also receives effluents
from
neighboring
industries carrying toxic metals. Both the radioactive
nuclides and toxic metals are mostly deposited in sediments
close to the shore line, and ultimately cause exposure of
man to health hazards through consumption of marine food.
The paper presents a study undertaken to determine the
nature of Bonding of these elements with the sediments,
which would help to evaluate their availability for uptake
by marine organisms. Three different leaching
agents
characterising specific association of the elements with
the sediments were employed. The study suggests that Fe is
predominantly in the residual phase, followed by Cu, Zn and
Co in the non-residual acid reducible phase, Mn, Pb and Cd
are present either in the hydroxide or carbonate form to
the
extent of 70-80%, 30-48% and 27-33% respectively.
However, 25% of Co, Ni, Zn, Mn, Cu and 10% of Pb, Cd are
present in the non-residual oxidisable organic
form.
Further in the freely available form Cu, Ni, Co, Mn and Zn
are present in the range 10-15%. But Cd is present to the
extent of 20%. The study suggests that about 30% of Cd is
available for uptake by benthic organisms for transfer to
man through human food chain.
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1. TITLE:
Solvent extraction studies of Uranium
Alkyl phosphoric acid system

2. CATEGORY:
6-5

3. AUTHOR/S AND ADDRESS:
J.V. Abraham
Health Physics Division, BARC

4. ABSTRACT:
Extraction of uranium from nitric acid medium by Div-2
ethyl hexyl phosphoric acid (D2 EHPA; was studied in a
Lewis type cell specially fabricated for the purpose.
Stripping of uranium from the loaded solvent using ammonium
carbonate solution was also studied in the cell. In both
the studies, mass transfer coefficient which is a measure
of the specific rate of transfer of the solute was
calculated;
Extraction runs were carried out under different
experimental conditions such as interphase area, stirrer
speed extrantant in different synergistic combination etc.
Masstransfer coefficient as function of these variable were
determined. Stripping sums were taken using
ammonium
carbonate solution, the loaded organic phase being either
D2-EHPAP-TOPO alone or D2-EHPA and TOP/TOPO. The effect of
TTSP and TOPO as synergtative reagent on extraction as well
as stripping of uranium was investigated. In two case of
extraction D2-EHPAP-TOPO combination give higher
mass
transfer coefficient while for stripping the same system
offered less resistance when compared to
D2-EHPA.MAS
system.
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i. TITLE:
1
Treatment of Ssetting well Water for ;
Removal of Uranium
!
i

2. CATEGORY:
6-6

i

3. AUTHOfi/S AND ADDRESS:
T. Krishna Rao. E. Venkatesham, A.R. Lakshraanan
and S. Viswanathan,
Health Physics Unit, NFC,
Hyerabad - 500 762
i. ABSTRACT:
Waste water generated from floor washing
vessel
cleaning etc. from active plants (UOP & CFFP) is put in a
well to allow uranium insoluble to settle. As the settling
well was filled with water with U level ranging from 60 to
150 mg/1 it could not be used for gardening. Hence a study
was carried out to remove U
from the settling well.
Preliminary studies indicated that the major portion
of U exists in cationic form. Co-precipitation with ferric
bring down U to the desired level i>l ppm). Hence ion
exchange ication; technique was attempted for the removal
of U. Uranium in the water was loaded on the cation
exchange column (40 ml) by passing 3.0/1 of water through
it H2SO4 and Na2CO3. (different concentration) were used to
elute U. In. H2SO4 is found superior to 5% NaiCO^as elution
is very slow and the volume required is more in the case of
later. Regeneration of the column can be done by water as
well as In HNO3, 300 ml of IN H2SO4 is sufficient to elute
U from the column. Uranium can be recovered quantitatively
by precipitation with ammonia.
Uranium in the effluent water can be controlled by
regulating the flow rate. The water coming out from the
column can be directly used for gardening.
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1. TITLE:
Extraction and Containment of Ra-226
from Tailings

2. CATEGORY:
6-7

3. AUTHOR/S AND ADDRESS:
P.M. Markose
Health Physics Unit, Jaduguda,
S inghbhum, Bihar
ABSTRACT:
One of three options for the safe disposal of solid
uranium mill waste to the environment is to extract radium
quantitatively from solids. Even though the extraction of
Ra-226 by EDTA or leaching by strong mineral acids are
reported to be effective, they can not be projected as
practical reagents for radium removal because of cost and
other considerations. A viable alternative was to try
another relatively cheaper as well as effective reagent for
dissolution of radium from tailings. In this experiment
FeC13 solution in dilute HC1 was used as the leaching
medium. Experiments demonstrated that 0.3 M FeC13 in 0.5 M
HC1 could extract 98% radium from the solid tailings when
the solid: liquid ratio was kept 1 : 50 with a contact time
of 2 hours at about 80* C. The experiments provide that xhe
concentration of sulphate ions in the sample acts as a
detriment to the extraction of radium. A washed tailings in
which sulphate ion concentration was reduced gave better
results. In actual plant operations the solid tailings can
be treated with FeCl solution before lime treatment. An
extraction efficiency of 95% was achieved when acidic solid
waste was treated with FeC13 in HC1 at 80 C when solid :
liquid ration was 3 : 10. The ferric hydroxide precipitated
out of the treated sample brought down approximately 95%
radium in to the solid phase, the resulting effluent may be
discharged to the environment as the radium concentration
will be very low.
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1. TITLE:
Haematological Evaluation of Naphthalene Intoxication in the Tropical
Arcid Blood Clam Anadara Granosa

2. CATEGORY:
6-8

3. AUTHOR/S AND ADDRESS:
J.T. Eapen and B. Patel
Health Physics Division, BARC,
Bombay - 400 085
ABSTRACT:
In
vertebrates haematological parameters are
of
considerable importance in the diagnosis of pathological
disorders due to pollutants. Similar haematological studies
in- invertebrates are lacking. This is partly because a -very
few species have erythrocytes; arcid clams, however, are
unique
in having erythrocytes. Our experiments
were
designed threfore to evaluate the effect of napthalene (N)
on haematological parameters in the tropical arcid blood
clam
Anadara granosa L. The parameter studies
were
haemoglobin iHb), erythrocyte sedimentation rate (ESR),
haematocrit, erythrocyte fragility, haemolymph cations,
free amino acids and osmolality. On exposure to naphthalene
(N) in the sublethal range (5 to 15 ug/ml ) Hb content
decreased appreciably (P < 0.001) compared with controls.
Althrough
ESR
increased
significantly
(P<0.001),
haematocrit decreased by 17 to 37X. Treatment with N for 96
h increased erythrocyte fragility and haemolysis; the
latter by more than 40&. Both inorganic phosphate and free
fatty acids increased with ambient concentration of N.
Haemolyph cation - K, Ca and Mg increased significantly in
relation to control. Na decreased, but not significantly.
Free amino acids decreased significantly (p<0.001) with the
ambient
concentration of naphthalene, but
haemolymph
osmolality was not effected.
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COMPUTER APPLICATION &
SOFTWARE DEVELOPMENT

1. TITLE:
! 2. CATEGORY:
PC based Software in the Management of
Radiation Emergency.
i
7-1
»
3. AUTHOR/S AND ADDRESS:
R.K. Hukkoo and V.N. Bapat
Health Physics Division, BARC,
Bombay - 400 06£>
4. ABSTRACT:
PC
based package has been developed tor
quick
evaluation of radiological impact ot atmospheric releases.
Salient features are as follows:
Input Required:
Source Term: Type of isotope, quantity and height of
release occurred. Program takes into account the mixed mode
of release i.e. both at ground and elevated levels. In case
of Noble gases release, program library chooses
the
particular mix of Xe and Kr isotope depending upon the
burnup.
Meteorological Data: Wind speed, direction and prevailing
weather category at the time of releases.
Output
-•
Digital: Whole body dose which includes the plume dose and
the weighted dose equivalent of thyroid dose. Option to
include
grass-cow-miIk
route
is
available.
Ground
contamination and the resulting dose is also computed for
various occupancy periods of the receptor.
Graphic: Projects the iso-dose/concentration curves for the
inputted values of dose/concentration on the site map.
delineating the sector and the extent of area affected. It
also computes the total ground area affected under each
curve.
Program is site dedicated, incorporating charecterstics
site features. These packages have been supplied to each
NPP and other nuclear sites.
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k. CATEGORY:
1. TITLE:
Computer Software for Printing
7-2
Phonetic Codes in Devanagari
Script by Dot-matrix Printers
3. AUTHOR/S AND ADDRESS:
S. Somasundaram. M.M.K.. Suri and R. Khatua
Health Physics Division. BARC,
Bombay - 400 085
4. ABSTRACT:
Computer
software was developed
for
converting
hex-octal, alpha-numberic and pure-alpha mode input
in English into phonetic Devanagari characters, which can
be printed
through dot-matrix printers in
2-passes
of print-head, along with English text t if necessary; in
the same line.
With multi-lingual terminals presently available in
India, 4-passes of print-head are required for printing
phonetic Devanagari characters, and English text, also gets
converted into Devanagari script during printing.
The software developed is an improvement
facilities currently available in Indian market.
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2. CATEGORY:

1. TITLE:
GRAFIX : PC based package for
X-Y plotting

7-3

3. AUTHOR/S AND ADDRESS:
R.K. Hukkoo
Health Physics Division. BARC.
Bombay - 400 085
4. ABSTRACT:
An interactive package is developed on PC using BASIC
language to plot X-Y plots. The options available are as
follows:
i)
ii)
iii)
iv)
v>

Choice of X-axis scale
: Lin/Log
Choice of Y-axis scale
: Lin/Log
Least square fit of data : Y = m*X + c
Least square fit of data : Y = a*x + b
Computation of coefficient of correlation and
standard deviation of the fit.

