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FROM THE DIRECTOR’S DESK

It gives me grat pleasue in pesenting ouAnnual Repdr2003-2004 highlighting the
activities and achievements of Centralté/ and Power Resealr Sation. As an apex
body in hydraulic eseach, our R&D suppdris primarily for thee major sectors, viz.
water resouces, power and surface transpor

With ten major disciplines under one uratta, CWPRS has distinct advantage while
providing solutions to the pblems involving multiple disciplineé major pioject for
design of onsherterminal and laying of gas pipeline involved a wide spettof
studies covering hydtogy, prediction of scour depths, evolvingopective measeis

for pipeline and rivers, coastal engineering aspects etc. Similstiigies for power
projects entailing geophysical investigations, fofdgy, seismicity contiolled blasting, hydraulic aspects of
spillway and enggy dissipators, flushing oesewroir sedimentation, desilting basins, turbine efficiency etc.
were successfully attended to.

R&R for poject affected persons is the major concern for wadsouces pojects. Places likAndaman and
Nicobar Islands have ftiner problems of limited availability of land foreating water storages. CWPRS was
associated with innovative gosal for ceating fiesh water storage in Flat bayea by constrcting a bund
across the agek. The studies helped in deciding the best alternative with minimum damage tovdamgs
and pedicting water quality in the lake.

With increasing demands in the peectormany major pds are deepening and widening pareas, involving

large amount of drdging. Disposal of theseaitged material, if not caied out suitablyis likely to have
detrimental envisnmental effects in nearby coastatas. Significant contribution was made by CWPRSuttn
mathematical model studies in effectively locating the dumping site for Jawaharlal Nehru Port in Mumbai
estuay. Sudies elated to alignment of jetties for safe téng of ships in Lakshadweep Islands eadur
minimum damage to corals.

CWPRS officer péicipated in the pestigious IndiamAntarctic Expedition for the first time during Summer
2003 and successfully agxd out Gound Penetrating Radar (GPR) sey to study the shelf ice and polar
continental glaciers. In addition, an important survey was also carried out over the shelf ice to locate a lost
buried hanger containing valuable ice est

Under the €nth Five ¥ar Plan ppject, LocalArea Network with 232 nodes having a Gigabyte Opticald-ibr
Cable as backbone with state-ot-aomponents was commissioned during the yietranet facility developed
at CWPRS with a number of databasgated toAdministration, client-sponsed reseach, budget and estimates,
Library, etc. has been an imgant milestone.

The year 2003-2004 was obged as “Fresh Véter ¥ear”. Atraining course on “Pesewration and Consemtion
of Water and Its Quality” was @anized for esouce personnel followed by publication of ‘Paané Jeevan-
Pani Yane Swasthya’

Dissemination of knowledge is an imfaot mandate of CWPRS. During the ysawen training courses veer
organized to sharthe experiences with hydraulic fraternity and clients.

V. M. Bendre
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THE INSTITUTION AND MANAGEMENT

The Central Water and Power Research Station
(CWPRS), Pune, as it is known today, was
established in 1916 by the then Bombay
Presidency as a “Special Irrigation Cell” with a
limited mandate to modify irrigation practice to
meet agricultural requirements and alter the
agricultural methods to meet irrigation limitations.
Recognising its role in the systematic study of
various phases of water flow including floods,
the institution was taken over by the Government
of India in 1936.

With the dawn of independence and launching
of planned development of the Nation’s water
resources, CWPRS became the principal central
agency to cater to the R&D needs of projects in
the fields of water and energy resources
development and water-borne transport. Today,
as a part of the Union Ministry of Water
Resources, CWPRS is increasingly called upon
to advise on projects in fields as diverse as river
training and flood control, design and stable
channels, irrigation and hydroelectric structures,
harbours, waterways and coastal protection,
structural design, integrity of structures,
foundation engineering, utilization of soils,
concrete and other construction materials, pumps
and turbines, ship hydrodynamics, hydraulic
design of bridges, earth sciences, reservoir
competency, cooling water intakes, cooling pond
efficiency, discharge of industrial effluents, and
hydraulic instrumentation.

The current mandate of the institution
encompasses undertaking specific research
studies supported by necessary basic research.
Comprehensive R&D support is offered to a
variety of projects dealing with water resources,
power and water-borne transport. Consultancy
and advisory services are offered to the

government within the sphere of its activities.
Disseminating expertise and research findings
amongst hydraulic research fraternity, and
promoting research activities at other institutions
by imparting training to their research manpower,
are also undertaken.

