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Studies and Research Activities

Studies have been conducted and reports
have been prepared under different categories
as per work programme of the Institute.

(a) Technical Note

1. Mathematical Modelling of Solute
Transport in Groundwater from a point
source of pollution

Due to a large number and variety of
pollutants that may be released to the sub-
surface and the wide range of environmental
situations (geological, hydrological, chemical,
and biological) that may be encountered, it
is apparent that a highly systematic approach
must be followed in developing a capability
for predicting subsurface transport sufficient
to meet the goals of groundwater pollution
control. Accordingly, the major trust of trans-
port research should be directed towards the
development of mathematical models that
integrate physical process descriptions with
pollutant properties and environmental charac-

teristics to yield quantitative estimates of
subsurface transport.

In the present note, a review of the exist-
ing methodologies of solute transport pheno-
mena has been made, keeping in view the
ultimate aim that is to provide methodologies
which will permit accurate prediction of the
effect from a point source pollutant activity
on the quality of groundwater at points of
withdrawal or discharge. = The basic concepts
of the transport phenomenon have been
described in detail and various mathematical
models to solve the advection - dispersion
equation have been critically reviewed.

2. Regional GCM for the Monsoon Area

Monsoons, which affect the largest land
masses, have been the subject of study on
every scale from simple local studies to
circulation simulation on giant computers (the
so-called fifth and sixth generation computer
systems (like CYBER-205 and CRAY series)
in recent years. An extensive work has been
carried out on different physical aspect of



monsoon viz,, onset and withdrawal of mon
soon, regional energetics, heat and moisture
budgets, synoptic components etc. Indian
monsoon, which is associated with abundant
seasonal precipitation (mainly rains) has
particularly attracted the attention of the world
meteorological community leading to a number
of extensive studies.

During the last two decades, many investi-
gators have coupled the hydrologic processes
(land surface) models and the atmospheric
general circulation model§(GCM). There are,
however, gaps in the hydf@logical parametriza-
tion for the interlinking of atmospheric land
surface processes. Sensitivity tests on general
circulation models have revealed that the
fluctuations in sea surface temperature, soil
albedo, ground hydrology and snow cover are
likely to influence the intensity of monsoon
rains. These need to be validated using
surface and sub-surface data.

This note gives a review of the existing
monsoen circulation models with special
emphasis on the regional aspects. Different
physical processes which effect Indian monsoon
are also dealt with, The sensitivity of the
monsoon circulation model outflow to surface
albedo, soil moisture and evapotranspiration,
snow cover, sea surface temperature has been
discussed. The need of the quantitative fore-
cast of precipitation for use in the forecasting
of runoff is emphasized,

(b) Technical Report

1. Hydrological Network Design for

Narmada Basin

Two basic scientific problems in network
design are : how many data acquisition points
are required and where to locate them. In
this study, methodology and computation
steps of physical-statistical method to deter-
mine representative catchment area per stream
gauging stations have been explained in detail.
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Guidelines for selection of stream-gauging
sites have been highlighted. This methodo-
logy has been applied for Narmada basin using
available annual flow data for five sites namely;
Jamtara, Barmanghat, Mandleshwar, Rajghat
and Garudeshwar. For reach Jamtara-Garu-
deshwar, 36 years of data was available, while
for Jamtara - Mandleshwar, Jamtara-Rajghat,
Bramanghat - Mandleshwar, Bramanghat - Raj-
ghat and Bramanghat-Garudeshwar reaches
only 9 years data was available.

Variation of stream gauging area per
station with catchment area between the
various considered reaches has been studied
for the available data. The effect of variation in
sample length on stream gauging area per
station has also been studied.

It is seen that as sample length increases
from 9 to 36 years, the catchment area per
station decreases from 4,183 Km? to 2,411 Km?,
following a linear pattern. In case of variability
with river basin area covered by river reach, there
is no systematic pattern, but there is general
decrease of catchment area per station from
3,928 Km? to 1,221 Km? as basin area covered
by the river reaches increases from 47,693 Km?
to 72,395 Km?2. On the basis of the study, with
somewhat limited data, a basic network den-
sity of one station per 2,411 Km? area for
developing relationships of hydrological para-
meters of the basin could be recommended for
Narmada basin upto Garudeshwar. This does
not include secondary and special purpose
stations.