The data to be plotted is inputted in a seperate file which
is
read while executing the program.
There is
no
restriction on the number of data points to be plotted on a
single plot. There are many other options e.g. marking of
axis, choice of marking the plotted points, etc., are also
available. With the advent of large scale use of PCs. the
package has found wide acceptance and used extensively.
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1. TITLE:
KPOSTER-TEK, a user Friendly Computer
Program to Prepare Posters

2. CATEGORY:
7-4

3. AUTHOR/S AND ADDRESS:
V.K. Sundaram
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
A user-friendly FORTRAN program KPOSTER-TSK to write
poster of a given isze of a 4663 TENTRONIX plotter provided
with two pen dirves has teen developed. This requires a
PLOT-10 graphic library. Entire file on a single page or a
number of pages each with a number of lines specified by
the user is written by KPOSTER-TEK. Depending on the
maximum number of characters per line and the number of
lines per page, the program decides on the size of
character according to the poster size. Lines with
character size different from the normal size obtained
thus can also be written. Other salient features of the
program include writing of :
i)

italicises i.e. slant characters with pen 1 or 2
(either entire line or part of a line)
ii) super indoor sub-scripts to a character
ill) cap on and/or underline below a character
iv) capital and small Greek alphabets
v) a few commonly used mathematical signs - integration,
path integral, summation, product, square root and
infinity symbol.
vi) big size of the above mathematical signs meant to
cover both numerator and denominator of an expression
vii) centre justification of lines, if desired
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1. TITLE:
RODFLOW - A
Program

2. CATEGORY:
Slowdown Analysis
7-5

3. AUTHOR/S AND ADDRESS:
V.V.S. Sanyasi Rao and L.G.K. Murthy*
Health Physics Division, BARC/*NPC
Bombay - 400 085
4. ABSTRACT:
RODFLOW blowodown analysis program that has been
adopted for the analysis of Indian PHWRs has been described
while basic structure of the Canadian program has been
retained various modifications have been made to the some
of the salient features are to suit to our systems. Some
subroutines have completly been rewritten (i) A restart
facility iii) A graphic routine that plots the various
parameters of interest iiii) An interface program that
extracts the relevant information from RODFLOW out put and
prepares input for the graphic routine. The program has
been successfully test run to assess its feasibility for a
MAPS inlet header break.
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1. TITLE:
Special Actinide Nuclides:Fuel
or Waste?

2. CATEGORY:
7 - 6

3. AUTHOR/S AND ADDRESS:
M.V. Dingankar, V. Kalyanasundaram, M. Srinivasan
and K. Subba Rao*
Health Physics/*Neutron Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The production of actinides in High Level Waste (HLW)
is calculated using QRIGEN2 code. These actinides form part
of one of the four radioactive decay series. The potential
biological hazard, expressed as Water Dilution Volume (WDV)
in m3 of water due to 1/9th of the important actinides was
studied for decay periods upto 10 years. The quantum of
actinides produced in various reactors and the WDV of HLW
for various decay periods are computed using ICRP-30 data.
The WDV was also calculated for natural uranium
and HLW arising from PWR for long decay periods.
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1. TITLE:
Computer Analysis of Body Burden
Measurement of Occupational Workers
at the Tarapur Atomic Power Station

2. CATEGORY:
7-7

3. AUTHOR/S AND ADDRESS:
D.D. Rao, A.G. Hegde and I.S. Bhat
Environmental Survey Laboratory, TAPS Colony,
TAPS, Thane - 401 604
4. ABSTRACT:
The measurement of body burden were analysed for
fourmajor radionulides - Cs-134+137. Co-60 and 1-131
on a computer system. The data have been grouped into
twelve classes as the measurements are distributed
according to lognormal distribution. Geometric mean iGM;
and Geometric Standard Deviation (GSD) were used to
study the middle values and dispersion. G.M. and G.S.D's
were calculated for every section of TAPS. G.M. for each
year is used to study variance
and
the
declining
feature
of
internal contamination. It is concluded
that body burdens observed are very small fractions of
ALL
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1. TITLE:.
Limits of Plutonium Contamination in
re-processed Uranium xor Handling in
Natural Uranium Plants.

2. CATEGORY:
7-8

3. AUTHOR/S AND ADDRESS;
V.K. Sundaram and M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The use of depleted uranium in plants handling natural
uranium calls for setting up limits of Plutonium and
transplutonics, since their presence would pose additional
handling
hazards.
For
this
purpose
Derived
Air
Concentration tDAC) values for mixtures of plutonium and
transplutonics in reprocessed fuel from PHWR reactors cf
various burn-ups and cooling periods have been arrived at.
All the alpha emitters that build up in the fuel are taken
into account. The activity of the various radio-nuclides
are computed using the isotope generation code, ORIGEN2 and
DAC values are taken from ICRP publication 30. The DAC of
the mixture
is found to be more or less constant with
burn-up for cooling times more than 2 years. At shorter
cooling periods the mixture DAC is found to increase with
burn-up as Cm242 with a half-life of 163 days and a
relatively
higher DAC of 4 Bq/cubic meter forms
a
significant fraction of the activity. Based on the DAC for
the
mixture,
limits of Plutonium
contamination
in
reprocessed uranium are worked out. The criterion used in
obtaining the limit is that the additional radio-toxicity
due to the presence of Plutonium and transplutonics is
equal to the toxicity of natural uranium. The limit is
found to be lower by a factor of 2 for uranium with a
burn-up of 6500 Mwd/t than that with a burn-up of 1000
Mwd/t due to considerable build-up of Am-241 in the high
burn-up fuel.
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1. TITLE:
Probabilistic Safety Assessment of
Narora Atomic Power Project. Based on
Monte Carlo Simulation

2. CATEGORY:
7-9

J. AUTHORZS AND ADDRESS:
V.V.S. Sanyasi Rao, *A.K. Babar, *R.K. Saraf,
*A. Kakodkar
Health Physicsz*Reactor Engineering Division,
BARC, Bombay - 400 0S6
4. ABSTRACT:
Level-I, Probabilistic Safety Assessment (PSA) of the
standardised 235 MWe, PHWR at Narora, was carried out using
the
fault
tree (FT) and. event tree
(ET)
analysis
techniques. All the dominating initiating events (IES; and
the accident sequences tAS) resulting from these have been
identified.
Failure
frequenciesZDemand
failure
probabilities of ProcessZSafety Systems were evaluated
using FTs and as frequencies using ETs Data uncertainties
were propagated using Monte Carlo Simulation. Some note
worthy results of the study are :
i J the AS
resulting from station blackout are dominant
contributors to core damage frequency (CDF/.
ii i class IV, transients, small break LOCA are significant
IEs. Main steam line break is likely to induce steam
generator failures.
iii> moderator circulation, fire fighting system, secondary
steam relief are important in CDF reductions.
vi under accidental situations human errors are likely to
be associated with valving in shutdown cooling and
fire fighting system.
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1. TITLE:
! 2. CATEGORY:
MATHEW and ADPIC Transport and
Diffusion Models and their Supporting!
7- 10
System of Codes
!
3. AUTHOR/S AND ADDRESS:
R.K. Hukkoo, V.K. Sundarara and V.N. Bapat
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The most commonly used techniques to evaluate the impact of
atmospheric transport of radioactive releases are based on
simplistic
double-Gaussian
models. These
models are
not capable of taking into account the effect of
the non-uniformity of the terrain and changing
meteorological conditions
during
the transport of
the
effluents. MATHEW/ADPIC codes have been made
operational on the ND-system available at BARC. These
codes are for transport and diffusion models and is
supported by a number of supplemental codes. These
compute air concentration and ground deposition on a
regional scale iupto 200 Kms j for continuous and
instantaneous releases. MATHEW is a three dimensional
meteorological data adjustment model which generates
mean wind fields that are mass-consistent and
representative
of
the
available
meteorological
measurements. ADPIC tAtmospheric Diffusion
Farticle-in-cell; is a numerical, three-dimensional.
Cartesian particle diffusion code capable of calculating
the time-dependent distribution of air pollutants
under many
conditions including strongly disturbed wind
fields, calm conditions, wet and dry deposition,
radioactive decay and space and time variable diffusion
parameters. To realise the full potential of the codes,
it needs a large data base of the changing topography
and meteorological data during the transport of the
effluents. Studies are being carried out using the local
terrain and meteorological data. Efforts are being made
to validate the codes with actual field measurements.
5. REMARKS:

!