The solutions offered by the Research Station
are based on the investigations from physical and
mathematical models, field investigations
coupled with desk studies or from a combination
of these. The Research Station also collects
prototype data on a variety of engineering,
hydraulic and environmental parameters. The
requirement of accurate and reliable
instrumentation, data acquisition and control
systems for physical model studies, prototype
measurements are also met with by in-house
developments. CWPRS with an interdisciplinary
approach in all its activities thus represents
unique services available to the country and the
ESCAP region. The major clientele of CWPRS
include:

Central Government Departments / Agencies
State Government Departments / Agencies
State Research Institutes

Port Trusts / State Port Organisations
Public/private sector undertakings
Municipal Corporations

QO 8 8 8 88

CWPRS campus, situated at downstream of
Khadakwasla dam, near Pune, occupies an area
of 180 Ha, where basic services include water
re-circulation system for Physical Models, Library,
Workshop, an Auditorium and housing facilities.
A full-fledged Computer Centre provides
necessary infrastructure for Mathematical
Modelling work.
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The present work at CWPRS covers major
disciplines such as :

Hydrology and Water Resources Analysis
River Engineering

Reservoir and Appurtenant Structures
Coastal and Offshore Engineering

Ship Hydrodynamics

Hydraulic Machinery

Earth Sciences

Mathematical Modelling

Foundation and Structures
Instrumentation & Control Engineering

(SEOEIOES RO RO EIO B OB N

Organisational Setup

The CWPRS is a subordinate office of the
Ministry of Water Resources. Apart from approval
for release of funds under various heads, the
Ministry of Water Resources administratively
controls the functioning of the Institution. A
Governing Council, a Technical Advisory
Committee and a Budget and Programme
Committee render advice to the Ministry
regarding functioning of the Research Station.

Governing Council

The Governing Council functions as an overall
policy making body under the Chairmanship of
the Secretary, Ministry of Water Resources. The
Council comprises members from the Finance
and Administrative Wings of the Ministry of Water
Resources, Planning Commission, User
Organisations, State Governments and Non-
government Officials. Apart from laying down
broad policy guidelines for the Research Station,
the Council monitors the overall progress and

performance of the institution. Other functions
of the Council include scrutiny and monitoring of
expansion programmes, Annual and Five Year
Plans, Budgetary allocations, creation and
abolition of work disciplines, review of manpower
requirements and delegation of additional powers
to the Director.

Technical Advisory Committee

The Technical Advisory Committee, chaired by
the Chairman, Central Water Commission, is
primarily intended to assist the Governing Council
in the matters of research and associated
technical programmes. The Committee, inter alia,
scrutinizes and recommends the expansion and
research proposals under the Five Year Plans,
suggests programmes for training of manpower
and provides guidance in formulation of
collaborative arrangements and Memoranda of
Understanding with other institutions.

Budget and Programme Committee

The Budget and Programme Committee is
Chaired by the Director, CWPRS, with Finance
Officer, CWPRS as Member-Secretary. The
Budget and Programme Committee assists the
Governing Council to formulate budget
proposals.

Staffing

The total staff strength of the research station is
1600. The Director is the “Head of Department”
and Chief Administrative Officer is designated
as “Head of Office”. The research cadre of 450
is supported by Technical, Auxiliary Technical,
Administration, Accounts and Ancillary services.
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RESEARCH AND DEVELOPMENT
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STUDIES REPORTED : WATER RESOURCES DEVELOPMENT

@ SEDIMENT EXCLUSION ARRANGEMENT AT POWER INTAKE, KOL HYDROELECTRIC PROJECT,
HIMACHAL PRADESH

PARBATI HYDROELECTRIC PROJECT, STAGE - Il, HHMACHAL PRADESH
DEVELOPMENT OF FRESH WATER LAKE AT PORT BLAIR

PROTECTION WORKS DOWNSTREAM OF HEAD WORKS / BARRAGE OF SEWAHYDEL PROJECT,
STAGE - 1lI, J &K

PROPOSED BARRAGE ON PUNPUN RIVER, BIHAR

PROTECTION WORKS FOR HEAVY VEHICLES PARKING AT MANALI, H.P.