2. Study of Springs and Hydrologic
Modelling of Spring Flow

Springs are outlet through which the
groundwater emerges at the ground surface
as concentratad discharge from an aquifer.
Springs are part of the groundwater system
can be taken as a flowing well with constant
head. They could occur in various sizes from
small trickle to large streams. Springs not
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only aid in the evaluation of groundwater
potential of the area, it can be used to meet
and supplement the different requirements for
water of the area. There are various types of
spring flow domain depending on aquifer geo-
metry and other physical factors. Discharge
rate from a spring depends on the size of the
recharge area above it, the rate of precipitation
in the area, aquifer geometry, geology and
geomorphology of the area, storage coefficient
and transmissivity of the aquifer.

There are many springs in the Himalayas,
Western Ghats and other places in the country.
But yet there is no systematic study of the
spring flow for harnessing them as a dependa-
ble source of water. In the present study, the
model suggested by Jacob Bear has been
improved upon to account for time variant

recharge that contribute the spring flow with

the help of discrete kernel approach. Varia-

tions of spring flow discharge with time in"’
response to variable recharge input for differ--

ent aquifer parameters have been presented.
Another model of spring flow visualising the
flow domain as pipe flow as encountered in
fractured rocks has been developed.

Sponsored Projects

The project ‘‘Flash Flood in Bist Doab
region of Punjab" is continuing. A part of the
required data has been received from the C.E.,
Punjab Irrigation Deptt. and being processed.
Mathematical formulatfon for the above study
is in progress.

The Reservoir Operation Studies for
Machhu Dam [l project is also continuing
satisfactorily. The reservoir operation com-
ponent of the studies has been completed.

The work of Dharoi reservoir operation
studies is progressing. Processing of data
received from Government of Gujarat is over
and preparation of operational manual for
Dharoi reservoir for conservation as well as
flood control purposes is in progress.

The study on the project **Water availability
studies in 8 Drought prone districts” in the
State of Andhra Pradesh, Gujarat, Karnataka,
Madhya Pradesh, Orissa, Rajasthan and Tamil
Nadu is going on satisfactorily. The trend analy-
sis of the groundwater level has been carried
out. The groundwater balance study has been
completed. The mathematical model developed
to estimate the availability of drinking water
yielded encouraging results for Jamnagar and
Kutch districts.

Interaction with States

Dr. Satish Chandra, Director had discuss-
ion with Chief Engineer and Secretary lrrigation
waterways in Calcutta regarding interaction
in the field of hydrology & water resources
with the institute. He also had discussions
with Engineer-in-Chief, Haryana and Chief
Engineer, Punjab lrrigation Deptt. regarding
availability of data for flash flood studies
project in Punjab. He also visited Ahmeda-
bad, Jaipur, Guwahati, Srinagar regar-
ding collaborative works and interaction with
the institute.

News Received from State Reporters

Water and Land Management Institute

The' National Water Management Project
(NWMP).-a World Bank Aided Project covers
selected ‘'schemes in Karnataka State. - The
purpose of NWMP is to increase productivity
and farm incomes in existing irrigation sche-
mes, through a more reliable, predictable and
equitable irrigation System. To achieve these
objectives, the project would help the partici-
pating States and Government of India to
develop an Institutional capacity to plan,
implement and monitor improved O & M
practices.

Schemes under NWMP have been identi-
fied, in the three participating States namely
Karnataka, Andhra Pradesh & Tamil Nadu. The
total area covered under this Scheme including
the identified and un-identified Schemes, s



5,83,105 hectares of culturable command area.
The area pertaining to the Karnataka State is
1,69,050 hectares. The total cost of scheme
is Rs. 204.10 crores, out of which Rs. 45.65
crores is for Karnataka State.

