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STUDIES AND RESEARCH
ACTIVITIES '

The studies and research
activities in various areas of
hydrology are being carried out
by the Scientists and Scientific
staff of the Institute. The res-
ults / findings / outlines of such
studies are published in the
form of reports for limited circu-
lation to various Central and
State organisations and acade-
mic institutions. Brief abstracts
of some of the reports published
during the quarter April-June,
1994, are given here as under :

Response of an Indian Catch-
ment to Expected Climatic
Change due to Global War-
ming (Case Study)

Global climatic changes due
to increasing concentrations of
greenhouse gases in the atmos-
phere and the possible impacts
on the hydrological cycle are a
matter of growing concern. The
hydrologists are specifically
interested in the impacts on
timing and magnitude of runoff,
soil moisture and evapotrans-

piration and consequent tempo-
ral and spatial redistribution of

regional water resources.

One of the approaches for
assessing the impacts of future
climate change. is the use of
conceptual models. An attempt
has been made to study the
sensitivity of runoff, evapotrans-
piration, and soil moisture to
hypothetical scenarios of chan-
ges in temperature and. precipi-
tation for Kolar and Sher sub-
basins of Narmada basin lying
in central India using a conce-
ptual rainfall-runoff model. The
observed monthly rainfall and
potential evapotranspiration
estimated using climatic varia-
bles have been used as input to
the model. Sensitivity analysis
of monthly, seasonal (pre mon-
soon, monsoon, post monsoon
and winter months) and annual
mean values of these variables
has been carried out for these
sub-basins. Studies show that
the Sher sub-basin appears to
be some what more sensitive to
climatic scenarios. The influen-
ce of climatic scenarios on stor-
age design as predicted by the

model substantiates the need for
consideration of effect of climate
variations on the design and
operation of water resource
projects.

Dam Break Study of Mitti
Dam (Case Study)

The post failure study of
dams is a needed exercise to be
made to assess the flood magn-
itudes and their behaviour dow-
nstream in the river valley so as
to make a preparatory plan to
safeguard the lives and proper-
ties on the flood plains of the
river downstream of the dam
structure. Fread's National
Weather Service Model and the
lately developed MIKE 11 at the
Danish Hydraulic Institute are
the examples of the models
which deal with the dam break
modelling. The basic difference
between the two lies in the
solution techniques of the St.
Venant's equations used for
dynamic routing of the dam
break flood wave. The former
uses well established four point
finite difference scheme and
the latter the 6-point Abbott
Scheme.

Water is the base of life.
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Present study deals with
the dam break study of Mitti
dam, located in Gujarat State,
using MIKE 11. The dam failed
on 17th July 1988 and inunda-
ted the flood plains in the
downstream valley of the dam.
The report describes in brief the
methodology adopted for the
solution of the routing equations,
data availability and discussion
on the analysis, data and the
possible cause of failure of the
dam,

Seasonal Groundwater Bala-
nce Study in Central Goda-
vari Delta, Andhra Pradesh
(Case Study)

The water balance study
has been undertaken in the
Central Godavari Delta in East
Godavari District of Andrha
Pradesh. Being a coastal region,
the deterioration in groundwater
quality in the study area has
been observed over a period of
time due to sea water intrusion.
This calls for the hydrologic
analysis of the groundwater
system in Central Godavari
Delta. The present study has,
therefore, been carried out to
identify and quantify the various
component processes of the
ground water balance and thus
to understand the influence of
various components and beha-
viour of the aquifer system
under their dynamic changes.

Based on the available data,
the seasonal ground water bala-
nce for monsoon (June to Octo-
ber) and non-monsoon (Novem-
ber to May) seasons have been
worked out for a period of 9
years i.e. from 1981-82 to 1989-

90. The various components of
groundwater balance were iden-
tified and evaluated adopting
the methodologies as explained
in the report. The recharge from
rainfall for different years of
study has been estimated during
monsoon seasons using water
balance approach. The amounts
of unaccounted water have also
been calculated during non-
monsoon seasons.

The groundwater quality
data have been analysed and
the area under different ranges
of TDS values worked out and
presented in the report.

Effect of Waste Disposals on
Quality of Water of River
Kali (Uttar Pradesh) (Techni-
cal Report)

A detailed survey of the
river Kali was conducted to
understand the nature of pollu-
tants and their effect on the
quality of water of the river.
From the study conducted, it
was revealed that the water in
the river Kali is subjected to
varying degree of pollution,
caused by numerous untreated
outfalls of municipal and indus-
trial effluents. The main sources
which create pollution in river,
include municipal waste of
Muzaffarnagar city, _industrial
waste from variety of industries
(such as steel, rubber, ceramic,
chemical, plastic, dairy, pulp and
paper and laundaries) and Man-
surpur sugar mill and distillery
waste. The wastes from variety
of industries transfer their was-
tes through Muzaffarnagar main
drain into the river.

The report also gives an

account of magnitude of pollu-
tion caused by the discharges of
municipal and industrial wastes.
These wastes contain high BOD,
COD and total solids. The deta-
iled survey of the river indicate
that river is grossly polluted due
to the numerous outfalls of untr-
eated municipal and industrial
wastes, thus bringing about a
considerable change in the river
water quality. Such a change is
of significance and has more
consequences for rural popula-
tion on the banks of river down-
stream. The important charact-
eristics associated with the
poliution of the river is the
depletion of oxygen over a
stretch of about 25 kms.

The mass balance conducted
for some water quality constit-
uents for river Kali shows that
changes found in load along the
river may be mainly due to the
contribution of non-point sour-
ces of pollution. The difference
may also be attributed due to
some point sources of pollution
which could not be identified in
the course of investigations.

Development of Hydrological
Drought Index Based on
Dynamic Groundwater Stor-
age (Technical Report)

The depletion time of the
Unicell model, which is a func-
tion of transmissibility of the
aquifer has been identified as a
criteria to hydrological drought
indices for dymamic ground
water storage. The depletion
time not only gives the criteria
for drought but also the estima-
tes of the amount of dynamic
ground water storage in the
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aquifer. This report covers the
estimation of depletion time and
development of drought indices
based on the analogy of Unicell
model. The developed drought
indices has been verified and
has also been used for the fore-
casting of hydrological drought
in respect of dynamic ground
water storage. The minimum
amount of dynamic ground
water storage, which will be
available at different recurrence
interval, has also been estimated
for the sites of the Krishna basin.

INTERACTION WITH OTHER
ORGANISATIONS

Dr. G.C. Mishra, Scientist
“F"" and the Project Co-ordinator
for the consultancy project
“Assessment of Impact of Irrig-
ation ‘Application in Part of
IGNP Stage-l1l Command Area
Underlain by Hydrologic Barrier’
attended a meeting on May 7,
1994 at Indira Gandhi Nahar
Board in Jaipur to discuss the
matter related to sustainability
of irrigation under hydrological
barrier conditions at shallow
depth in Indira Gandhi Nahar
Project Stage-IlI.

Committee was constituted by
the Ministry of Water Resources
to review the achievements,
organisational structure of the
Institute and to suggest modifi-
cations to improve capability for

achieving the objectives. The -

committee consists of Sri J. F.
Mistry, Former Secretary (Water
Resources) Gujarat - Chairman;
Sri M. Billore, Former Secretary
(WR), MP, Sri 3.S. Ganguly, For-
mer Secretary (lrrigation), WB,

Sri V.V. Jagannadha Sarma, Retd.