6. STATUS:
! 7. KEYWORDS:
In progress !
Radiation dose
Concentration,
Atmospheric
Diffusion

8. REFERENCES:

106

8.

MICROMETEOROLOGY

1. TITLE.
Emergency Dose haaaai for Atmospheric
Releases during LOCA

2. CATEGORY:
8-1

3. AUTHOR/S AND ADDRESS:
V.Sitaraman, V. Abrol and V.V. Shirvaikar
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
During reactor accident conditions (e.g. Loss of
Coolant Accident (LOCA)) a rapid evaluation of radiological
impact is needed to plan the emergency actions. This manual
gives reference tables which can be advantageously used for
this purpose. Tables include primary time
integrated
concentration, ground contamination levels and gamma dose
levels
under various meteorological
conditions.
The
methodology of evaluation of doses through various routes
(external, inhalation and ingestion) from noble gases and
iodine is also given. Doses can be computed by multiplying
by dose conversions factors for each pathway.
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1. TITLE:
Evaluation of finite plume Gamma Dose
by Particle Trajectory Simulation
Technique

2. CATEGORY:
8-2

3. AUTHOR/S AND ADDRESS:
V. Sitaraman
Health Physics Division, BAKC.
Bombay - 400 085
4. ABSTRACT:
This study presents a method of estimating gamma dose
from a finite plume whose disperison is modelled by
particle trajectory simulation technique. The approach is
based on two steps: li) Simulate a continuous plume by a
succession of particle tranjectories whose evolution is
given based on atmospheric flow field parameters. lii;
Compute for each trajectory the gamma flux at a receptor
location and the dose rate as a sum of the contribution
from all the trajectories. Simulation of the flow field is
carried out by the Monte Carlo method. The method is
particularly suitable for application to non-homogenous
flow conditions.
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6. REFERENCES:

108

KEYWORDS:
Monte-Carlo
Simulation
Gamma dose
Plume Dose

1. TITLE:
Effect of Stack Efflux Velocity on
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2. CATEGORY:
8-3

AUTHOR/5 AND ADDRESS:
V. Abrol and V.V. Shirvaikar
Health Physics Division, BARC.
Bombay - 400 06 &
4. ABSTRACT:
Long term concentration dose to routine releases of
gaseous radioactive effluents from reactor stack
are
evaluated taking into account the effect of stack efflux
velocity. Results are presented for typical stack heights
at Indian NPP sites. Dependence of permissible discharges
rate specifications and of reduction factors for ground
level concentrations on varying efflux velocity is also
presented.
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Solar UV radiation at Bombay under
Cloudy conditions.
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3. AUTHOR/S AND ADDRESS:
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Bombay - 400 085
4. ABSTRACT:
Information on UV radiation component of total solar
radiation reaching the earth's is useful from biological as
well as environmental point of view. The usual practice is
to estimate it from it extra-terrestrial value and assuming
certain average atmospheric conditions as observed data on
solar
UV radiation reaching the earth's surface
is
generally sparse.
In this study, empirical relationship is established
between
clear
sky
UV radiation
and
cloud
cover
observations. The study is based on solar UV radiation
measured at Bombay over a period of two years (1966-87)
along with concurrent observations of cloud cover. The
nature of the empirical relationship and the values oi
regression coefficients are discussed.
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6. STATUS:
Completed

7. KEYWORDS:
Atmospheric UV
radiation,
cloud cover
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Estimation of washout of Tritiated
water (HTO) by Raindrops

2. CATEGORY:
8-5

3. AUTHOR/S AND ADDRESS:
V. Abrol
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
As compared with washout by rain of air pollutants in
particulate form,
the washout scavenging of
gaseous
material is a reversible process. Raindrops as they fall
through the plume of gaseous contaminant may scavenge the
pollutant gas, but they can also disrobes if they meet
cleaner air below the plume. In this study of
HTO
(Tritiated water) washout, the process of washout is
modelled and washout coefficients are presented for a range
of rainfall rates and plume travel distances both for the
case of reversible (gaseous) and irreversible (particulate)
washout.
There is significant difference in
washout
coefficience in both cases.
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6. STATUS:
Completed
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1. TITLE:
i
An Observational Study on Surface
;
Energy Balance Components at Kalpakkaty
- A Typical Coastal Site
_
!

2. CATEGORY:
8-6

3. AUTHOR/S AND ADDRESS:
V.J. Daoo
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Use
of
recently proposed time
dependent
flux
expressions for predicting diurnal variabilities in major
heat fluxes taking part in the surface energy budget in
terms of net radiation flux is demonstrated in this study.
Application of such expressions has a definite advantage
over
the
conventional . expressions
especially
when
meteorological
conditions
are
changing.
Various
coefficients involved in the expressions are evaluated and
their variation with respect to concurrent changes in
weather conditions is examined. Some considerations in
possible physical significance of these coefficients are
also discussed.
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;
8-7
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d. AUTHOR/S AND ADDRESS:
N.S. Panchal
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Monthwise average onset timing for onshore/offshore
winds at Kalpakkam site is studied. In general, with the
onset of onshore flow, turbulence in wind should show
decrease owing to the flow over smooth sea surface. The
study shows that during winter months, with the onset of
onshore
flow turbulence increases. Such increase
in
turbulence is due to early onset of onshore flow when
thermal turbulence are higher over sea compared to that
over land. The onshore winds is due to the planetary winds
directed towards land in this season.
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1. TITLE:
A Study on Surface and Radiative
Fluxes in Soil and Lower Atmosphere

8 - 8

3. AUTHOR/S AND ADDRESS:
V.J. Daoo
Health Physics Division. BARC.
Bombay - 400 085
4. ABSTRACT:
This study was based on the meteorological experiments
carried out at Kalpakkam for measuring/surface energy
budget. The experiments were carried out mainly with the
purpose of establishing the relationship for predicting
surface sensible heat flux in terms of some other related
and easily, measurable parameter like net radiation flux.
The surface sensible heat flux is one of the important
input parameters in atmospheric stability evaluation and
is quite difficult for routine or frequent measurement/
estimation. Regarding form of the relationship used in the
present study a deviation from the conventional form is
made and it is shown that the modified form has certain
advantages especially in non-stationary
meteorological
conditions. The relationship is found to be site and
weather specific though the form of the relationship is of
universal nature.
Similar relationships were also established for other
heat flux components taking part in surface energy balance.
These relationships are useful for predicting major heat
flux at the surface from measurement of a single parameter
i.e. net radiation flux alone. These relationships would
also help in knowing the fraction of net radiation flux
converted into other heat fluxes under stationary as well
as non-stationary meteorological conditions.
The study also brings out the quantitative estimates
on important surface parameters like surface albedo and
soil thermal admittance.
5. REMARKS:
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1. TITLE:
Effect of Cloud cover and Suspended
Particualte matter on Global Solar
Radiation at Bombay

1 2 . CATEGORY:
|
!
8-9
}

3. AOTHOR/S AND ADDRESS:
Faby Sunny, V.J. Daoo and V. Sitaraman
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Cloud cover and suspended particulate matter in the
atmosphere are known to attenuate significantly the global
solar radiation reaching the earth's surface and
an
empirical study has been carried out by establishing
statistical relationship between the relevant parameters.
Measured values of the ratio of global solar radiation to
its clear sky value (estimated) are used to derive the
empirical coefficients. The study is based on two years
data (1986-87) of solar radiation collected at Trombay,
Bombay and is compared with similar relationship obtained
by other workers.
Results of the study show significant difference from
those obtained by other studies. Seasonal changes in the
normalised values of insolation are discussed in terms of
cloud cover and particulate load.
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6. STATUS:
Completed
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A Study of Influence of Onshore/
Offshore Winds on Local Meteorological Parameters
3. AUTHOR/S AND AI>I>RESS:
N.S. Panchal

2. CATEGORY:
8- 10

Health Physics Division, BARC.
Bombay - 400 085
4. ABSTRACT:
In this thesis, monthwise onset time and duration of
onshore/offshore
winds and change
in
meteorological
parameters such as wind speed, turbulence, air temperature
and humidity with the wind shift is presented. In general,
wind speed should increase and air temperature should
decrease with the onset of onshore flow. In the study.
ambiguous
behaviour of meteorological
parameters
is
observed. Such abnormal behaviour of the parameters is
explained on the basis of simultaneous measurements of
these parameters over land and sea. Dependence of intensity
of thermal winds on land sea surface temperature is also
illustrated at the end.
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6. STATUS:
Completed
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1. TITLE:
Meteorological Report for the year
1987 for the TAPS Site

2. CATEGORY:
8- 11

AUTHOR/S AND ADDRESS:
B.B. Adiga, P.V. Fatel, M.R. Kulkarni and
S.Y. Patil
Meteorological Laboratory, TAPS,
TAPS Post, Thana, 401 504
4. ABSTRACT:
This
report
contains
climatological
(including
diffusion
climatologyj
data
measured
at
the
Micro-meteorological Laboratory, Tarapur for the year 1987.
Monthly, seasonal and annual averages of wind data measured
at three levels of 120 m. High meteorological tower, air
temperature and relative humidity measured at 1.2 m height,
rainfall and solar radiation are presented in the report.
Wind data is also presented in the form of triple and
single joint frequency distribution and wind roses. Diurnal
variations of wind speed, temperature and relative humidity
are illustrated. Relative concentration and ground level
gamma dose tables are included. Some of the results are
discussed.