Under National Water Management Project,
Trainining Programme is one of the principal
components of the Scheme. WALMI Karna-
taka commenced the training courses under
NWMP from September 1988 onwards for the
staff of Bhadra and Vani-vilas Sagar Projects,
which are covered under NWMP, and where
works are in progress. During the year 1988-
89, WALMI organised 17 Training Courses
under NWMP Component, imparting Training
to 539 persons, One NWMP workshop was
organised from 2-6, May 1989 at Dharwad for
the Engineers of Bhadra-lrrigation Project. The
Workshop was inaugurated by Mr. C. Des
Bouvrie, Senior lrrigation Engineer of World
Bank Mission, New Delhi.

Central Ground Water Board

Central Ground Water Board is the National
Apex Organisation vested with the responsi-
bilities of national surveys, exploration,
development, management and regulation of
the groundwater resources of the country.
The main activities of the Board include macro
level hydrogeological investigations, exploratory
drilling coupled with geophysical surveys,
borehole logging and pump tests to study the
sub-surface hydrogeological features and
nationwide monitoring of the behaviour of
water table and water quality through a
network of hydrograph stations. It also carries
out reappraisal hydrogeological survey, short-
term water supply investigations etc. The data
generated from these investigations provide
a scientific base for preparation of ground-
water development schemes by the States.
Beside advising the States on planning,
financing and administration of ground water
development schemes, the Board undertakes
esearch and development schemes, water
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balance studies, scrutiny of major & medium
irrigation projects and organises training of
personnel of all levels and disciplines of its
own and of sister Central Organisations and
State Govts. In addition the Board also
constructs production wells to meet the urgent
water supply needs of various Govt. Organisat-
ions/Undertakings, Defence Establishments etc.

Upto March, 1989, it has under its
regional hydrogeological surveys covered an
area of 28.11 lakh sg.kms. and drilled 7029
exploratory boreholes, observation wells,
slimholes etc. and 3207 production wells and
it is propsed to cover the entire country,
excluding the high mountains and inacce-
ssible areas, under systematic surveys by the
vear 1991 and the ground water exploration
by the year 1995. The Board also carries
reappraisal hydrogeolocal surveys to assess
the changes in ground water regime both with
regard to quality and quantity in time and
space on subjection of the system to develcp-
ment and covered 10.29 lakh sqkms. area
under such surves upto March, 89. It has
also carried out 4953 short term water supply
investigations.

The Board has undertaken eleven water
balance projects to estimate the groand water
resources in different river basin/areas and to
develop methodologies of investigations and
norms for assessment of ground water resou-
rces and a pilot project on Artificial Recharge.

To keep a close watch on the ground
water situation in various parts of the
country, the CGWB has established about
11015 National Hyrograph network stations
upto March 1989.

Workshop Organised

As a part of technology transfer progr-
amme of the Institute and interaction with
states and other agencies dealing with water
resources, the Institute organises workshops
on different hydrologic themes in and outside
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Roorkee. Workshops that were organised by
the Institute during the period are given :

1. Flood Estimation by Unit 28.8.89 to
Hydrograph Techniques 1.989
(Guwahati)

2. Flood Estimation by Unit 25.9.89 to
Hydrograph Techniques 29.9.89

(Roorkee)

Seminars/Symposium/Training Courses etc
attended

1. Dr. Satish Chandra, Director and Dr. S.M,
Seth, Scientist ‘F' attended the b55th
Research & Development Sesssion of
CBIP at Srinagar (J&K) from July 24-27th
1989. Dr. S.M, Seth Chaired the session
on ‘Hydrology Drought Management’

2. Sh. Rakesh Kumar, Sh. C.P. Kumar and
Sh. S.K. Singh, Scientist ‘B’, proceeded
to Denmark on August 8th 1989 for four
months training on SHE model at Danish
Hydraulic Institute, Denmark.

3. Dr. Satish Chandra, Director and Dr. S.M.
Seth, Scientist ‘F* attended the Seminar on
‘Management of Water Resources’ at
Jaipur from Sept. 22-24 1989, organised
by WAPCOS as a part of the French festivel
in India.