Professor, Andhra University,
AP as Members and Dr. G. C.
Mishra, Sc. ‘F', NIH as Member
Secretary. During the quarter the
Committee met three times
during May 9-14, June 22-26
and June 13-July 15, 1994 to
review the achievements of the
Institute.

head. The infiltrometer has been
so designed that one infiltrom-
eter can be kept inside the other
(due to varying = diameter of
inner and outer rings) infiltro-
meter in order to reduce the
space requirement for its easy
portability to field. It is easy
to operate once installed at the
experimental site. The micropro-
cessor data can be transferred to
the personal computer and ana-
lysed in the laboratory ‘with ease.

MEETING OF AUTHORITIES

Co-ordination Committee

The 18th meeting of the
Co-orcination Committee was
held on May 5, 1994 at Roorkee
under the Chairmanship of the
Vice Chancellor, University of
Roorkee.

Achievement Review Comm-
ittee

An Achievement Review

DEVELOPMENT OF EQUIP-
MENT

Automatic Microprocessor Based
Double Ring Infiltrometer

A new equipment for infil-
tration rate measurement has
been developed by the Institute
which is very simple, accurate
and fully automatic. The auto-
matic electronic infiltrometer
works on the constant head
principle. Microprocessor (8085)
has been incorporated with it so
that the readings/data can be
stored in the memory module
with a maximum of one thousa-
nd readings of water level with
time. The accuracy of the instru-
ment is as per the Indian Stan-
dards and its main advantage is
its portability. A special constant
head device has also been deve-
loped to maintain a constant

DIRECTORY AND BUYER'S
GUIDE FOR HYDROLOGICAL
INSTRUMENTS

Institute has published a
directory and buyer’'s guide for
hydrological instruments under
a project sponsored by Ministry
of Agriculture, Govt. of India.
The information about different
types of 250 hydrological’ instr--
uments and addresses of about
450 Indian and foreign agencies
who deal with the hydrological
instruments have been provided
in the directory for the conveni-
ence of the users. This informa-
tion has been provided in 4
sections as per details given
below : i

Section 1- Parameter instrument
index : Names of various instr-
uments with the parameters
which can be measured.

Section 2- Product index : Alph-
abetical list of the firms.

Section 3- Instrumerit details :
Details about the model number,
features, cost etc.

Section 4- Complete postal
address, phone, telex and fax
numbers of Indian and foreign
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firms (including names of Indian
representatives).

The above guide can be

made available to the government,

semi government organisations,
academic institutions and private
agencies at a publication cost
of Rs. 50/- per copy. A demand
draft of Rs. 50/ in the name of
National Institute of Hydrology
payable at SBI, UOR Branch,
Roorkee may be sent to:

Dr. Bhishm Kumar, Scientist
E & Head; Nuclear Hydrology
Division, National Institute of
Hydrology, Jalvigyan Bhawan,
Roorkee-247667, U.P.

WA1ER RESOURCES DAY
CELEBRATION

In order to generate consci-
ousness among people about
the need for conserving water
and managing it on scientific
lines, the Organisations working
in the field of Hydrology and
Water Resources at Roorkee
jointly celebrated the Water
Resources Day on May 9, 1994,
The programme was inaugurated
by the Ex-Vice Chancellor,
University of Roorkee Prof.
Bharat Singh, followed by the
+Jal Stuti’ recited by the staff of
NIH. Director NIH gave the
Keynote address. Among the
guests present were Sri J. F.
Mistry, Former Secretary. (Water
Resources), Govt. of Gujarat.

Keeping in view the impor-
tance of minor irrigation and the
vast scope of farmers’ partici-
pation in the lrrigation sector,
the theme this year was chosen
as 'Role of Ground Water and

Small Dams in Water Resources
Development. The guests and
the speakers presented their
views on the theme. An exhibi-
tion was also organised by NIH
in which the progress charts
and equipments related with
hydrological studies were displ-
ayed. The main function was
followed by a technical work-
shop. The organisations involved
in the celebration of Water
Resources Day were National
Institute of Hydrology, U.P.
Irrigation  Research Institute,
Water Resources Development
Training Centre, Department of
Hydrology, University of Roorkee
and Institution of Engineers,
Roorkee Chapter.

PARTICIPATION IN SYMPO-
SIUM/WORKSHOP/TRAINING
COURSE/EXPEDITION

1. Dr. S M. Seth, Director, Dr.
G.C Mishra, Scientist F, Sri A.K.
Bhar, Dr. A.B. Palaniappan, Scie-
ntist E, Sri N.C. Ghosh, Scientist
C, Sri M K. Shukla, Scientist B,
and Sri D. Mohan Rangan atte-
nded the Sixth National Sympo-
sium on Hydrology during April
10-12, 1994 at Shillong.

2. Sri A K. Lohani, Scientist
B and Sri RK. Jaiswal, SRA
Ganga Plains Regional Centre,
Patna attended a training course
on ‘Computer Aided Design and
Operation of Conjunctive lrriga-
tion Project’ during May 2-9,
1994 at Water Resources Depa-
rtment, Bihar Col'ege of Engin-
eering, Patna.

3. Sri T. Vijay, SRA, Deltaic
Regional Centre, Kakinada atte-
nded a 15 days workshop on

‘Pollution in Urban Environ-
ment’ at Andhra University.
Vishakhapatnam during May
30-June 13, 1994,

4. Dr. Pratap Singh, Scientist
C and Sri Naresh Kumar, SRA
Participated in Dokriani Glacier
Expedition in the Garhwal Him-
alayas and established gauging.
site near the snout of the glacier.
Hydrometeorological data s
being collected by NIH. This
expedition is sponsored by
Department of Science and
Technology, New Delhi.

5. Sri A.R. Senthil Kumar,
Scientist B attended a training
course in ‘Remote Sensing for
Water Resources, Development
and Management at Centre for
Remote Sensing, University of
Roorkee during June 24-July 5,
1994,

NEWS FROM REGIONAL
CENTRES

North Eastern Regional
Centre, Guwahati
A. Research Activities

NERC, Guwahati carried out
following studies during the
quarter :

(a) Ground Water Quality
Studies

Ground water samples were
collected from 22 observatlon
sites in and around Guwahati
for physio-chemical studies.

(b) Hydraulic
Studies

Conductivity

Using Guelph Permeameter,
ground water flow parameters
like hydraulic conductivity and
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flux potential were calculated at
30 sites in and around Tezpur,
Guwahati and Nagaon.

(c) Infiltration Studies

Infiltration studies were
conducted in and around Tezpur.

B. Laboratory News

The following equipments
were installed at RC during the
quarter :

i) Guelph Permeameter
for measuring insitu hydraulic
conductivity and flux potential

ii) Tensiometer

iii) Bar Pressure plate
apparatus

iv) Software for remote
sensing application

Ganga Plains Regional Centre,
Patna

Research Activities

GPRC, Patna completed the
following studies and research
activities during the quarter.

i) Hydrological Year Book
of Mayurakshi Basin

The RC, Patna had taken up
the task of preparing ‘Hydrolo-
gical Year Book of Mayurakshi
basin 1974'. This book conta-
ins a brief description of Mayu-
rakshi basin and its salient
features. This also includes
index map of Mayurakshi basin,
flood area map, isohyetal map,
land use map, map showing
raingauge stations, map showing
ground water observation wells,
drainage map of Mayurakshi
basin, contour map, hydromete-
orological map. It also includes

daily rainfall data, gauge and
discharge data, evaporation
data. The rainfall data were
analysed and maximum, mini-
mum, average and monthly
values have been presented.

ii) Status of Drainage
and Waterlogging in Gandak
Basin

The river Gandak is a pere-
nnial river with high discharge.
The soil type of catchmentis
mostly alluvial and is suffering
from drainage and waterlogging.
Status of drainage and water-
logging in the river system with
various remedial measures sugg-
ested/adopted by various
central and state government
organisations are discussed in
the present report.

iii) Geomorphological
Characteristics of Punpun
Sub-basin of Ganga River
Systems.