1
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1. TITLE:
Seven Yearly Cliraatological Summary
for the TAPS Site for the period of
1980-1966
AUTHCR/S AND ADDRESS:
B.B. Adiga, P.V. Patel, M.R. Kulkarni,
S.Y. Patil and I.S. Bhat
Meteorological Laboratory, TAPS,
TAPS, Thana

2. CATEGORY:
6- 12

4. ABSTRACT:
This report contains summeriaed climatological data
measured at the Microraeteorological Laboratory, Tarapur for
the period 1980-1986. Monthly, seasonal and yearly joint
frequency distributions of wind speed and wind direction
are presented in the form of tables and wind roses. Diurnal
variation of wind speed in first 120 m layer of the
atmosphere are presented. The report also contains summery
of temperature and relative humidity i of 1.2 m height;,
solar radiation and rainfall data. Temperature and rainfall
data are presented for the period 1961 to 1987. Most of the
above data are illustrated and discussed in the report.
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1. TITLE:
C-14 Behaviour at Air-water Interface

2. CATEGORY:
9-1

3. AUTHOR/S AND ADDRESS:
G.R. Doshi
Health Physics Division, BARC,
Bombay - 400 08£
4. ABSTRACT:
This paper describes a mathematical model to explain
the overall loss of C-14 to the atmosphere and its
dependence on factors like pH and temperature. The exchange
rates of C-14 vary between 3 to 5 moles/ms/y at the end oi
these experimental periods t 20 daysi, but are higher by
factor of 7 to 6 initially when pH of solution are low. The
average
exchange rates of Co2. to the
atmosphere at
30°C. 50° C and 60 a C are 2.7, 19. b and 28.2 moles/m.3
/y respectively
indicating rapid escape of Co2 to
the atmosphere at higher temperatures.
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1
1-129 in the Environment Around a Fuel
Reprocessing Plant
!

2. CATEGORY:
9-2

3. AUTHOR/S AND ADDRESS:
S.N. Joshi and G.R. Doshi
Health Physics Division, BARC
Bombay - 400 085
4. ABSTRACT:
1-129 and 1-131 activities are measured in leaf
samples collected within Trombay region, covering a radius
of 4500 m from the reprocessing plant. The concentration of
1-129 and 1-131 in dried leaf samples ranged from 0.04
to 1.28 pCi/g and 4 to 5 pCi/g respectively. A
radiochemical procedure involving distillation and solvent
extraction of 1-129
and then counting in a
liquid
scintillation spectrometer
is used for its final
estimation.
The concentration of 1-129 observed in leaf
samples collected at the south gate is used to calculate
the dose commitment to an adult via grass-cow-milk
pathway, on the basis of conservative assumption that
the activity present in the grass would be equal to
that in the leaf, the dose commitment to an adult
through milk ingestion route will not exceed 5.5 uSv/y.
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1. TITLE:

2. CATEGORY:

Oceanic Sink for 0-14 and Tritium
Waste from NPPs

- 3

.3. AUTHOR/S AND ADDRESS:
T.M. Krishnamoorthy, R.N. Nair and Sarma. T.P.
Health Physics Division, BARC,
Bombay - 400 066
4. ABSTRACT:
Four box models have been employed to understand the
migrational behaviour of C-14 and tritium when they are
released to any one of the compartments. The models are
applied to compute the time integral concentration (TIC > of
these radionuclides in different compartments. These TIC's
have been used to evaluate collective dose equivalent
commitment t C'DEC i to world population for various time
periods. CDEC from C-14 does not differ significantly when
it is disposed to either atmosphere, surface sea or deep
ocean;
however,
release into sediment decreases the
collective dose by a factor of about 100. The exposure to
population from tritium releases to terrestrial water works
out to be higher compared to that from
atmospheric
releases.
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Depth Profile of Cs-137, Pu23S+240 & ;
Am-241 in Black Cotton Soil under Constant Flooding and Pick-up
!

9-4

3. AUTHOR/5 AND ADDRESS:
S. Chandramouli, R.8. Iyer, A.G. Hegde and
I.S. Bhat
Environmental Survey Laboratory, TAPS Colony,
TAPS, Thane - 401 504
4. ABSTRACT:

'm
The distribution of three radionuclides
iCs-137,
Pu 239+240 and Am-241) in black cotton soil at Tarapur upto
a depth of 50 cm was investigated. The activities are
plotted against the depth of soil. The curve shows that
Cs-137,
Pu-239+240 and Am-241 behave similarly.
The
concentration increases upto a depth of 5-10 cm and then it
starts decreasing exponentially. The concentration of these
radionulides in grass was estimated. The transfer factors
were computed.
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Re-evaluation of Radionuclide Levels
in Periyar River

2. CATEGORY:
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3. AUTHOR/S AND ADDRESS:
A.C. Paul and K.C. Pillai
Health Physics Division, BARC,
Bombay - 400 065

4. ABSTRACT:
Analysis of radionuclides in river Periyar shows
significant reduction during the post-1980 period
as
compared to Pre-1980, due to augmentation of effluent
treatment. Reduction with respect of Ra-228 and Po-210
varies by factors ranging from 3 to 5. Ra-226 levels in the
environment which is controlled by its leaching from
Phosphogypsum disposed off on land maintains nearly the
same levels. All the observed levels were 10 to 50 times
lower than the Derived Limits for drinking water. The
impact
of radionuc1ides discharge was found
to
be
insignificant at the coastal estuarine environment.
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Particle Size and Depth-Wise
Distribution of Ra-228 in the River
Sediment Bed.

9-6

3. AUTHOR/S AND ADDRESS:
A.C. Paul and K.C. Pillai.
Health Physics division, BARC,
Bombay - 400 085
4. ABSTRACT:
Particles less than 63 urn in the river sediment show
Mass Median Diameter iMMD; of 15 um with a geometric
standard deviation of 2.75. The corresponding figure for
Activity Median Diameter (AMD) was 16 +, 2.5 showing a
log-normal distribution spread. Depth profile of Ra-228 in
sediment shows slight depletion in the concentration at the
top-most layer (0-10 cm;. The radionuclides concentration
decreased at depths below 40 cm due to abundance of coarser
particles. The studies have helped to identify the critical
fraction of sediment responsible for the transport and
deposition of radionuclides in the river and backwaters.
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Tritium Persistence Pattern in
Certain Tropical Vegetation
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T.M. Krishnamoorthy, T.S.Iyengar and *S.D. Soman
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BARC, Bombay - 400 085
4. ABSTRACT:
Extensive studies have been carried out by various
workers in the determination of mean residence times of
tritium in tropical vegetation. The present paper describes
the behavioral pattern of tritium in some varieties of
plants in which such behaviour has not been reported
earlier. These are certain types of pines like Araucaria
Bidwilli. L. palm trees like Cocos Nucifera, L. and
Borassus Flabellifer, L. (Tad), large trees such as Focus
Bengalensis. L(pipal) and Himusops Elinji, L(bakul) Musa
Indica., (sapiendum) K. Schum (banana) and common garden
grass.
All the experiments were conducted in field conditions
at nuclear sits such as Trombay and Kalpakkam. The method
of simulation involved either stem injection or uptake
through
root soi ) of tritium in aqueous
form
of
appropriate concentration. The release rates through leaves
and incorporation in fruits and flowers were determined on
the basis of Tissue-Free-Water-Tritium (TFWT) contents and
Tissue-Bound-Tritium
(TBT) contents determined by
the
conventional methods of sample processing and tritium
counting by liquid scintillation spectrometry. The paper
summarises the results obtained.
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4. ABSTRACT:
In
this paper data on the gamma
spectrometric
determination of the daughter products of uranium in the
process streams of uranium metal plant are presented.
Thorium 234, Protactinium-234 and Radium-226 are the main
radionuclides present in the process streams. Estimation of
uranium concentration using the activity of Th-234 and
Pa-234 becomes difficult since the daughter products are
preferentially removed at the various stages of processing.
But the estimations of these daughter products in various
stage gives useful information.
The concentration of Radium-226 in the reflinate after
treatment is about 1.5 Bq/ml. Chemical analysis of the
solid reflinate cake
showed significant
amount
of
Radium-226 (~U5 Bq/Kg). The data indicated that Ra-226 in
liquid effluents doses not pose any significant radiation
hazard. However, the beta activity due to Th-234 and
protactinium-234 could be high in ADC filtrate and needs to
be controlled before its disposal to sea.
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4. ABSTRACT:
Dhruva 100 MW iTh) and Cirus (40 MW (Th) are research
reactors in BARC isolated from public domain by the Bombay
Harbour bay on the Eastern side and the Trombay hills on
the Western side. A study has been undertaken to evaluate.
The exposures to the public due to releases during normal
operating condition from these reactors and
possible
releases during accidental situations by using appropriate
models. For the estimation of the resulting doses due to
atmospheric releases several aspects of the behaviour of
the released radionuclide in the environment and .their
transfer mechanism to man have been considered. The actual
dose to the public depends on factors like the quantity and
type of radionuclide released, distance of the receptor
from releases point, release height, weather conditions
micromet characteristics of the site, pathways of exposure,
transfer factor from one matrix of the environment to
another, the metabolic behaviour of the radionuclide etc.
In the case of Accidental releases contaminment leakage
rate, plume rise, performance of Reactor emergency exhaust
system etc are the additional deciding .factors. Studies for
the
development
of an appropriate model
for
the
establishment of site specific Derived Limits for the
releases has also been carried out.
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Pradeep Kumar K.S.. Krishna Prasad, V.P. Kadam
M.S, Kale, P.P. Chakraborthy. D.N. Sharma,
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4. ABSTRACT:
The daily release of Argon-41 from Dhruva and Cirus
reactors at their design rated power is measured to be 1200
curies and 2200 curies using calibrated marindli sample
chamber. Accurate measurement of 1.29 MeV gamma from Ar-41
plume has been done using a Ge-detector coupled to a HPD-4k
MCA mounted on a mobile van. The plume dose at different
distances from the release point were measured taking into
account the prevailing wind direction; stack height being
different for CIRUS and Dhruva plume dose measurement with
one of the reactor operating and also with both the
reactors operating were done.
Plume dose measurement at roof top of Modular Lab. as
"Fixed Receptor" has also been carried out: Measurement for
selected intervals and on long period of time on continuous
basis has been taken for different class of weather and
wind velocities. Intrinsic efficiency calibration for the
detector was done using standard sources for the required
gamma energy. This gives the estimation of photon flux at
detector position from which plume dose at the detector
position from which plume dose at the receptor point has
been evaluated. The data generated are used to study the
Ar-41 plume behaviour within BARC complex.