4. Sh. A.B. Palaniappan, Scientist ‘C’, visited
National Keladeo Park to help Bombay
Natural History Society for conducting
infiltration test and to set up hydrometeo-
rological station during 30th July to 4th
August 1989.

5. Dr, Pratap Singh, Scientist ‘B’, Sh. Rmp.
Nachiappan, SRA, Sh. S.C. Sharma, RA
and Sh. Subhash Kichlu, TA (Photography)
participated in Kolhai Glacier Expedition
(J & K) from 12th August—24th August
1989 to carryout the hydrological investi-
gations.

-

6. Sh, Vikas Goyal, Scientist ‘B’ participated
inthe National Symposium on Instrumenta-

tion held at Indian Institute of Sciences,
Bangalore during 3-6 Oct, 1989 and pre-

sented a paper entitled ‘Hydrologic
Instrumentation in India - Needs of the
future.

7. Dr, Satish Chandra, Director participated
in the International Seminar on ‘Use of
Computers for Sustainable Water Manage-
ment’ held in Moscow, USSR during Oct.
24.28, 1989,

Kolhai Glacier Expedition

A scientific expedition to Kolhai Glacier
(J & K) was organised by the Institute with
collaboration of Irrigation and Flood Control
Deptt J & K, and Survey of India, Dehradun
for 15 days period. 12 scientists participated
in the expedition and collected the data related
to hydrological investigation. The data collac-
tion included glacier melt, sediment transport,
pH value of melt water, and maximum and
minimum temperature in that region. Dr.
Pratap Singh, Scientist B, Sh. Rmp. Nachia-
ppan, SRA and Sh. S.C. Sharma RA participated
in this expedition from the Institute.

Forthcoming Seminars / Symposia / Conferences etc.

DATE PLACE CONTACT ADDRESS EVENT

1990

26 Feb.- Cairo, Egypt Drainage Research Institute Symposium on Land Drain-
3 March (DRI), Irrigation Building, 13 age for Salinity Control in

Giza Street: El Giza, Cairo,Egypt

(

Arid and Semi-Arid Regions
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DATE PLACE CONTACT ADDRESS EVENTS
6-10 March  Nagpur Dr. M.K. Tiwari, Convenor, National Space Science
India NSSS-90, ISRO Head Quarter, Symposium
New BEL Road, Bangalors.
19-21 March Paris, France Division of Water Sciences, UNESCO Conference to
UNESCO, 7 Place de Fontenoy, Celebrate 25 Years of the
75700 Paris, France IHD/IHP
26-31 March Geneva Secretary General WMO, CP 5, WMO Technical Con-
Switzerland CH-1211 Geneva 20, Switzer- ference on the Economic
land. and Social Benefits of
Meteorlogical and Hydro-
logical Services
23-26 April  Ljubljana, Prof. M. Brilly, Department of International Symposium
Yugoslavia Civil Engineering, University of on Regionalization in
Ljubljana, Hajdrihova 28, 61000 Hydrology
Ljubljana, Yugoslavia
12-15 June  Winnipeg, Mr. S.P. Simonovic Civil Engin- International Symposium
Manitoba, eering Department, The Univer- on Water Resource System
Canada sity of Manitoba, Winnipeg Applicalion
Manitoba, Canada R3T 2N2
9-13 July Perth, Western The Conference Secretariat, International Conference
Australia, Groundwater in large Sedimen- on Groundwater in Large
Australia tary Basins, Conference and Sedimentary basins
Development Office, The Unver-
sity of Western Australia,
Nedlands; Woestern Australia
6009
23-27 July Osake, Japan Mr. T. Sueishi, Osaka University 5th International Confer-
Department of Environmental ence on Urban Storm
Engineering, Yamadakami. Suita Drainage
Osaka 585, Japan
27 Aug. Lausanne, Dr. A. Parriaux, Laborate de International Conference
1 Sept. Switzerland Geologie EPFL, CH-1015 on Water Resources in
Lausanne, Switzerland Mountainous Regions.
3-6 Sept. The Hague, The Mr, K. Kovar, RIVM, PO Box 1, International Conferense
Netherlands 3720 BA Bilthoven, The Nether on Calibration and Relia-
lands bility in  Groundwater
Modelling
16-19 Oct. Beijing, China Dr. Chen Jiagi, The Water International Symposium
Conservancy and Hydroelectric on Water Resources