The river Punpun is one of
the important tributaries of the
river Ganga, originating from
Chottanagpur hills of Palamau
district in Bihar. Since Ganga
Plains Regional Centre has taken
up the task of making Punpun
basin as Representative basin
for micro studies, it becomes
utmost important to know the
geomorpholagical characteristics
of the basin. This report enco-
mpa ses the methodology for
the estimation of some of the
important gemorphological
parameter. Further some of the
major and widely used geomor-
phological parameters of the
Punpun basin have been evalu-
ated.

(iv) Sedimentation Problems
in Massanjore Reservoir of
Mayurakshi River System,
West Bengal

The present study provides
the status of sedimentation pro-
blems in the reservoir and a
clear-cut picture of the studies
carried out in the reservoir. In
the report an attempt is made
to identify and study the extent
of sediment deposition and their
location in the Massanjore rese-
rvoir of Mayurakshi river system
West Bengal using pre and post
monsoon data of Indian Remote
Sensing Satellite (LISS Il) for
the year 1989.

Deltaic Regional Centre,
Kakinada

Research Activities

DRC brought out the follo-
wing reports based on the stud-
ies carried out by the Centre :

(a) Ground Water Balance
Study in Puri District of Orissa-
Part | : Processing and Analysis
of Data

(b) Representative Studies in
Suvddagedda Basin : Network
Design and Installation of
Equipments

(c) Conjunctive Use of Surface
and Ground Water in Bandar
Canal Command Area, Krishna
Delta, Andhra Pradesh-Part Il.

LIBRARY NEWS

The library of the Institute,
has been shifted to the new
spacious and air conditioned
building. At present the NIH
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library has 6227 books, 1995
technical reports from various
water related organisations, 442
computer manuals, 246 Indian
and foreign standards, 1979
maps and 41 microfiches. The
Institute is subscribing for 74
periodicals out of which 30 per-
iodicals are Indian. The library
has also procured a good number
of Hindi books.

UMDP ASSISTED PROJECT

The project entitled ‘Deve-
lopng Capabilities for Hydrolo-
gical Studies’ under the financial
assistance of United Nations
Development Programme progr-
essed well during the quarter. !n
order to develop expertise in
different fields of hydrology in
the Institute, interactions were
made by the scientists of the
Institute with the pioneer work-

ers of the world through the visits.

Dr. S.M. Seth, Project Co-
ordinator  (Regional Centre
Component) visited China under
UNDP Project. Dr. P. V. Seetha-
pathi, Scientist F and Project
Co-ordinator visited USA,
Canada, Germany, France, UK
and Netherlands. Dr. K. K. S.
Bhatia, Scientist F went for
study tour to Germany. Shri
K.S. Ramasastri, Scientist F
visited International Academy
of Environment, Geneva; World
Meteorological Organisation,
Geneva; Institute of Technology
ETH, Zurich, Switzerland; Univ-
ersity of Lund Sweden and
Swedish  Meteorological and
Hydrological Institute, Norkopi-
ng and held discussions with
the scientists of the organisati-
ons. Shri N.C. Ghosh went for

training to USA in the area of
Environmental Hydrology.

" NEWS FROM OTHER

ORGANISATIONS

Indian Water Works Associ-
ation (IWWA)

27th Annual Convention of
the Indian Water Works Associ-
ation will be held at Indore
during January 11-14, 1995.
The theme of the convention is
Conservation of water resources
through poliution control mea-
sures and to create appropriate
maintenance aspects in water
supplies and waste, water disp-
osal systems.

Authors may send their
papers in triplicate to the Hon.
Editor of the Journal of IWWA
so as to reach before Oct. 10,
1994. Authors of the three best
papetrs presented at the conven-
tion will be rewarded with
prizes. For sending the papers

and further correspondence,
please contact :
Hony. Editor

JLW.W.A.

Pipeline Road, Vakala
Santa Cruz East
Bombay-400055

INSTITUTE NEWS

Anti-Terrorism Day Celeb-
ration

The Institute observed the
Anti-Terrocrism Day on May 21,
1994. The staff of the Institute
took pledge to uphold and
promote peace, social harmony
and understanding among all
fellow human beings. An essay
competition on the topic “’Atan-

kvad evam hinsa-Rashtra ke
liye ghtatak’ was organised for
the staff by NIH Recreation
club.

Hindi Cell Activities

Two one day workshops
were organised by the Hindi
Cell of the Institute. In the
workshop organised on June 22
1994 the scientists ‘B" and ‘C’
of the Institute were made fami-
liar with the Hindi words used
in daily administrativa work. In
another workshop organised on
June 23, 1994, the PRA, SRA,
RA and JRAs were informed
about the technical words used
in the field of hydrology and
their definitions. The faculty for
the workshop constituted of Sri
C.P. Kumar, Dr. Divya, Scientists
‘C" and Shri M. K. Goel, Sc ‘B’.
The participants of the works-
hops took active part and had
fruitful discussions.

Hindi Training

Three Lower Divisional
Clerks of the Institute were regi-
stered for Hindi Typing course
through correspondence with
Hindi Prashikshan Sansthan,
Rajbhasha Vibhag, New Delhi.

Promotions/Appointments/
Resignations

Nine Staff members were
promoted to the next higher
grade during this quarter.
Twenty three new appointments
were made for the posts of
Scientist ‘C’, RA, JRA, Techni-
cian Grade-lll and LDC. Three
persons resigned from the Inst-
itute to join other Institutions.
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Recreaticn Club Activities :

The new Executive Council
of the NIH Recreation club tock
charge in the month of April,
The activities of the club started
with the Quiz Competition orga-
nised during May 18-20, 1994,
Eight teams from the staff of
Institute took part in the quiz
competition with great zeal,

A ‘“Hasya evam Vyangya
Kavi Sammelan’’ was organised
by the club on June 25, 1994
in which eminent Hindi and Urdu
roets from Roorkee and nearly
cities recited their poems, which
was enjoyed by the people in
jampacked hall.

ANNOUNCEMENT

National Workshop on Adv-
ances in Hydrological Instrume-
ntation to be held at Roorkee
(October 25-26 1994).

Hydrology, Roorkee is organisi-
ng a National Workshop on
Hydrological Instrumentation
involving all concerned govern-
ment organisations as well as
private firms dealing in the area
of hydrological instrumentation
in India. During the workshop,
presentation of lectures/papers
and exhibition of instruments by
the Professional organisations.
Consultants and  instrument
manufacturers / suppliers would
be organised.

Reviews and original cont-
ributions are invited from inter-
ested participants on i) develo-
pment of sensors for measure-
ments related to surface water,
ground water, meteorology,
snow and ice, water quality and
pollution monitoring, agromete-
orology, soil conservatlon, for-
ests, unsaturated soils; ii} data
acquisition systems; iii) micro-
processor/microcontroller based

eering Hydrology instrumen-
tation.
Abstracts not exceeding

500 words, typed on A-4 sized
good quality bond paper should
be sent to the organising secre-
tary. The registration fee for
the delegates is Rs. 300/- for
participants from government
organisations and Rs. 600/- for
participants from public sector
undertakings and non-govern-
mental organisations. For further
details please contact :

Dr. V. C. Goyal

Organising Secretary
National  Workshop on
Advances in Hydrological
Instrumentation

National Institute of Hydro-
logy, Roorkee-247667 U.P.
Tel : 01332-72106,

Telex : 0597-205 NIH IN,
Gram : JALVIGYAN,

Fax : 01332-72123
E.Mail-NIHR @ CSIRD.