5. REMARKS:

6. STATUS:
In progress

7. KEYWORDS:
Argon-41,
Plume dose
measurement

6. REFERENCES:
A technique for measurement of Ar-41 release from Nuclear
Reactor:
P.C. Gupta, Pradeep Kumar, K.S., M. Sundaraaa, M.R. Iyer
Presented at 16th Annual Conf. on Radiation Protection.
Bombay, Jan. 9-12, 1989

128

1. TITLE:
Krypton, Xenon and Iodine Release
through the Stack of the High Flux
Research Reactor Dhruva

2. CATEGORY:
y- 11

3. AUTHOR/S AND ADDRESS:
S. Krishna Prasad. P.O. Gupta. M.R. Iyer
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Air from Dhruva exhaust before release to the stack is
drawn and sampled -using a double filter method. Gamma
spectrometric analysis of the second filter, which traps
the particulate activity is done using a 4K MCA system
coupled to a Ge-detector. In this work the presence of
isotopes of Xenon such as Xe-139, Xe-142, Xe-143 and
isotopes Kr-91. Kr-92 that of Kr are identified. Analysis
of a charcoal filter paper air sample indicated the
presence of isotopes 1-132, 1-133, 1-134 of
iodine.
Quantitative estimation of iodines, Krypton and Xenon
activity release have been dene.

5. REMARKS:

6. STATUS:
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1. TITLE:
Role of Sediment on Migration of
Radionuclides in Rivers

2. CATEGORY:
d-

3. AUTHOR/S AND ADDRESS:
R.N. Nair, T.M. Krishnamoorthy and T.P. Sarma
Health Physics Division, BARC,
Bombay - 400 08£>
4. ABSTRACT:
A three-dimensional hydroid dynamic model is developed
to predict the radionuclide concentration arising O U T of
continuous release of radioactive effluents into a river.
The model considers deposition of radioactivity
from
suspended sediment to bottom bed as well as migration of
radioactivity by means of suspended and bottom sediment
transport. Reflection at lateral and vertical boundaries is
also incorporated which forms the major contributor to the
aggregate concentration.The computations have been carried
out for 2 extreme values o± sedimentation rates and
sediment
residence times in water
which
indirectly
determine the range of suspended sediment load.
The
distribution of concentrations are discussed in relation to
the concentration factor, half-life, suspended and bottom
sediment load and sediment transport.
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1. TITLE:
Role of Canister Integrity on Ocean
Bed Disposal of Solid Radioactive
Waste: Part 1-parent Radionuclides

2. CATEGORY:
9- 13

3. AUTHOR/S AND ADDRESS:
T.P. Sarma, T.M. Krishnamoorthy and R.N. Nair
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Unidimensional model has been developed to compute
spatial
and
temporal
distribution
of
radionuclide
concentration in sea water from sea bed disposal of solid
radioactive waste for 1000 y, contained in canisters of
different integrity. The model is also extended to evaluate
concentration in sea water for times beyond the dumping
period. The model takes into account oceanic diffusion,
leaching
from canisters, physical decay,
geochemical
elimination and reflection at boundaries. In addition, a
radiological model comprising various exposure pathways to
man from ocean routes is used to evaluate the effective
dose equivalent (EDE) to man. For alpha emitting and some
long-lived radionuclides, the EDE is not significantly
reduced by increasing the canister integrity except that
the exposure is shifted to future generations. EDE from
fission and activation radionuclides can be drastically
reduced by increasing canister integrity.

5. REMARKS:

6. STATUS:
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1. TITLE:
Role of Canister Integrity on Ocean
Bed Disposal of Solid Radioactive
Wastes: part II-Daughter Radionulides

2. CATEGORY:
9- 14

3. AUTHOR/S AND ADDRESS:
T.M. Krishnamoorthy, R.N. Nair and T.P. Sarma
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
To
Compute spatial and temporal distribution of
daughter radionuclida concentration in ocean waters during
dumping and post-dumping periods arising out of continuous
release of parent radionuclides onto ocean bed for 1000 y,
unidimenional model has been used. The computations are
carried out of different canister stabilities. The model
includes oceanic processes like diffusion and geochemical
elimination along with reflection at boundaries. Effective
dose equivalent commitment (EDE) estimates indicates that
the contribution of dose to man from daughter in a chain
can be 2-10 times higher than that of parents. For
long-lived a alpha emitting parent radionuclides,
canister integrity does not seem to have much effect on
EDE, whereas for nuclides having short and intermediate
half-lives, EDE is substantially reduced by increase in
canister integrity. For some commonly encountered
radionuclides, the limiting discharge rates (LDR) are also
calculated.

b. REMARKS:
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Compled
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Migration or hadionuciides trom
Shallow Land Burial Site-part 1

!
;
;

2. CATEGORY:
a- 15

3. AUTHOR/S AND ADDRESS:
T.M. Krishnamoorthy, R.N. Nair and Sarma. T.P.
Health Physics Division. BARC,
Bombay - 400 0B!
4. ABSTRACT:
Spatial and temporal concentration in ground water
during dumping and post-dumping periods arising out of 1
Bq.y discharge for 50 year in shallow land burial site has
been computed for radionuclides commonly encountered in NPP
and FRP wastes. The computations are carried out for
different waste matrix stabilities. The model includes
ground water processes viz: two dimensional diffusional
migration, advective transport in flow direction
and
sorption of radionuclides on sand. It is further assumed as
a conservative case that effluxing of radionuclides enter
directly ground water without passing through impermeable
clay zone. Radionuclides having half-live <10 y with Rd
>200 ml.g
do not reach distances ->0.2 km from site.
Long-lived radionuclides like 1-129, H-3, Tc-99,
Pu-239, Ni-83 do migrate beyond 0.5 km and show
concentrations during post-dump period.
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6. STATUS:
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Migration of Radionuciides from
Shallow Land Burial Site-part II

2. CATEGORY:
9- 16

3. AUTHOR/S AND ADDRESS:
T.H. Krishnamoorthy, R.N. Nair and T.P.Sarma.
Health Physics Division, BARC,
Bombay - 400 066
4. ABSTRACT:
Concentration
in
ground water arising out
ol"
continuous release at the rate of 1 Bq.y~* for 50 years has
been
computed
for about 10
radionuciides
commonly
encountered in NPP wastes. An impermeable zone of 5 in clay
zone is assumed to separate ground water and burial site.
Uni-dimensional diffusion and vertical flux is considered
for arriving at concentration of radionuciides in pore
water of clay aone. This concentration has been translated
into flux for ground water and used as an input for
two-dimensional diffusion and transport model for ground
water. Sorptions on sand and clay are considered as
retarding mechanisms for migration in ground water and clay
porewater respectively.

b. REMARKS:

6. STATUS:
In progress
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1. TITLE:
Estimation of 1-129 in marine algal
samples from Tarapur. West coast of
India

2. CATEGORY:
9- 17

3. AUTHOR/S AND ADDRESS:
G.R. Doshi and S.N. Joshi
Health Physics Division, BARC,
Bombay - 400 065
4. ABSTRACT:
Marine algal samples were examined for 1-129 content
to evaluate the rate of build up of these radionuclide in
the environment. The radiochemical procedure for 1-129
separation
from
algal
samples
alongwith
liquid
scintillation
counting technique were discussed.
The
average activity of 1-129 in algal samples collected from
Tarapur was 1.51 pCi/g of dry weight. On the basis of the
above
concentration,
the effective
dose
equivalent
commitment through algal consumption works out to be a
maximum of 0.15 mrem/y, much less than the permissible
limit.
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Geochemical Association of Plutonium
in Trombay Coastal Environment