Q

ANTI - EROSION MEASURES ON LEFT BANK OF RIVER GANGA IN MALDA DISTRICT, WEST
BENGAL

MORPHO - ENVIRONMENTAL IMPACT OF NARAJ BARRAGE ON CHILIKA LAKE, ORISSA
FLOOD PROTECTION MEASURES FOR WESTERN EMBANKMENT OF KOSI RIVER, BIHAR
MAYUR VIHAR LINK ROAD ALONG RIVER YAMUNA AT NEW DELHI

BARRAGE AT BHALEDH-BAIRA SIUL HYDROELECTRIC PROJECT, HIMACHAL PRADESH

Q 8 8 8 B8

DRAG AND LIFT FORCES ON THE PROPOSED CARGO HANDLING JETTY ON RIVER
BRAHMAPUTRAAT PANDU, ASSAM

@ ASSESSMENT OF WATER AVAILABILITY FOR ROURKELA STEEL PLANT FROM SOUTH KOEL
RIVER AT JHIRPANI, ORISSA

@  TRAINING OF RIVER DISANG AT BRAHMAPUTRAVALLEY FERTILIZER CORPORATION, NAMRUP
UNIT, DISTRICT DIBRUGARH, ASSAM

SLOT COVER FRAME FOR RIVER SLUICES, SARDAR SAROVAR PROJECT, GUJARAT

Q

PROTECTION MEASURES TO VILLAGES HARSAR AND BHARMOR ALONG BHUDAL KHAD AND
KULETH ON RIVER RAVI, CHAMBA, HIMACHAL PRADESH

RATING OF TUNGABHADRA RIGHT BANK POWER CANAL

DIVERSION WEIR OF RAJIV AUGMENTATION SCHEME AT RAIPUR, CHHATISGARH
IRRIGATION RETURN FLOW STUDIES ON KUKADI COMMAND AREA, MAHARASHTRA,
ESTIMATION OF SILT LOAD DUE TO MINING ACTIVITIES IN BHADRA RIVER, KARNATAKA

Q 8 8 8 B8

SUBMERSIBLE PUMPSETS TESTED FOR HYDRAULIC PERFORMANCE AND OVERLOAD TESTS
ON BEHALF OF UTTAR PRADESH IRRIGATION DEPARTMENT

@ DESIGN OF AIR VESSELS FOR THE RISING MAINS OF SINA MADHA LIFT IRRIGATION SCHEME
AND DHAPEWADA LIFT IRRIGATION SCHEME, MAHARASHTRA

@ DAMINSTRUMENTATION
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SEDIMENT EXCLUSION ARRANGEMENT AT POWER INTAKE, KOL
HYDROELECTRIC PROJECT, HIMACHAL PRADESH

National Thermal Power Corporation Ltd. (NTPC)
has undertaken construction of Kol dam
hydroelectric project on Satluj river in Bilaspur
district of Himachal Pradesh. The project
envisages utilization of 140m drop by
constructing a 163m high rock fill dam for
generating 800 MW (4 x 200 MW) of power. The
project has been designed as run- off- the- river
scheme with advantage of estimated additional
storage for first 30 years. The crest of the spillway
is at EL 625m having a design discharge of 16500
cumec. Annual flood is about 5000 cumec and
two hundred year flood is about 6000 cumec.
The power intake tunnel invert level is at EL
606m, lower by 19m than the spillway crest.
Water would be delivered to power house by
6.45m diameter four underground penstocks
having capacity of 196 cumec each. Being
Himalayan River, it carries large quantity of
suspended sediment during flood which is
required to be removed from water diverted to
the power house. Original proposal with 144
hoppers below the reservoir was very
complicated and costly. An alternative proposal
was evolved by NTPC in consultation with
CWPRS consisting of a 540m long submersible
weir, having crest at EL 633.90m and three tier
stop log gates around the intake tunnels as
sediment exclusion arrangement.

Studies were carried out to examine the feasibility
of the proposed arrangement for sediment
exclusion by using a 1:50 Geometrically Similar
scale physical model. Delta of deposition was
reproduced with EL 625m near spillway and a
slope of 1:470. The river discharge of 3500
cumec and 5500 cumec were simulated for water
levels at MDDL and FRL. Four flushing pipes
having 2m diameter and invert level of EL 602m
were provided below power intake tunnels.

The studies indicated that there was a flow from
right to left side over the proposed structure and

surface waves were observed in the weir portion
when the reservoir was at MDDL. The straight
portion of the proposed wall on spillway side was
also modified to draw the required discharge. A
trash rack was also recommended around the
intake pipes. The silt exclusion arrangement
appeared to be feasible in preventing entry of
coarse sediment in power intake pipes.

With further optimization, the length was reduced
to 316m, crest of weir lowered to EL 631.75 m
all along the length except three spans on right
side.