The National Institute of instrumentation, and; iv) engin- ERNET. IN
FORTHCOMING ACTIVITIES
Date Ploce Evént Contact Address

Oct. 18-20, 1994
Russia

Nov. 15-17, 1994 Ranchi, India

St Petersburg,

International Symposium
on Runoff Computation

The Director, Division of Water
Science, UNESCO, 7 Place de Fonte-

noy, BP 3.07, 75700, Paris France.
Tel : +33 (1) 45684002

Fax :

+33 (1) 45675865

Telex : 204461.

National Symposium on
Management of Inputs in

Dr. M. S, Sachdev, Secretary, Indian
Society for Nuclear Techniques in

Optimising Crop and Animal Agric. & Biology, Nuclear Research

Productivity and Environ-
mental Safety Using
Nuclear and Allied
Techniques

Laboratory, IARl New Delhi-110012
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Nov. 16-18, 1994

Nov, 30-

Dec, 2 1994

Dec, 12-16, 1994

May 15-17, 1995

May 15-18, 1995

Oct. 9-12, 1995

San Francisco,
California, USA

St. Moritz,
Switzerland

Canberra,
Australia

Osaka, Japan

Prague, Czechosl-
ovakia

New Delhi, India

Envirosoft 94 : bth Inter-
national Conference on
Development and Appli-
cation of Computer
Techniques to Environ-
mental Studies.

International Workshop:
Closing the Gap Between
Theory and Practice ;
Urban Rainfall Application

International Symposium
on Variability in Stream
Erosion and Sediment
Transport

Specialized Conference
on Advanced Water
Treatment for the 21st
Century

International Conference
on Groundwater Quality :
Prevention, Assessment,
Sanitation (GQM’ 95)

Water & Energy 2001;
Needs, Development,
Utilisation; 60th Diamond
Jubilee Research &
Development Session.

Sue owen, Conference Secretariat,
Wesses Institute of Technology
Ashurst Lodge, Ashurst, Southam-
pton 5042 AA, UK

Tel : 444 (0) 703 293223

Fax : 444 (0) 703 292853

E mail : CMI @ uk. ac. rl. ib.

Dr. Janusz Nienezynowieg Deptt. of
Water Resources Engineering,
University of Lund, Box 118, 22100
Lund, Sweden

Tel ; 4+ 4646 108981

Fax : -+ 4646 104435

Teles : 33533 Luniver S.

Mr. Laurie J. Olive,  Deptt. of Geo-
graphy and Oceanography, Australian
Defence Force Academy, Campbell
ACT 2600, Australia

Tel.: + 61 62 268 8294

Fax: + 61 62 268 8313

Telex : aa 62030

E.Mail : Olive @ pop, cc. adfa. oz.au

IWSA, 1 Queen Anne’s Gate,
London, SWIH 9 BT, UK

Tel. : + 44 (0) 71 222 3848
Telex : 918518 WASSOC
GATTN IWSA

Dr. Jiri Krasny, Principal Convener
GQM, 95, Charles University, Faculty
of Science, Deptt. of Hydrogeology
and Engineering Geology, Albertou 6
12843 Prague 2, Czechoslovakia

Tel : + 42 2297541

Fax : + 42 22 96084

Shri C.V.J. Varma, Member Secretary
CBIP, Malcha Marg, Chanakyapuri,
New Delhi-21
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Printed at

Chief Advisor

Advisor
Editor

Dr. S.M. Seth
Sh. K.S. Ramasastri
Dr. (Miss) Divya




\ﬁ ~‘
a'" U
3 f‘\}(n)m '93
z -

. 44“3

PP lirrd f?:lm m’}“’a

geqra & AwlARl 0
Farfas st ¥ safaaE
F fafwsr &= ¥ sreqaa wad
FIHATT FTF 67 | T Teqaai
& afvorsi[miftaat | srvEre
#1 fafass Feioa ud ST
Heoredt aqr ufeE e H
fifaa fagwor & fag faoe &
w7 & wwifoa frar smar 2
aT-q7, 1994 fammdr &
gt gEIfaa At TS F
ezt & ofegeq qrdw T
feg

qawtfas aaf F &
searfoe wwany A a3
WITAT AqTETg & w1 AFfwan
(faua fa¥w sweaaw)

CIGIERGIE B LA i
gz @rEAl ¥ FWO
arwifas  Saarg  afvaaa
qqr AAFGATAT AF TT TAFT
garfaa gata agdl fasrar
faum & | SI@awrfas geaa:
qqarg & afearmm qgr gua,
T THT UF ATCTA-FeESA 9T
TAA qAT AT Tq @A
& wgadt arafas qar T
g faawor # & < §

L q&r 3

gfgey & qaarg af@aT
F garg #T fAgiey &9 &
faw  gFeqamens fras &
ST UF 3T 2 | 39 RO
& weg wreg # fead Fuar
fga & I qqr I 99-
giforai & faq gFcqarcas a0t
AqaTE fAgel FT STANT FIW
g qaTg, ATSTT - IASA O
war A9y F¥ Fga=mar w1 fafas
qraar oFf qof § afeadq F
afvwfead goa & fag weaaq i1
gge fFaT wAT & | STy
qfeadf F1 IIAWT FIE T
gferg aifas aof agr asTq-

SEESAT F AOAT KT ITAT qAqT
zA%T fagw ¥ fafase 1 ag

IqaE fwar war 1 %9 39-
gifroi & foo afvaal  a@rai
F1 wifas, FGHT (ATAGT T
98d, AAEA H, HAGT F
TIATT JAT AT HEAT H ) AT
arfas taa AT F GIAAT FHT
faveraw fmar war 1 stegga &
AT gAT 5 TT IJTRTOT FTATT
U A AT H A
gfeada & fao sfas d3g7-
Ma g | 9997 AafwFweT 9%
Stearg afeada gard &1 94§

TG W e gEdH 1 @HER 9 g 194

quTe 78 gArfna wwar g %
S ggrad  qfegisareT &
yaed qar afwwes F fag
sterarg afadt aEt & 99T
% AT HT ATATAFAT § |

fagt aty &1 aig-wn seaaw
(fawa fadrw semam)

qtg WG F 9IA A3
afvamor & fagizor qar A&t
A F AITAE A IEF
R & fRator &g e
TF ATqWF qeATT g, fqEw
ater HLFAAT F AL AGIATR F
a7 FF H S ud wa Al
geerm & fag AwA qard
AT HE | BT FT LT FIHT
Tar faaet aor g § faw
grzsifas weqm # fawfaq
qrsF-11 o8 fqee & s arg
AT fAzeT § arae 7Ed g |
Ta T few H g &eax
atg W AR i & afaw
wrvifwrad & fao g g
FIAT FeE FAT GEETT &
B FLA KT TEATE H g | T8
arar fazer qor =9 & Earfad =12
farg afefea eaT e qur
arg arar faaw w: fawg gae