2. CATEGORY:
9- 18

AUTHOR/S AND ADDRESS:
V.M. Matkar, U. Narayanan, I.S. Bhat
and K.C. Pillai
Health Physics Division, BARC
Bombay - 400 085

4. ABSTRACT:
Geochemical association of Plutonium is studied in
Trom&fcy coastal environment. A sequential leaching method
was employed for chemical portioning of plutonium in
sediments. The results show that 95+15% of plutonium was
extracted by different leaching agents. One ox which 85±14S»
was associated with organic matter and hydrous oxide and
9.35±4% with residual fraction. Also it was observed that
0.29+0.19 and 0.31+0.2*. were associated in exchangeable and
carbides associated fraction respectively.
The presence of significant fraction of Pu bound with
organic matter of the sediments is an important factor in
determining the extent to which the element beCcomes
available to bottom feeding biota and 50& enters the
aquatic food chain.
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6. STATUS-:
In progress
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Studies on Speciman of Biologically
Significant Elements in Marine
Environment

2. CATEGORY:
9- 19

3. AUTHOR/S AND ADDRESS:
V.M. Matkar and K.C. Pillai
Health Physics Division, BARC,
Bombay - 400 085
ABSTRACT:
There is need to study the influence of the environmental
parameters on the fate of these trace metals, the stable
counter parts of radionuclides, in the marine environment.
In this context, organic-metal association may be of
special relevance in determining the extent to which an
element becomes available to bottom feeding biota and so
enters the aquatic food chain. The interaction of Zn-65,
Mn-54 and Fe-59 were studied in sea water media using i)
sea water free of organic matter ii) sea water iii) sea
water enriched with organic matter.
The nature of species formed were studied by using the
techniques
of filtration, dialysis and
ion-exchange.
Measurements of activity was done by gamma spectrometry.
The results are as follow:
Radionuclides

Expn.

Zn-65

I
II

Mn-54

III
I

Fe-59

II
III
I

% solubilised

5
97
98
70
99
99.7

0
64
82

II
III

5. REMARKS:

!

6. STATUS:
Completed

8. REFERENCES:
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% non-dialysed

0
0.63

1.3
0.46
0.52
0.50

0
1.02
14.76
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Specific Activity of Iodine-129 in
Environmental Samples

2. CATEGORY:
9- 20

3. AUTHOR/S AND ADDRESS:
P.M. Ravi, M.R. Iyer, I.S.Bhat, *S. Somasundaram
**M.S. Subramanian
Health Physics Division, BARC, *AERB, DAE.
**Radio Chemistry Division, BARC, Bombay - 400 085
4. ABSTRACT:
1-129 finds its way into the environment as a result
of man-made nuclear operations. It is also formed by the
interaction
of cosmic rays with xenon isotopes
and
spontaneous fission of naturally occurring uranium. 1-129
contents of thyroid, milk, seaweed and aplysia cell samples
collected from around a fuel reprocessing plant were
estimated by neutron activation analysis method. The annual
1-129 intake of an individual works out to be about 0.3 Bq
as compared to the natural radioactivity content in human
body of about 5000 Bq.
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1. TITLE:
Do Selenium and Glutathione inhibit
the Toxic effect of Mercury in
Marine Lame 1 librarians?

2. CATEGORY:
9- 21

3. AUTHOR/S AND ADDRESS:
B. Patel,' J.P. Chandy and Shakunt Patel
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
The effect of selenium (SeO2) and glutathione (GSH) on
the
bi©accumulation of mercury (HgC12) and
on
the
activities of lysosomal enzymes in four species of tropical
estuarine
lamellibranchs
was
studied.
A
definite
correlation between mercury levels in the external medium
and tissue uptake and physiological behaviour - opening and
closing of shell valves response to mechanical stimulus,
mucus secretion, and incidence of bleeding was evident. In
the
clams
exposed to Hg (range
0.1-5.0
mg/1
),
bioaccumuation was dependent on the ambient concentration
of Hg. Of the four bivalve species exposed to 0.1 mg Hg/1,
Perna viridis showed the highest levels of Hg (~47 ppm)
followed by Anadara granosa, A. rhombea (~ 25 ppm) and
Meretrix casta (~9 ppm). The uptake of Hg by A.granosa was
greatly reduced by GSH, whereas Se enhanced it by 50% when
administered in combination with Hg. However, the presence
of Hg did not influence the uptake. Exposure to combined
GSH and Hg resulted in almost complete inhibition of Hg
uptake of Se. Exposure to combined GSH and Hg resulted in
almost complete inhibition of Hg uptake. Prior exposure to
GSH, however, did not have the same influence on uptake of
Hg. Nevertheless, exposure of clams to GSH following
initial exposure to Hg resulted in complete deprivation of
accumulated Hg.

5. REMARKS:

6. STATUS:
Completed

7. KEYWORDS:
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Mercury in the Biotic & Abiotic
Matrices along Bombay coast

,' 2. CATEGORY:
J
|
9- 22

3. AUTHOR/S AND ADDRESS:
B. Patel and J.P. Chandy
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Studies c lducted during 1983-84 revealed that maximum
Hg
accumulation was in the surface sediment deposited in
the vicinity of discharge zones, towards the northern
region of the Thana creek. The levels in sediment decreased
gradually downstream towards the mouth of the creek.
Furthermore, no positive correlation between organic matter
and Hg was evident in the sediment samples. Arcid blood
clam Anadara granosa (order, Taxadonta) and gobiidfish
(mudskipper) Bo1eophthalmus boddaerti from Trombay coast
(Bombay) monitored at monthly intervals showed an average
body burden of 0.8jfc0.3 and O.63jfcO.l ug/g
dry weight
edible tissue respectively. A granosa displayed strong
seasonal variation in bioaccumulation of Hg with the
highest level' being recorded during monsoon month and the
lowest in premonsoon period. Bioaccumulation of Hg(total)
in the blood clams per unit dry weight was independent of
body weight. Total Hg in 24 species of pelagic fish
including sharks and teleosts sampled from commercial
landings varied in the range of 0.03 to 0.82 ug/g
dry
tissue.
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3. AUTHOR/S AND ADDRESS:
S. Krishnamony, G.S. .Jauhri, M.D. Deshpande
and K.A. Pendharkar
Health Physics Division, BARC,
Bombay - 400 085
4. ABSTRACT:
Measurements
were carried out to determine
the
concentrations of fission-product tritium present in fuel
reprocessing effluents, both gaseous and liquid generated
during the reprocessing of irradiated CANDU fuel, spanning
the reprocessing campaigns. The study indicated release of
25-30% of the total fission-product inventory present in
the fuel in the effluents with the major fraction of 20-30%
appearing in the low-level liquid effluents. Expressed in
terms of Ci/MW(ej-y the releases correspond to 3.9 and 0.6
for liquid effluents and gaseous effluents respectively.
Data obtained in the study are compared with similar data
for plants abroad as well as from PHWRs. The advantages and
disadvantages of the different modes of discharge of HTO to
the environment, gaseous and liquid and the suitability of
these modes for coastal and in-land sites are discussed.
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6. STATUS:
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Study of Soil-plant Pickup of Cs-i37
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Health Physics division, BARC,
Bombay - 400 065
4. ABSTRACT:
Inside the controlled area at Trombay soil where a few
mango trees are growing was contaminated with Cs-137 and
Sr-90 activity. The activity levels of these nuclides in
soil and different parts of the mango tree were analysed.
The activity distribution factor
activity in lBq/g) in plant part
(Kd) =

for
activity in (Bq/g) in soil

different parts like leaves, fruit etc are investigated. In
the limited number of data collected, it has been observed
that Cs-137 accumulation in mango cotylidan* and Sr-90
accumulation in mango leaves are higher than other parts of
the tree.

5. REMARKS:
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Behaviour of Inhaled and Ingested
Radionuclides in Indian Man

10 -1

3. AUTHOft/S AND ADDRESS;
A. ij. Hegde,

Environmenral Survey Laboratory, TAPS Colony,
TAPS. Thane - 401 bO4
4. ABSTRACT:
The physico chemical behaviour of inhaled Ca-137,
1-131. Co-60 and Pu23£>+£40 in Indian radiation workers were
followed-up by whole body counting and bio-assay. Follow-up
studies on Co-60 indicated that the inhaled Co-60 of BWR
work
environment is eliminated by three
exponential
components from the lungs. Solubility studies on aerosols
of different working areas of BWR showed that Co-60
exhibits varying solubility depending upon the locations.
Effective half-life of Cs-137 in Indian man was found tp be
lower than ICRP value. Exposure of plutonium plant workers
were found to be mainly to class W Pu compounds. Population
exposure was evaluated by whole body counting as well as
dietary intakes.
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Pulmonary Function Measurements of
Uranium Miners.