The studies helped in evolving an efficient
sediment exclusion arrangement which
substantially reduced the construction cost.

TN E T —
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PARBATIHYDROELECTRIC PROJECT STAGE-Il, HIMACHAL PRADESH

The river Parbati originating from Mantalai lake
in Himachal Pradesh at an elevation of EL
6300 m, is a left bank tributary of Beas river.
National Hydroelectric Power Corporation Ltd.
(NHPC) has taken up construction of a 85m high
concrete gravity dam across Parbati river at
Pulga village. The catchment area is 1155 sgkm
and observed maximum flood is 369.1 cumec.
The Spillway consists of 3 spans, 6m wide x 9m
high separated by 6m thick piers and equipped
with radial gates and 26m high breast walls are
provided between the piers. A ski-jump bucket
with 30° lip angle is provided at the toe for energy
dissipation. The spillway is designed to pass the
maximum outflow flood of 1850 cumec at FRL/
MWL El. 2198m. It would also be used for
flushing of the sediment deposited in the
reservoir. The power intake is located on the left
bank of the river about 50m upstream of dam
axis. The power intake consists of three intake
tunnels, 31.35m long inlet transitions, three units
of 200m(L) x 15m(W) x 16m(H) desilting basin,
62.70m long outlet transition. Design discharge
at the intake is 48.33 cumec per unit inclusive of
flushing discharge of 9.67 cumec and is expected
to carry high sediment concentration of 5000 ppm
and above, containing 23.75% coarse, 24.20%
medium and 52.05% fine sediments. The intake
tunnels are followed by desilting chambers, 31.23
km long headrace tunnel, surge shaft and
pressure shafts. The surface power house with
installed capacity of 800 MW ( 200 MWx4) is
located on the right bank of river Sainj. The
studies were carried out for the revised layout of
training walls of spillway and to decide the
location and layout of pre-formed plunge pool.
Also, the studies were carried out for suitable
design of the desilting chambers and flushing
tunnel beyond desilting basin.

Studies for Revised Layout of T
and Plunge Pool of S pillway

raining W alls

Earlier, the hydraulic model studies were

e

conducted on the original design of spillway on
1:50 scale comprehensive model and reported
in Annual Report 2002-03. Subsequently, It was
recommended to increase the height of the
training walls based on the water surface profiles
along the training walls. Studies were also
conducted for the revised layout of training walls
with convergence reduced from 4° to 2° so as to

contain the ski jump within the river banks. The
flow was contained within the river banks for
entire range of discharges. The location and
layout of the plunge pool were decided based
on the scour envelopes observed in the model
along centreline of spillway for gated operation
of spillway and free flow conditions for various
discharges. The plunge pool of size 26m x 50m
with bottom at EL 2105m was recommended.
Longitudinal slopes upstream and downstream
of plunge pool were 21.8° and 16.69°
respectively. The concrete apron of 20m wide
was recommended to protect the toe of the dam
from undermining due to the flow cascading over
the lip of the bucket. It was also recommended

T - LATED FLEDW o
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to provide protective measures to safeguard the
steep slopes of both flanks so as to protect them
from the spray action of the ski-jump jet.

Studies for Desilting Basin and Flushing
Tunnel

The studies were conducted for removing
sediment particles coarser than 0.20mm before
entering HRT for the efficient, trouble-free and
continuous operation of turbines with least
wearing and damages due to silt entry. Earlier,
the studies were conducted for the alternative
designs of the inlet/outlet transitions lengths and
slopes, length of flushing tunnel for increasing
the settling efficiency and reported in Annual
Report 2002-03.

The studies were conducted on a 1:25 scale
Geometrically Similar model for evolving the
optimum size of the desilting basin. The studies
conducted with sediment concentration of 5000
and 6000 ppm indicated that for the desired
settling efficiency of 90% for particle coarser than
0.20mm diameter, desilting basin length of 170m
would be suitable instead of 200m originally
proposed. The size of desilting basin
recommended was 170.0m (L) x 15m(W)
x16m(H). The inlet and outlet transition were
observed to be efficient in flow diffusion and
sediment transport. Sizes and spacing of 43
openings connecting desilting basin and flushing
tunnel were also recommended