ST FT qGTA, AT JT FT AT

FAfATTT AATATE



TR HT TAW FHIAT & |

g fTqiE ® qaud sy
H feaq gt atg av wrgw-11
frzer &1 g9 FiT gu arg
T Heugd fawar AT g1 ug
atg 17 gars, 1988 &1 &
&1 AT AT q47 At FT ATIATE
qET H A g3 A Areartad
graar o | gg e § Al
faaa gdwTr F ga & fag
Faars w2 Frafafy, sqasy
aiwst w1 g faawor faar
T g agr faweger,  sEwst
qar gty waar & gwifad
FTLOTT T2 fa=1< fFRar 1= &1

JFY 93IW W &I mEEd
IFET H AAHT gAHNA AN
avqaa  (foaor fa9w sewae)

AR J39 & AT MErady
fStar & awsr METAd ST H
I HIAd AeAGT gE HAT
TAT | FET T A & HIA
AT H Fo a7 IFalg &
qYFTd GHET F@ ATAGT &
FIOT a0 AT H g
qEIT AT | 3q FTLT F0
TIRTIE Se2T H |d a7 &
SAfaFTATT favergo &1 ArEo-
THAT g5 | 28 ALTIT FT A
ggaq & fafasq sraga gFwai
FT /AT AT a1 sAfafagio
23 e frar mar faaw fafae
HITAT F TATT qAT STAATRI
W a7 ¥ M ¥ g W@
qfeadi & aga Sa®H ATALT
HT THAT AT qF |

amga (ST ¥ THAY)
qAT AT ATAGA (AT AE)

Atgw F1 9 ag & IEfy
(1981-82 & 1989-90) @& &
qFST 9T AT HIGHT
oo Hgea  fAwTEr aar
feaie & gars g swfafa 1
TATT FIT gC I qIAT B
fafwaer staaat 1 9g= qar
eaiaa fwar | semEa &
fafwer aof & wrga 99 &
AT g an § g QRO &l
AT S Gged SIEH FT
ST T T TAT | AT ARG
atan & fag afgaerT s it
HTAT &1 ITOAT T AT |

ST qOTAT  HAFST AT

foveraur fRar AT q9r & S

g AqraAr ¢ fafae afoer &
qad &=t &1 faFHTAT TAT qur
fedte # gega fRar aar g

el AN (So Wo) F A
urat o< safse fasaRer &t
g (T i)

FTAT TET H TZAT HATH
arer qedl H THIA qAT qGT T
A YUAT X IAH TATAT F
gaay F fau 7€ &1 fawga
qaeqor faar war | 38 semaa
& ag AT gaAr fF FUAT AGT AT
S ATATAET qur ArifE
ZHTeAl & afgama & s
sggafea At & &1,
sguur &1 fafewe sraegmei o
&1 A4 H 9guw 987 HI A1
Al § gEAd: GAIRIATT
weT &1 redTtaEt eAafires,
fafwe dafedi (97 fF @,
Tz, faifas, &fase, wfees,
39, 987 g1 q9%) FT Aqfes
qaT WYL ST A uF

graadr sfwer ofas €
fafaer dazfear srgar safaes
FTAT AN W GAFHIATL JeT
frer g faafsa wwar

frarE & e arfasr qon
sFft & safre & famsta
% FHTIOT Ioaed JZU0 & iAo
FTo@r o7 faar qar g
sqforsay & &v. Sl =1, &Y. S
. AT FA S qETAf
A FIH FAT g + A &
faega gaeror & wiegw e g
f qre arfaswt aar eFefA
% sraforss & swforg stgw=Tiea
faTeT & HTT07 AT FT T agd
sarar ggfag &, faag =€t ster
qurar & fa=meofa afwEaga e
7 § 1 a8 afeada A€ 97-
garg & fFATX 9% @A Al
Tig FT AqraTEr & fqw e
wEAq @ | A&l ® AguUH
g1 g fagwar sad 25 fo
o d & H HEFASTT FT
qTFT F |

FTel &l & fag Fo A
AT wFFEl & fag fawmran
T FEAAT HIAT g FqAT
g f 9 § goguma § a1y
qfeadq FT FTIT JgOT &
wafas &Gl T ATEE 2
39 AL FT AL JUT &
seafasd & g add & foadr
TH ALUUT & Q1A 9GgAM
el g1 &' |

wfa® qaw d=aq 9T arenfa
safasla gEr gEAFiE w0
fawra (awAer fend)

e faew & e

SafasTT guTaET



AT FT, T AqATE €T HI
qQUETHT AT T F14 FA g,
wfaw g7 =999 & fag e
fastar gar g=siF & fag
UF HI9ES & &7 ¥ "Ag49 {HAT
TAT | ATHT AT FAT GET &
fera & madz gl afew @G

fauat 93 fa=re fwar

grfastical ®\ 93%
ar-aq afgfa

greaq afqfa #r 18 4f

I H A ST G=IT & AqTAT
FT ATFAT A FLAT g | TEIT
e # srgera a9 F AFAT
a7 gfTae fqzer Fr geaar 9%
grarfa gar gaFis & GFE
F ATLH Farar 14t § | fawfaq
qE@T gAFH K FqTAAT F
gHTfOT AT 74T § 47 AT
AW afgw g9 gFmT &
U I CIERILIE i Cl i)
wigegamenr § fRar qar @)
FOUT A0 & Tl & g afa®
I q=F99 At fqeaqw qraw,
St fwer egm s a%
SqAET AT, &1 AV SR
aT 747 & |

7 WS § AFAW

TTo Sitodto fer, Fa7fasw
‘a® wd qumst  afeasar
“gfegr AT AgT afedisEr
0 [l & safasmam a9y
a9 S T FuF AN H
faag ¥ g9 w1 gearwa
F G qHAgF T TTIT
g zfawr afdft age AT H T
wg, 1994 1 g5 3% § WM
ferar qar sfer afdt T3
afvaisEr swor =11 #§ Sger
TEUT 9% S« fasmrA
g feafq & aga s
wfazg argar ¥ geafag

5% TIHT § Tl fAeafzay
# gaafq @1 FTeTar ¥ 5 WE,
1994 F1 #¥9+F g% |

Iusfsy aeve afqfa

AT FIFTT & A GAT9T
FATAT ZTLT FEAT Fl ITALTAT
UF TUET AIFAT AT GHIET
FIA qAT I ¢AT H1 e * A
SHAT A3 & ATAAT AT
FIA FT AT a4 F @ wF
Iqafsag  odrEr  afafy &0
w7 fwar war | afafq # qge
&1 2 Yo uwo fAedr, qaga
gfgg (99 99199 ), TIUA-
qeAeT; Al QAo faediy, |a-
08 @fFa (S« qaq197), qeq
TRI-ATE; AT THoTH o AT,
qaqa afwa (fg=ng), afeaw
FTA- FIeT; =7 o dlo
SEIATE A, FAT fAg T WIHETT,
Ay faeafaameg, seer g3o-
q3E; TTo Slo Hlo fuw,
aatfas ‘ow’, weda AT
HEATH- TZET (A7 |

79 famigr & e afafa
T G 955 A 9-14,
22-26 @ T 13-15, 1994
T HEIA g3 |

grarfe fg-gem o=q: waq-
HTTT

Ay TFA IT WM &
faw gegr gTar uF 9 ITH T
F1 fawra fwar war &t aga
[T, FATA UF QO
wgATfaa & | saarfaa gaderas
o TIEANI FiEEE RS
fagra qT #14 FIAT & | F9%
a1 g&w gartax (8085) &
{1 S fzar qar g fSay 99
AL U R ATwST & AfaH-
A UF AL UG FHF Eylq
wigga # gfaa &y arad
STHRI &I FATAT WA
WIEF & AT 3 qdqm 9
&Y A THHI ALALET 3 |
FlHie ¥T & WEXEE F fAg
us fa9w Frgez Iz ghea F
a1 fawm fFwar war 0 eEa-
=AM 37 gF1 sfwsfera
fear war f& o a3 TdEq-
AT gAY AT EHEAHTH
(Frgdr uq e FAT & fae
SATH & HILT) H @I AT a5
fsas za1 &9 | o ST 994
FH ETT FI ATTIAFAT 9 |
TR T 9T F 41X
afgss1iad g9 I ZqHT TAAT
YA | qew gaaT ¥ ATHS
1 Fafes dTF 9T TEi-
afvg fwar st gFar g qur
FAMATAT H KA TLAQT
qarg gsT favamor fear &
qHAT 3 |