2. CATEGORY:
10 -2

3. AUTHOR/S AND ADDRESS:
D.K. Ghosh
Health Physics Division, BARC,
Bombay - 400 085

4. ABSTRACT:
Exposure to respirable silica dust over a length ox
time reduces various physiological parameters related to
lung functions. Various physiological parameters like vital
capacity, Forced expiratory volume in first 1 second, peak
expiratory flow rate etc. Which are affected by dust
inhalation were studied for a cohort of mining and control
population over few years. Medical information including
X-ray finding of some of the miners of the same cohort are
also obtained with a view to compare with pulmonary
function
data of the individual miners.
Preliminary
observations
on
the data reveals
that
etiological
parameters
- concentration of dust.
smoking
habits
influence in the decrement of ventilatory
functions.
Besides.
ethnic and regional variation in
pulmonary
function were also observed. Such studies can also provide
the inhalation index data of the individual for the
suitable placement in the job. Data is now fed into the
computer for final calculation and observation.
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;
body burden Measurement ox Monasite
Workers at IRE Limited, Udyogamandai
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3. aUTHuR/S AND ADDRESS:
i.H.b. i'illai. A.O. Paul, M.h. Iyer and
K.C. Pillai
Health Physics Division, BARC,
Bombay - 4uu 065
4. ABSTRACT:
The shadow shield whole body counter with a 4 x3 ' Nal
(Ti) detector connected to microprocessor based HPD 4K.
Multichannel analysed was calibrated using assayed monazite
for the measurement of thorax burden. Three
sources
configuration viz. point source in wooden chest phantom,
flat sources in wooden chest phatom and liquid source in a
PVC carboy were used. Efficiencies for the 5 photopeaks
223 Kev, 328 Kev. 585 Kev, 935 Kev and 2614 Kev were
compared. The flat source geometry was selected as it
represented the closest approximation or the distribution
in human chest. Thorium chest burdens or nearly 200 workers
were counted. The body burdens ranged from 46 Bq to 900 Bq
with the median at 110 Bq ilf^g 2.45)
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Suggested Guidance Level for
Natural drinking Water

2. CATEGORY:
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3. AUTHOR/S AND ADDRESS:
Pushparaja
Health Physics Division, BARC,
Bombay - 400 085

4. ABSTRACT:
Indian Standard iIS.105000 - 1983j* Specifications for
drinking water' gives an MPC Value for gross alpha activity
as 10 uCi/nl. In the absence of any other drinking water
standard, AL1 value tor ingestion (ICRP-30? ior soluble
uranium was used have to arrive at a figure. The associated
cancer risk and its chemical toxicity implications were
determined.
Radioactivity: The associated risk for fatal cancers due to
life time (70 y) consumption of water having uranium cone,
of 0.92 Bq/1 was calculated as 5.8x10 vassuming at total
fatal cancer risks in case of uniform whole body exposure
as 1.25x10 cancers/Sv (ICRP-27)). This value works out to
about 0.5% of the total risk for fatal cancers.
Chemical toxicity: The kidney burden due to the consumption
of water containing 0.92 Bq/1 of natural uranium was worked
out using two compartment kidney model given in ICRP-30.
The value thus obtained was 1.3x10 cancers/Sv tICRP-27j.
This value works out to be about 0.5% of the total risk for
fatal cancers.

5. REMARKS:
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2, CATEGORY:
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3. AUTHOR/S AND ADDRESS;
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Health Physics Division, BARC,
Bombay - 400 065
4. ABSTRACT:
Three uranium compounds, viz; nmmonium diuranate (,ADU)
uranium trioxide (UO3; and uraniun.- tetraf luoride (UF^. j
produced in the plant were used in dry powder from for the
study. Known amounts of the compounds were sanduiched
between two filter paper in a perpex holder which was
placed in the beaker containing Simulated Lung Fluid (SLF)
or digestive simulant iDS) prepared as per the composition
reported in the literature. The beakers were maintained at
constant temp, of 37+0. 5Jc. Periodically the assembly were
transferred to fresh portions of SLh and JVS and the used
portion
was analysed for uranium using
fluorimetry/
titration method.
The dissolution halftime value for ADU, UO*. and UF*
were 13d. 30.1 d aad 60.2 in SLF and 8.3 d. 17.4 d and
31.3d in DS. respectively, the studies give an estimate of
one of the physio-chemical parameters iie, dissolution)
affecting the cleelance of aerosols deposited in the lungs.
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6. STATUS:
Completed

7. KEYWORDS:
Lung fluid
dissolution
half, time

8. REFERENCES:
Pushparaja, P.B. Sawant and J.V. Abraham
Dissolution studies ^n-vitro) of natural uranium
compounds in simulated lung fluid and digistive simulant
Presented in 16th Annual Conf. of 1ARP, Jan 9-12.
Bombay, 1988.