Institute, PO Box 366, Beijing
100044, China

Management

(i)



Indian National Committee on Hydrology
(INCOH)

1. The INCOH provides partial financial
support to various National agencies for
organising activities concerning hydrology
& Water Resources in the country. During
the period the following request have been

received at the Secretariat :

International Workshop on ‘Water Flow
Forecasting to be organised by 11T, Delhi.

(a)

Project proposal to conduct studies on
‘Assessment of Return Flow’ by WRDO,
Bangalore, Govt. of Karnataka.

(b)

2. The INCOH has scientific panels and sub-
committees for dealing in the various
aspects of hydrology. During the period
the meetings of following sub-committees/

panels were held :

i) Fourth meeting of Hydrometeorology
panel July 28th 1989 at New Delhi.

ii) Third meeting of Water Quality Erosion &
Sedimentation panel on Aug: 7, 1989 at
Dehradun.

The Seventh meeting of Editorial Advisory
Board of Jal Vigyan Sameeksha was held
on July 7, 1989 at Roorkee. At this meet-
ing the status of forthcoming issues of the
journal were reviewed and suggestions for
focus theme for forthcoming issue were
made.

iii)

3. The INCOH recommends candidates for
consideration for the various international
Post-graduates courses in hydrology.
During the period, candidature of two
Indian nominees has been recommended
for consideration to UNESCO sponsored
International Post-Graduate course on
‘Hydrological Data for Water Resources
Planning’ to be held from Feb.-July, 1989
Prague, Czecheslovakia,
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ARCCOH Secretariat Activities

1. The Secretariat is compiling bio-details
of experts from ARCCOH region for inclu-
sion in the 3rd volume of directory of
hydrologists. Two volumes of directory
have already been published and circulated
by the Secretariat. Persons who are
willing to receive copies of the same may
write {to the Secretariat.  Bio-details
received up to end of Jan., 1990 will be
included in the 3rd volume of directory.

2. As a follow up action of a decision taken
at the ARCCOH Steering Committee
meeting, (Pakistan, Oct./Nov.-1988) an
Annual Bulletin of ARCCOH is under pre-
paration. However, due to non-receipt
of country reports from few member states,
the publication is getting delayed. The
concerned National Committees are, there-
fore, requested to send a brief reports of
activities upto 1988 to the Secretariat for
early publication of the Bulletin.

3. During the period, ARCCOH Secretariat
brought out Sept. 89 issue of Newsletter
containing activities of National Commi-
ttees of member countries and also
circulated the Newsletter to concerned
organisations and member countries.

Library News

During this quarter, 124 technical books on
various themes of hydrology and 10 technical
reports have been procured for the library.
With these, the library has 4672 books, 2406
reports, 67 current periodicals, 247 Indian and
foreign standards, 957 reprints, 1952 topo-

sheets and 442 computer programmes.

News
(a)

Independence Day

The independence day was celebrated in
the Institute on 15th August 1989. The
celebration was well attended by the employees
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& their families. The Director emphasised the
need of hard and dedicated work for the pro-
gress of the country.

(b) Construction Activity

During the quarter, the extension of Lab.
Blocks, is in progress and expected to be
completed soon. Construction of second lab.
block is in progress. Extension of expert

guest house and Construction of Museum-
Cum-Recreation Centre, will start soon.

{c) Appointments, Resignations etc.