IUFTW HT fawry

w=ifaa gew garfaT a7

wafasAtg SasTon & fag
faZ fowt od Far arEs

qeqm 7 iy qeATY,

FATIHTT FHHTL



HIT IR g graifsa
TIATAAT & dgq FeAaqTAT
S9FE & fae faEfosr oF
AT AT TFIfaa &7 1| GH-
Fal #t gfaar & fag fadfasr
¥ fafws gwre & 250 5a-
AT STFTN F ar 7 q47
SAfTHTAT STFLAT FT AT
FIT FTAT AT 450 AT
uF fa3s uafeat & o fax
™ g | ag gaar dra fay
[EERUIETIC Gt el el T i
&t T g

VT 1 GHIET STFHT AT
fafse SaFTon & Fm9
g IFF I HIY AT
AT GUHIZT |

VT 2 ¢ Ieq1E gl ;o quATAT
F FAGEATT FH[ FI
il

0T 3 I9FT f3gwer o 39-
FLOM F HISA AFET,
faguarsii, gea & a1
T faawor |

W4 98T & 9Ram qur
faeet wat & 97 295-
g & 94T, FIATY,
SAFH U HF AT
(wrdta wfafafaar &
T afzd) |

50/ w1 ufg &dr &
YFAA GeA 9T IAUH A5
TTETL, AT THTA FETs,
wifer® seqredi a7 {4 gear-
A &I SUAT FT THAT |
s fag 50/~ &% 7 g9
T FqAtgAE FE,
qAT 2T 9%, g% f493-

faarag arEr, w9 & A9
fe 9 a2 ST 97 FFar B

o WIoH FATX

AT € ud THETETE
arfam e fasre g
TR A fas qe9m,
S fasr A,
®gH1-247 667, FoTo

SEE:EIEE RECE NI PG

wgHl W o7 fasma ud
qATIT F T H FA FL @l
AT F ST AT § A
YA qUT FATMAH aUH &
TF TAvHA HI ATTIAFAT
A F SrTEEar G&1 F4 &1 9
ws, 1994 &1 w3wr # HyE
W ¥ S HArga fegg &0
g fFar 1 FEEy w
SFATET ST Wi fag, qagd
goafa, ws%0 fawfaae
fFar fsrgs 99T o STo Fo
F FRAMAT gra §a wgfa
T’ fFaT AT | TWo Fo Fo &
fram® ¥ g&a suTeatd aer |
afafaal # =7 Fo uFho fHesy,
qaqa af=a, Sa gara faam
TSALTT FLFHTL AT o |

a9 Ffo aar FT F a7
¥ frgmEr #1 WwEE &
famer & & wgd F &A™
¥ TET g EH A9 qA FqAT
faFma & g qar Bl At
Fr qfewr &1 geF faua a7
war | wfafaatr o FEre |
zq fauy ax 99 @@= 9%
a1 e et fasr wear
FIT TF FIUAT BT AT ATAST

fear a1 food o fasEm
qeqg A1 § grafegg gafq =
TAT STHITOT KT FATAT 74T
TFRART FEATAT & 9T
qEq FIAHH AT | A qaraa
feag @udie & s #
AT 7 a7 Feam, FoTo
fg=rs sgda™ geam, 99
qaraa fawm gfweor #e,
Safaara fasr, s faoa-
faermer qor Sediagma wiw
TS99, ®HT Heg arrfaat o |

qaest [wramar /e aga-
ww/argfas wfvam § wm

1. =To THo uHo ¥s, fAza,
gTo STo dlo ﬁ?’ﬂ', ERlIEED
‘TH, #T o Fo WY, ATl
%', Mo To o YEATHIACTA,
aarfas €', =1 udo dro =Y,
FAH G, AT THo Fo LA
gafas & a7 = o wgw
T F g 10-12, 1994 v
farerir & srraifsrg srafas
g HA T HMCST H AT
feam

2. i Qo Fo Fﬁ'g'_'ﬁ', asrfa®
T qAT &¥ ATTo Fo JTITATA
afess wy Fg@E, T GIE
AT FeE, GTAT 7 A gL
fawrm, fagre  sfwafeaa
FTAST, 94T H 75 2-9, 1994
F1 AIITT “HITH ggAfaa
afwweas qar gy fg=rs
afegisar 1 g9 faug 93
araifsa afwedw qreasa |
a7 foar |

sarfasrT qaTaT



3. &t @0 fasa, aftss mig
qgTF, SeaTs Hvx, HIHATST
T wreer favafagraa, fawomar-
qeaqH T Ol 9AiEe "
sgawr” faoe a7 @% 30-97 13,
1994 %1 srraifsa 15 feasrg
FIEAATAT H AT foram

4. =10 yara fag, asfas &r
qaT AT 7L FATL, AT AF
ggma®  F Tedard fgwrad w
grwfearr wfwar sfaaw §
a1 ferar g safuaz & asdis
UF AT & Kl £[T4T &I
AT | WoToHo FTIT T AIHH
fasmra stiss wwa fwy 7 |
gz wfomr @t fagme
ug qEArar faamn, 92 fEear
gTT aTaifad g |

5. =T go e i FATY,
CENE T I S G-I P
fawra o waegT & fag gzw
qadt’ & ws#r favafaamag &
AT g3 F7E 9T T 24 H
J41E 5, 1994 ax sraifera
Ttoreror aIEAEH § AN 7T

AT FHeE ¥ ARTATT

ST Al |AT Fe, JATETEY
(&) wgsara afafafaai

S9Y Q l qAT e,
TATETET 7 38 (AHTE & A
freafatag steqaq fEwy .

1. |9« Uar A=q49+

wifar-Trarafas  stegaai
# faw gaEgEd § vd saw

T aF A 22 g&A Al o
CEERCTRCERERRCE

2. ST ATAFAT ATTA

A9, JATETET qAT AT
T qar 9w Fr4 AT 30 i
9% UTEH TLHUHZT FT TANT
FLT U qTA TAE TUHIZT
TH AT ATARAT TAT FAFH
Trferer 1 AT FT T

3. Ifq: Tad Aeqqq

ANGE TAT IHqF AU AT
o TR qeAa R T

(7) wAwTITEAT GHTHTY

= faATedr & T gy
Frg qv farafafag  sgsoor
Ffgeatiaa fF7 77 :