1. TITLE:
i 2. CATEGORY:
Radiological Safety Considerations for
the Establishing of Derived Limits du?10 -6
ing Normal Operation and Interventions
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4. ABSTRACT:
Radiation
Protection Principles for
establishing
limits for discharges into environment during
normal
operations and accident situation are described. Actual
values of derived limits for air and water discharges are
given along with the regional collective dose form releases
at derived limits. For accidental releases individual dose
and collective doses within 100 Km radius of the power
station for unit releases of 1-131 and fission product
gases during worst weather conditions an presented.
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Studies on Biological Excretion of
!
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Inhaled Pu in case of a few Occupational
Workers in a Fuel Reprocessing Plant.!
3. AUTHOR/S AND ADDRESS:
A.G. Hegde, S. Chandraraouli, R.S. Iyer
and I.S. Bhat
Environmental Survey Laboratory, TAPS,
TAPS, Thane - 401 504
4. ABSTRACT:
Analysis of urine and faeces are easier and a better
method to identify Internal contamination due to alpha
emitting transuranics of occupational workers in the fuel
reprocessing plant. The body elimination of Plutonium in
four inhalation cases was investigated. In one case DTPA
administration changed the Plutonium urinary excretion
pattern from the normal course. The second case
of
Plutonium inhalation showed single exponential for urinary
excretion. The third & fourth cases showed two exponential
components for urinary excretion. Ratio of Plutonium in
faeces to urine was also evaluated for these exposure
cases.
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4. ABSTRACT:
Biokinetic models connected with inhalation intake are
discussed in general. These include lung model, G.I. Model
and the metabolic behaviour model ox the contaminant,
nuclide
in the body. Metabolic behaviour is concerned
mainly with distribution of the nuclide in different
tissues and organs subsequent to its uptake in the blood
either from lungs or G.I. tract. It also includes the
excretion of the assimilated contaminant from the systemic
organs of the body. Models of specific radio-nuclides like
Iodine, caesium, uranium throirum and Plutonium are given
as examples. Results.of computations of organs burdens and
excretion ratio for uranium, thorium and Plutonium are
given. Biokinetic models are the basis for arriving at the
intake values from the measured values of contaminants in
the body or in the excreta. The use of biokinetic models in
the derivation of derived reference levels of burden and
excretion rates is illustrated by
examples.
Derived
Investigation Levels (DIL> of important
radionuclides
routinely monitored in nuclear fuel cycle are listed.
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4. ABSTRACT:
According to the ICRP metabolic model., a fraction of
Th deposited in pulmonary region of lungs is cleared into
blood. It the transported and deposited in different body
organs. A fraction of it is also excreted in urine. The
concentration of Th in blood serum should therefore reflect
the lung and the total body burden of Th. It has been
inferred by some workers that Th in bone and soft tissue
has much longer retention- half lives than those recommended
by ICRP and therefore there is no contribution of Th to
clearance
into excretion from these organs. The
Th
concentration in serum therefore, could be related to lung
burden.
The
Th activity in lungs and blood serum
was
determined in a group of occupational subjects of Th plant
using
thoron breath counting and neutron
activation
analysis. A linear correlation was obtained between the
lung burden of Th and its concentrations in blood serum,
with correlation coefficient r = 0.88 (p 0,01). The results
clearly demonstrated that Th concentrations of serum could
be used to predict the lung burden. This method is free
from many of the uncertainties encountered in bio-assay
monitoring.
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4. ABSTRACT:
The knowledge of the behaviour ox' uranium in the human
system is important from the view point of internal dose
assessment. The concentration oi uranium was determined in
food, air, water, tissue and body fluid samples for the
persons living in the normal environment. The daily dietary
intake by an urban adult was found to be 0.65 ug.d . The
daily urinary excretion of uranium obtained on the basis of
the urine samples analysed so far, worked out to be 0.015
ug. d . Assuming an equilibrium .between the daily uptake
of
uranium
by
the body and the
excretion,
the gastrointestinal absorption factor if )works out to
be 0.02. This value lies between the two other values of
0.01 and 0.05 reported for the soluble uranium. The f
factor value recommended by ICRP for soluble uranium is
0.05. The analysis of biological and environmental
samples . from normal and high background areas is in
progress.
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4. ABSTRACT:
In order to strengthen the radiation protection, there
is a need to have realistic estimates on dose equivalents
and also on the annual limits of intakes tALI) for various
radio-nuclides. The physical description of the anatomical,
physiological and metabolic characteristics of human body
is essential to have the accurate estimate of the AL1 and
dose equivalents. The Health Physics Division, has taken up
a programme to collate and critically evaluate the existing
information on this subject and also to generate additional
relevant
information wherever required to set up
a
Reference Indian Man.
Th«s preliminary data collected so far, indicates that
the Indian adult is smaller in weight and height as
compared to a Caucasian adult. The organ weights, such as
that of brain, live-r, lungs, kidney, spleen etc. of Indian
adult are also smaller than that of ICRP reference man. The
weights of some of the organs such as thyroid, tests etc.,
are found to be comparable with ICRP Reference Man. The
intake of most of the trace elements is lower, except for
Na, K, etc., which is more. The daily intake of air and
water, however, is higher for Indian adult, perhaps because
of the climatic reasons. More data are being collected to
add to the existing information.
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4. ABSTRACT:
Dose conversion factor fpr ingested Th is directly
proportional to the gastro-intestinal absorption factor
(f
). There is a paucity of reliable human data on the
intake, excretion and tissue distribution of Th. The daily
dietary intake of Th and its excretion through urine was
measured by use for an adult urban population aJongwith its
distribution in different human tissues using neutron
activation technique. On the basis of this information the
f
factor for Th incorporated in diet, worked out to be
0.001. The f factor value given by ICRP is 0.0002 for
thorium aerosols.
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4. ABSTRACT:
There exists a great need for high performance sample
decomposition method despite a remarkable progress in the
field of measuring analytical techniques for trace element
analysis. The main task of these decomposition methods is
till the destruction of organic metric and transformation
of the solid into an aqueous solution suitable
for
measurements by instrumental analytical techniques.
With the above objects in view, studies are being
conducted on various decomposition methods with respect to
a; reduction of systematic errors
bj application to different types of materials
c) mechanisation of decomposition
d) reduction of decomposition time and
e; simplification of handling techniques.
A
critical
evaluation
of
currently
available
techniques has been carried out for application to standard
reference materials, followed by analytical measurements
using AAS, ICP-AFS and ICS-MS techniques. Application of
micro-wave digestion techniques for materials requiring
prolonged decompositions has been studied with special
reference to rocks, ores and alloys, dust particulates and
high temperature alloys.
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I. ABSTRACT:
In-vivo assessment of Pu-239 and Am-241 lung burdens by
external counting relies on the detections of low-energy
photons (0L X-rays for Pu and NpL X-rays+26keV & 60 KeV
gamma rays for Am-241) near the chest surface. Presently a
realistic torso phantom, developed by Lawrence Livermore
National Lab. has emerged as an internationally accepted
calibration standard. This phantom alongwith it accessories
(Blank & radio active organs + Three sets of frontal chest
overlays)
has been studied by
several
laboratories
including
BARC under an IAEA sponsored Research
Co-ordination Programme. This paper presents the study
& applications of calibration factors of an external
phoswich detector
derived from the realistic thorax
phantom. Measurements on the phantom were made with a 20
cm dia phoswich
in standard counting geometry in
order
to establish: a; precise calibration factors
(count/ULX-ray photon emitted in lungs in 12-25 keV region;
for assessment of Pu-239 distributed uniformly in the
lungs and b) their correlations with the chest wall
thickness (CWT) of three different compositions namely
100% muscle, 50% muscle + 50% adipose and 13% muscle +
67% adipose respectively. Each data set pertaining to a
particular composition of the chest wall was
describable with a sum of two exponential functions.
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\. ABSTRACT:
Indian nuclear energy and associated R&D programmes
involve Enriched U, Pu/Am, Th-232/228, U-233 and fission
products, in several chemical and physical forms. The
stringent safety surveillance cover provided for all these
operations is fortified by a monitoring programme aimed at
assessment of internal radioactive contamination in workers
so as to ensure that the intakes of radionuclide are below
the prescribed limits. For this purpose, an ultrasensitive
totally shielded in-vivo monitoring laboratory has been
equipped to measure low-level of practically all the
potential internal contaminants. The laboratory employs
different techniques to assess the amounts and their
distributions
in the human body depending upon
the
contaminant radionuclide broadly categorised as high-energy
l>100keV) & low-energy i<.100 keV) gamma X-ray emitters.
Whereas for assessment of the former, were of gamma ray
spectrometry
of the human body with
large
Nal(Tl)
scintillation detectors fixed in static (50 cm are chair)
and dynamic ilinear scan) geometries, organ clung/liver/
skull) burdens of the latter are assessed with special dual
scintillator iPhoswich; or thin NaltTl) detectors
in
localised
configurations.
Likewise
the
calibration
standards are different for the two gamma energy realms.
Whereas for the former realm, a human shaped masonite
phantom serves the purpose, a specially designed realistic
thorax phantom.
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. ABSTRACT:
One HPGe co-axial detector I O R T E C model LOAX51370/20)
51mm. in dia and 20mm sensitive depth having 0.5mm Be as
radiation entrance window and a portable power has been
installed for in-vivo measurements of organ burdens of
actinides. The energy resolutions and linearity of the
detector in the 8 to 44.2 keV range have been checked by
using a variable energy x-ray source. Its resolution at
17.4 keV is 400eV, much better than that of a planar
detectors <~700eV), Nat U contamination in the Be window of
the detector has been observed and the detector background
inside steelroom is 0.52cpm/keV at 63.3keV. With Be window
devoid of U-contamination, it is likely to improve to
O.lcpm/keV. The shield appears to offer a background
reduction by about a factor of ten in low-energy spectral
regions. The capabilities of a HPGe detection system for
in-vivo monitoring of U-thorax burdens have been
studied.Measurements were made on a subject whose thoran
burden determined independently from phoswich counting
was 44mg Nat U. A two detector geometry with one LOAX over
each lung was simulated. All the photopeaks (63.3, 93.3
and 186keV) with areas in ratios characteristic of a Nat
U source were clearly discernible. The sensitivity for all
the three peak regions combined was 0.221 cpm/mg for Nat U.
The detection limit worked out to be 3.5mg which is likely
to improve to 1 mg if cleaner Be window could be provided.
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4. ABSTRACT:
Committed Dose Equivalent to lungs and soft tissue
from
exposure to tritium in the luminous paint
is
calculated from the experimental values of solubilisation
and biological half-life, ICRP lung model and reported
values for dose from organic binding. Annual limit on
intake lALI) and Derived Air Concentration iDACj for Ji-3 as
polystyrene is worked out to be 5x10° Bq and 2x10^ Bq/m^
respectively. These are the limits to be used in luminous
paint industry. AL1 and DAC for tritiated water are 3x101
Bq
and 8x10^ Bq/m a respectively. The
safe
working conditions for tritiated water will be
automatically complied with when the limits for H-3
labelled polystyrene are maintained. The calculations are
based on the available experimental values of solubility
of the paint which are scanty. Further studies.on
solubilisatidn of the paint which gets air-borne are
being carried out.
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4. ABSTRACT:
A
3-box
compartmental model
ivia:
atmosphere,
mixe-docean and deep ocean) has been employed to evaluate
the time integral concentration iTIC) of C-14 in atmosphere
following the releases of the unit activity in any one of
the compartments. A matrix of results has been generated
using analytical solution which contains TIC values in the
atmosphere for different times. These results formed the
basis
for assessment of collective
dose
equivalent
commitment to world population. The results were validated
by numerical method using computer program.

.5. REMARKS:

6. STATUS:
Completed

KEYWORDS:
Box model
Carbon-14
Collective
dose

8. REFERENCES:
Krishnamoorthy, T.M., Nair, R.N. and Sarma, T.P.
Bull. Radiation Protection 11 (1988) 41.

160

11.

APPENDIX
- IAEA Projects
- Thesis Titles
- Author Index

IAEA RESEARCH AGREEMENT ON MARINE RADIOACTIVITY

1.

Title

Source of radioactivity in the marine
environment and their relative contribution to overall dose assessment from
marine radioactivity

2.

Agreement No.

5404/CF.A Co-ordinated Research
Project

3.

Principal
Investigator

Dr. B. Patel
Health Physics Division
BARC, Bombay - 400 085

4.

Other Participants

Smt. V.S. Bangera
Dr (Smt) S. Patel
M.C. Balani

5.

Period of study
& status

1988 - 1992 continuing

6.

Objectives

Measure radioactivity originating from
various sources in the marine matrices
and calculate their relative contribution to overall dose assessment.
1. Measure polonium-210, lead-210 and
Cs-137 in water, fish and shellfish
from the Indian Ocean.
2. Produce maps of data on:
(a) Fish and shellfish catch
year.

per

(b) Kg fish and shellfish
per year per person

consumed

(c) % fish and shellfish
fresh and processed.

consumed

).

Identify pathways leading to human
exposure - major and minor sen
foods, other pathways of ingestion,
external exposure etc.

L

Assessment of collective dose rate
through above pathways.
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5.

7.

Present status of
the work

:

Participation in the IAEA laboratory of Marine, Radioactivity
Inter comparison programme (Sample
No. IAEA-352) for natural radionuclidss.

Potonium-210 and lead-210 in more than
20 species of commercially important
fish and shellfish were measured.
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