Following two Scientists and one SRA are
relieved of their duties on resignatfon from
the Institute :

1. Sh. Kundan Singh, Scientis‘t B
2. Sh. Kamal, Scientist B
3. Sh. Anupam Srivastava, SRA

Published by : Shri A.K. Bhar on behalf of National Institute of Hydrology,

Roorkee.
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Adviser

Editors
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FAfaITTT TAEIFAIT

el aafage degls, &@5%L ol gAlEie g

qRe 6, qear 4, qIZIY, 1989

weqaT ud wgaam afafafuat

e & FrawArgare fafesa g1 #
qeqqq H@ wfaaga Jare 53 a3

(1) amdrar facaforai .

. uguw & uF fag &g & q-oa § fadg
afzgza &1 afndy faggq

1. agaexs qa1 fafws fFew & ggasi s
ggeget q¥ Aifad &7 1wy & a9r
qatavoiy aftfeafaat (qamifas, sa afas
grafa® agar sira asrfas) &7 eara § @y
g w-9d 93U fRgeAw & 3FR9A AT
gred F39 & AT gguwl & qgegwr afwaga
F1 QAT F1 gywar #1 fawfoqg £37 F fay
UF IZALqUT FATE SIEH F1 ATATTFHAT
g1 gEl 9HIT 9guF  afvagd sgEun &
qeq qO71T, IgOF AU TAT AZIE  F AGEIA
9fTagT FT ATAHAF AAA FATA AT 971-
gty sifaaero, & wifasta w9 1 cfisq
®¥F 1o afofry fagwf &1 fasm gar
EHECH

gaara faeqor #, faerg qfeaga saar &

faermm fFar agfaal 1 gadeaw ox fasg
"ig 939% afFgar ¥ faaga ar fagsta
fasgall ax gt &Y qorar ax gwra 4 afigg
EGFAT RN At A agfagai w1 egra H
T g fear war &

aftFgga wzar &1 ga gweqarsi #y
afgeare afong fear war & qqr sifwames
JHIT GHIFIT FT A 4 & faua fafqs
afora faeat &1 #wrfea® &7 & gaderor frar
TITE |

2. wEAgT §F F fax awrg adg
afvgazo fAee .

q1Aga, S fHas 9 i &1 g9faq F3ar
2, AT FATAA HqeqAqT ¥ AT FEILEA
(@m=Ffaa 547 gar 647 9 FFIGET g7
si& fa CYBER-205 gar CRAY wigdr)
qT afvE=I F#1 e@gFfa aF swegma wT
fawg gar gar g | wraga & fafws 9ifgam
qgeHl S4 & ArAg s, g swiw,
SeAT 7 wfzar asz, qfdcg waga sifz ax
fazga @ra fFar mar & | wiedg AEga



Fra® g9z w@tadr sqoqq (geaqar aqi)
giar @, ¥ |darT & qrawy faswra F gyara #1
fasr &7 & snrsfug fwar &0

fawsr g1 quat § sg@aEFatal T 6
awifas sfFar Az qar argavssa arAre
af =z fagsr #1 gufwa fFar g 9w
qrgAvEEg qEqe Sfwarei #1 dq: Hafad
FW ¥ qAdArfas qrEAIEm &
awra A9 g1 @y qfvg=n fagwi 4T
9 AQT 9T FIA 9% Jg 991 @l 8, (@
Yz JF & QIIHIT H  I=ATAFA, T K0~
qora, qaa  fagm gar  fgaEwor gmw
qragdta aui &1 gwifaq AT arwg §
TAFT TAATT qAT HTTAANT ATFST & TAN
§ AT FHIAT ATTITF 2 |

gg feequly geg =17 9gAT 9T a9
g saaey  afwgwwo faawf &1 sFeEa
FUTT & | AIGT AT F1 gorfag FE
qieft fafws wifgs gfearsi w1 A sad
afeafaq Brar qar &1 aqd) Fwrgar, qar
T qAT ATST IeaAA, FFHIATT AL YT G
F quaE F1 Araga afwgaw faaw &
af Torr 9T Ha13 AAT FT A FAT 7 AT g |
feeqolt & sqarg & qatgam & fax aq
F WIACHS QATTATT &1 ATTIAHAT 9T aT
fear mar g1

(@) gF@ET gfgazd:

. awarafga & fay safaardg g3 &1
afageqq

stafadrdia 9 % afqFedd § &g &7
2 fasrtg gueard §—fFad aiwe oFA
farg =ifad <z SasT #gi earfaq FTATE
zg weama °, wifas @iferdr azfy qar
ATHAT & q&1 AT IANT 9f7 FrAT A9 LA
71 afafafaca & fawaw & fax fwar war
2\ arer ged w@ad & fay egw F 999
2q AFENA fRAT qarg | A T FAT—

(

SHIAT, FWGAR, HISATAL, VAR AT
TeeRAT & fA¥ wrem Fifus ga1g AHST A
auar afga & fad =g ggfa &1 a@wgrar qar
2 orarAT TERSEAT gy & fad 36 awt F
AIFT greq g TafF: TATAT-HUSATAT, TLHTH
1 UFHE 9T FLHTATE-JUSATAL KIf0 T
F fad F39 9 ot F ATFT I1°7 £ |

fafger gt g fral & £ & &
&1 gfg @wq, arEr g9 g AT FTOA
seqae fwar wa1 § | agar arars g gfafafacs
qIAT 197 &7 gfq TEUT IT FIATT & IATT
FT AT rea g fwar qav |

ag I@raar g 5 o agar aFag 9 ¥
36 a¥ qF azdr g, @ ufq ©Twd &1 AARA
4,183 a fm.dr. 2411 aq frar. Was
AT qT FIar g1 Ay @ifoat 7 fadad
afgd & qftada & Fa ¥ azafs z@ g &
aray Agt g wfFT a3 Dfoai § &3 afaq
7 FT IR 47,693 aw WA, F 72,395
a7 .. agy 9T &7 ufqg w@ma amrFaa:
3,928 & fa.dr. & 1,221 a7 fr.d7. =aqr & |

T FeAgd H yAin f&y Fw #Hifwa
ATFST & AT IT Aregfas o famg &1
AT F1 BIEFT G1EfaF qrar "IGT THA
gqeq gfg w@@wa gfg 2,411 aw v
HAFT F1 FAfaqrAiy U H ESTAT TF
graey eqrfag 37 & foag gearfag $T gFq
2 zau feda od faaw sfagm @aat &1
gfeafag 78t fear Tar 3 |

2. ®dl T ALqqT T HIG IGT KT G
aaifas fagw

wiq wasa w7 fra g S qf| 9T -
FTET TAT A gEfegd g41g ¥ ®T § IF AT
2 &g @ o@ w1 ostw 7 oy oE fegw
i g A g¥ T &1 LG HIAT AT FHAT
21 ¥ PR oY AR F & AFA 5T

2 )




BiT F AFT UF g1 afqrq® | Hiq T Faq
WA A & ATHAA H FJIAT FIJ @ qleh
Z7g I A DI (9 I ATFAFQreAf & a7
qXF & &7 H 9 fFar drawar g &=a
1T TFF AAqTEr @I F fAeAra qAr Aew
ifa o7 9T FAATFW T FE TR F A
FA g | HIT F FZ@ A I, IY FIT I
990 AT &G T AT, IF &7 § aui FI T
o 4131 T@T fasarE, s@eifas qar 9 @7
F HATHIL, HUSTIO YUITF  JAT T ATE TG
F F79q1 9T fATT HIAT 2 |

fearea, afvadt =1z qar 30 & @
qrml W aga & "@i@ qry qrg § 1 wfwa =g
dg1d &1 FF FT Mg T AAFL, A
a® #rs faafaarare sregaa 87 fwar qar &
FAAE FeATT H SiFT faw g gAy 97y
WIS F1 FHATIIX qIAT  JA: TAL0T, ST
fafas sredia fafa & agaar & MNai &
21 U gar ], F fa¥ swa fearaar g
g F A1 JINd Hig qgra faasia qar
IIAT I7: AT gAY A fafw st i
TIT WIT F ATYIT 9T FEGT fwar 731 8 1 &g
qZ19 F1 3GT g OF T HI=A, Ig19 qeA7
4 «q agra, faasr @A U ¥ g
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