1. =9 |iZ ST ATAFRAT 97
FAFT TEOTT qIOqT F
fag ques qrHTTdiET

2. ZafgerrzT (g3 qATA
T )

3. I weE ITFTA
gL g 3TN & fag
qrFzaa<
TAT qITAT AT Feg qIAT
srgayra nfafafar

T FITAT qAT Foxw, TIAT
T zg fgwdr ® Fe fawa-
fafaq  senaq ©d  qgEaE
FI QU w7

1. #wgerron afgq & 9
fasrdra ag gfear

AT F7x, TeAT 7 “HT-

FTart afad 1974 #1 qafaara
g gfeqar’ T JAT HE A
e faam a1 | ga qfeasr ¥
wgwwTer afgw F1 gferea
faawor qar  Iu® gea  aem
arfaa & | Z8H AGTHRTAT dFET
FT OO AqEAA, qE AT
wrata=, gFagfe A=, qfF
SIIRT g, Fgr {199
TIAT HT IAQT AT, GAA
T FIAT KT IATAT ATACAA,
wqeaTe afgw & fawTEr
a@f=a, FET AEAEA, q9
qrgn fasra w@Efag o
orfger & 1 AR afaw aul
qiFs, gHET qar  fAEgI
ATFHT, AT AR A1 faF 17
g1 O F9T  ATHST HT
fegeraor faat war & qar sfas-
aw, fqraay, staa qor arfas
o & @ &)

2. = Afga § fqHTEr o
st a9 fegfa

wEF Aar afas faegeor
FI TF ATLG ATHT qAr g |
Aq1aTE AT A GAT A HER
afgFiaa: S@1g g qoar [FHrar
UF FATGT HI GHREAT H HET
girza fomE # d 99 H#
faeprat qar st g9+ v feaf
qar & ua fafwsw sy
TYRTL 6 GEATHT gIA ATH
wx [ sraary a7 fafas g
q¥ ¥ fa=r fRar T &

3. WATAE A F IAIF IT
afgq @l AT
fagang

qRYT AL AT qE

9 fagrT garE



agrE afedi § § uF g fqasr
ST fagR & qrams 997 &
BITMANYR gerfedl & 2T & |
F 1 T ATy AT & Y
Y 79T & g gaga afas
#1 afafafac afeq awd &
ey faar g, s afaa &
TATRTICRT fAaraqreti 1 Sraa7
afq Ag@qe g AT g1 =9
o2 & g5 wgaqy wa-
T Gl & AT F ferg
Frgfaty & 7 & | T9F gAgA
afed & gex qAT FIET T
WA AT TR G-
AT HT Geaiwa Wi Far aar

g1

4. afv=sr e @1 wFTHTAT
&I T & AGAAIT FAAT-
o § AFGTET FI THEAT

qg AeqqT ey H
dagTeT guedr & fegfq qar
SATHT | T TT ALqIT FT
F ATAH ZAT g | T fRad
T a9 1989 F fag wradT 933
HAAT ITUE F AT H TEA
TF I & ATHST FT TANT
FILG g Gfe9q F T Y-
FIAT AT ard & HAARIT
SATAT § HFA1E fagqaor w1
faeare qar Iawr fegfs &
TEAT UF  HeAId &1 qAH
far mar &

Feard AT 7, HIRAT

wgdaT wiafafaa

FvE gTe0 0 T HeTua
q¥ amyrfea fawafafaa fwoe
Sears AT Fe 7 TFHTT FI

() Star & g3 faor ®
T HIAT HATT—ATT
TF—HATFHST FT THAT UF
fagergor

(=) gariar afaw § sfafafaea
HETIT—ITH LI HT Afe-
53199 UF d2q4 ATAFHT

(7) oITeex 939 & FoEOT ST
H FaY AT FT AT A
qAgr UF A FT FYIHT
ITTNT

JEARTAT AT

AT & GEAHTAT F1 A7
faega ud araggfas waq #
rATaid &3 fear war g
ATAA H WoToHo TETRTAT
¥ 6227 g%, 9 & geafaq
fafwye geameit § g 1995
awdrar e, 442 sifastas
AT, 246 AT vF fazen
q19H, 1979 wrafas qar 41
arsFEi-fwIE &1 gegqra 74
fraaatfas afawre o 57 2@r
2 faw ¥ 30 faagwifas af=-
FIC WA & | JEafTdT |
FTHI TSI gEar ¥ fgedr #r
TETE AT RAET aATE

dgw sz fawa wOwA &
srana fasim agear  wra
Ffeai=aT

79 fqamEr & W do
o [0 FTo & srqaia fadia
qEEAT g afaisEr Cser
fasmeia stemaei & fow erman
w1 fawrE” o FR T AT

FEIT & Safagry & fafaes
g4 zmar ¥ faww 3
qeq9 & Jaifasl ¥ Gy ¥
eafa g fawest & ary
e fq=ry faqor fFar )

ETo U0 UHo 3, qfeyl-
ST GHATE (AT F7F q=F )
T FoUofgowto afeaiaar &
TET | &7 T AT 2o
TrodTo dramafa, dwifas oF
ud qfeSar gueEaE ¥ 7o
UHo To, HATST, THAT, WiH,
PoFo TAT AELAIE FT &N
T 1 870 FoFo THo wifzar,
aatfas ‘0w Fggmw AR &
frw s|AT w3 ) A Fouwo
TIHATERT, FHTAF TF T FeaT-
AT UHRTSH A(F TATCARE,
Sqar, FoE  grfaaqiaifas
ARATEANT, IAAT FFHEIYE
ATH  IFATATST, To 2lo THo,
qfew, fazawEs  gfaafadt
AH AqUE, TAIST qAT TIFST
HifeaTidtsFa urs gregiai—
farer gedtzgz, AEIGT HT
27 far qan wrew | fafae
geqret & aArfasi & g
fa=me famar fwar s Ao
Hro =19, FATF @’ qaiaen
safaarT & @7 § gfmeror &
T go THo To T |

FT TS A GHIAIT

gfemm arzT Fsw  ooifadms
(g w= = Q)

zfeaq arevaw udifa—
9 ¥ 27471 FIfUF gAT TR
H 11-14 ST, 1995 &1 g |

FAfFAT GHTATT



gar w1 faug ggaw fageao
IqTAT gT oA HETgAl HT
HY&0T U o ATYIA qgT -
foroe ter FasTeT aed H START
TP GZFAT BT AT FLAT

g

SEF AT AFHATRT T K
i wfaai s, 89 I T
afsr#T & gara® w1 10 AFTa
1994 ¥ ggsr ST aFd g | q9T
¥ wegd g1 AT 9FT A F A
ITT TAT & FGFHT H TERL
far S | FFATHRT 9 WA
ug w7 gArEe & fag fara-
fafas qd 77 GF9% FL

qrITE®

Gl'oSTTJs\:ogEET\ag'&T'I\oQo

qrEaATST WS, FHRIET,

JeATHS 22,

Fra2-400 055

qEQTA FHTHTT

mawmate f@adr feag &0
HTATAA

g | 21 #, 1994 F1
aragars facey faag a=mar
TAT | FEATT F FEANCT A
qrAa ifa & Gyl & dr"
arrfed, STATISIR @F9T qar
gAFA FT AZAT 3 & A9
AT | Wo Fo o AALTT 79
J waarfeat & fae “smasars
g fgarwez & fao =@s”
faga a7 uF fasea wfaafar
T ATATST T

fg=d) aaiss &t wfatafaai

geqIA & fgeal Jhiss gra

21 oF fagdrg sraamaATeAl A
gravea fFar A 22 94,
1994 F1 TS wTAATAT H
qeaTe & AstaE A oF A
%1 ufgfas & serrafas &l 7
ST @1 arer fgedl & weRl §
qfefea &Tar @ 1 23 T,
1994 =1 wEfsq oF AqAA
FIAATAT § T T FZTIF,
afees ot wgaF, AT qGEEAR
qAT FACS WA HFIARI FHT
Srafasr & 47 § 94w g
I qFATHT TWeal TF IAHI
qfeararsl & a18 H SATAHTL Al
| FTFeTAT § A o qro
FATY, o fazar, qATla® v’
quT = WHoFo WA, Fa{aH
oY FesqreArd fa¥ 1 wTra—
At # FarfawiFaaier 9
Ffga W faar qoar ATAFRTT
fa=re famer far |

feeat wlmaw

fgeat aforeror gegra, US-
arar fawam, 98 faedt & g1a0
qITATT gIen fZ=al 2 a139-
FH B ACATT F AA FAAL A
fafamt #1 giga fwar 797 |

sieafa/fagfaa/cama=

TZIE & A1 9EEAT FT A
faamdr & A e AR
q3T Weq fFar @ | FafEas
Y, Wy GEEE, FAS AT
qgaF, JEANAITT S JAA
o7 3T goi fafawt F 23 9g7
v 7% fagfsaat v w=dt
qeqTA & qiA safedt T e
HegTel § FA FIA 2 ATTH
faar

ANRAT FAF F1 Afatafeai

o S AR e
AR FAF 1 A% AfqwrE
aftys ¥ e & AEA H -
aTT g9rar | g2 18-20, 1994
F1 srraifaa fras afaaifoar &
qrey FAa F1 afatafaat AT
g% | I & TR A A3
g ¥ fgaw afenfrar «
JeATE qFF WET |

25 517, 1994 &1 uF ‘G
uq = wfg gEAead’ ATFISE
fpar waT ) 3 wEET AT
qTEqTE F wgW & fgear ;T
33 & fafoez Ffal T staet
wfaqe ggr foawr @=@d
a3 g W SOfead @n A
A7 ISTAT |

It

TeHl H 25-26 waEay, 1994
F1 sarfaa swfasAa |-
wemor § wafa faww 9T uwm
TIOETH FTAAAT

A SAfARTE qEa,
Al AATGATATT  HIOHAT
97 UF TCEE FAAET T
AT FT QT g |y gev
grafegd TRTU TEATSAT 97
SATAFTATT STHLOT FT SqTITT
FIT ATAT AT TSaE FHI
1 wnfaa fmar 3T g Frd-
I B TS R B S 26
georert, faoast  aur IaFve
fmfaTsiT/acaTaTi g7 saredTa|
qFAIAT GAT FT I FAFTT AT
SYFTOT FT TIYAT HT AT

Fefasita gur=ET



fearr rar &

afeqas g e gvgE
safwat & faes fawdt q€ ga-
AN TAT ITHT WAk Frrara
Aqrafea §

I wafi «9, 999, #@qw
fastr, fga of ador, 9 worar
TS TIT TT09q, T qraq
fasra, gar gam, 74, gwgeq
g & grEfgg AR F fAg
qai F7 faFra;

2. sriwer wifex ge;
3. WIZHT THGT[ATZHT Fe2l-
AT 9T {1 WIOEA uF
4. sfwerifasr s=fas qm9-

e

A=W [T F T4 ATHIT
¥ aT 997 q¥ sifRg fear
500 @ws3r ¥ FH &7 grEiw
AT gfgg Fw WS ST
|Mfgy | FEETd HegTHET ¥
gfrafaa g@ At & fao
FSitHTr e 300/- ®IA awr
qfsat Tz F I9FF] agr

arar afafafuat

T gTHT HgeqreAt ¥ wfeafag
g ATl FT S ged
600/- &7 2 fazga faa<o
9T FI & fau fae 9§ 9%
qEqF FY

Tlo dlo Hio TIA, ATATAT
gf9a, safagrra arg geo &
grfq 9T TsEE FwTE9E(,
CETT AT e,
®FHI-247 667 (Io¥o),

w17 : 01332-72106,

& : 0597-205 uA.ATE. U, £
T FAfTHTA
%F : 01312-72123

fafa IE fawg qFqE g
18-20 sraza, a7 f1zq 39,  yqarg afwwee 9% TIFEY, fedeq otw areT @rEd,
1994 w9 AL HIACET TATHT, 7 W9 TT w1, 997 3.07,
75700, ofzs, wg
BRI © 33 1 1) 45684002
7 0 +33 (1) 45675869
=g ;. 204461
15-17 ageay,  Tj=, ATTNFTT qFAIF FT Mo THo THo T
1994 RIEGH JART FIA g FHA afsa,
Ud T9 ITEA qAT zfy ud shafase & afastr g
TTATN GTAT 362- & faw wredm e, afvsm
qarFTr # fafase ATFYTT TAVTATAT, SITE. T. AT, ATE,,
gaegq 93 IS 7% faear-110012
HTTSST
16-18 Ageqy, T wifgadl,  wATET T12-94— T AT, FIHT R, 399 F7a-
1994 FHATRIAAT, qafaT HeqaT A Tqe HIH EFATIST, QUES IS, TALE,
7. Tq. T FFIGEST JHATH H qISYEFIe, 5042 Uy, g %

ggganT ug fawrg
q¥ HFUCET FEAAT

i -+44 (0) 703 293223
3 : 44 (0) 703 292853

JATTATT FHTATT



30 AgFE-
2 fegway,
1994

12-16 fzgraw,
1994

15-17 =%,
1995

15-18 =%,
1995

9-12 ##aY,
1995

fz 7z,
fegzarees

FAG,
TS ferar

HTHTHT,
AT

ERLpY
FFT TATATIHAT

T3 faee,

HLET FTAATAT,
fagia AT avA1g F
= T Fr garfe;
wEdr AT ATIA

qIT {IEA AT
yaqre qftags #
qfeaaAraar a3
HTLICIT TS

214 waredr & fag
Ffaw o7 ITATT 9T
faurdisa grae

ST JoraT 9%
AT FFEHAT
T faaicor o
TF=HAT g7

(ST #7.08-95)

o+ ud FW1-2001,
ravaFar, fawm,
IIATT; AFHLTT U
famrg g #1 60T
ZIeE Sl

glo STARS fAHIAETST

fearatiz arie are< arga geifafa,
gfTodis gus, dr 118, 22100 Toe
ZIE]

&I 4646 108981

&3 : 4646 104435

Foaq : 33533 gAY UH

firo @@ I e, fearddee 1w
fatoney wos fagaraTEr, ArEfaa
fetbem @1 AFedl, FEqEAA  CHLE
2600, srrezfaar

®I : +61 62 268 8294

w37 : -+ 61 62 268 8313

e - Ty 62030

AT, 7o TAT, | FF T AL, A&
uq. Toe. ATE. ¢ 9 A1 2, A &

1 : +44(0) 71 222 3848

*orag ¢ 918518 Taq.w.UH.OH.A 4.
ST, @, &1, &Y gA. ATE. ¥5eY. U, U,

Tlo 4 #1a4T, fafgasr Az,
S #. uw. 95, Ad  Ffatadl,
FFeel A1E arzd, fearenre w1 gresl-
famiarsn gz gsifaafr faaeisT,
rerael-6 12843, ST 2, AFHIEATATIHAT,
TATRIT : + 42 2297541

wF : + 42 2296084

St @ . a9t

e gfaq

7 73T Ay, WIS /I,
FrorFagEr, A% faea-21

Sefase quraT<



METEIED
G EED

T&T ATZFTT

HATEHTT
qEqTIH

fewr srgae

TS STA (T Seoqr, ®gal &7 AT F 2o (gofr) faear

: wgwa fyed que day, 15 fafaw ardq, = gfr O, =

o TIATT HeT T3
=T Fo THo THIAMEAT
Mo (g=ir) fe=ar

ot faa® =T T