The D - shaped flushing tunnel of 2.5m wide and
3.0m deep below each unit would come out at
the end of desilting basin and would finally
discharge into a single tunnel leading to outfall

into the river. Efficacy of the complete flushing
system was also studied on a separate 1:20 G.S.
scale model. Studies indicated that that super
critical flow would prevail in the flushing tunnel
at all operating conditions with maximum flow
depth of 1.78 m and maximum velocity in the
combined tunnel would be 7m/s. With prototype
slope of 1 in 121.88, supercritical flow would
prevail and sediment carrying capacity would also
be more than desired. Provision for suitable lining
was recommended for flushing tunnels to
withstand high flow velocities varying from 15m/
s near the gate to 7m/s near the outfall into the
river.
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DEVELOPMENT OF FRESH WATER LAKE AT PORT BLAIR

The Andaman Nicobar Administration has
proposed a scheme of developing an artificial
fresh water lake to meet the growing demand
for fresh water due to increasing population at
Port Blair. The daily water demand of 30,000 cum
in the year 2000 would increase to about 60,000
cum by year 2050. It is proposed to store the
fresh water from the heavy rainfalls (on an
average 3000 mm/year) at Port Blair to effectively
meet the present as well as future demands for
the next 50 years by creating a fresh water lake
in the Flat Bay. It was proposed to close the Flat
Bay partly by a 750m long solid barrage between
Mithakhari jetty and Crown Point and an earthen
bund 3500m long from the end of the barrage to
the southern shoreline. The earthen bund would
consist of embedded sluices at the bottom to
flush out saline water and would also have a free
overflow section. It was proposed to maintain the
retention level at +2.5m above CD. The area of
impoundment of a part of the Flat Bay would be
6.19 Million square metres (Mm?2) at high water
and 2.69 Mm? at low water with storage capacity
of 15.71 Million cum.

The studies were carried out by using
mathematical model MIKE-21 for ;

| tidal propagation

| optimum alignment of the bund

| ensuring minimum environmental damage

| construction sequence to minimize velocity
during final closure

| estimation of salinity flushing period

| assessing the morphological changes and

prediction of water quality/ eutrophication after
bunding

The studies indicated that there would be no
significant change in the tidal levels along the
creek due to the proposed construction of the
barrage. In general, there would not be any
significant changes in the tidal propagation due

to the proposed construction of the barrage in
the Flat Bay. The studies revealed that the
maximum current velocities of 2.1m/s and 2.7m/
s during final closure of the barrage/bund with
50m opening should be considered both at north
and southern ends for design aspects.

The water quality and eutrophication studies
carried out for proposed lake showed that the
guality of the water would be within the
permissible limits of drinking water. The
morphological studies were carried out for a
period of one year considering different discharge
conditions from the different Nallahs which
indicated that the sedimentation inside and
outside the lake area would not be significant.
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PROTECTION WORKS DOWNSTREAM OF HEAD WORKS / BARRAGE OF SEW A
HYDEL PROJECT, STAGE - Ill, J &K

Sewa river is a tributary of Ravi river. The river
is bouldery having a steep slope which
provides tremendous hydropower potential. It
is proposed to harness this energy for power
generation in three stages. In the third stage of
the project, it is proposed to divert Sewa river
flow at about 0.5 km upstream of its confluence
with Ravi. A diversion structure across Sewa for
drawl of entire run-off-the-river is therefore
constructed.

During the floods of 1996, severe erosion took
place on downstream of this structure.
Immediately, measures were taken to repair
the damaged portion by laying stone crates.
Again, during the floods of 1997, the above laid
crates washed away completely, creating a scour
of 4 to 5m at 56 m downstream of barrage and
for a length of 50m, endangering the stability of
the structure. Based on the observations during
the site inspection and analytical studies,
following remedial measures were suggested:

| Shoals on both upstream and downstream of
barrage on the right bank be removed to
activate two barrage bays on right bank. The
cutting of shoals be done along the line of
abutment wall and the bank dressed to a
stable slope

| Protection by means of stone pitching be
provided on downstream bank for a distance
up to the point where bed protection for

barrage was provided

Scour hole created between RD 56 and 68 m
due to erosion needs to be filled in by stone
crates of size 6 mx 3 mx 1.5 min three layers
making a total thickness of 4.5 m. These
crates should be laid on a sloping gradient of
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PROPOSED BARRAGE ON PUNPUN RIVER,
BIHAR

The river Punpun is an important right bank
tributary of river Ganga and joins Ganga about
25 km downstream of Patna near Fatwa. All these
rivers are rainfed and floods in basin are flashy
in nature. Water Resources Department,
Government of Bihar has proposed a barrage
on river Punpun near Hamidhagar village in
Aurangabad district, mainly to cater the irrigation
demand in the lower basin lying east of river
Punpun. The studies for the barrage were carried
out to examine various hydraulic issues such as
location and orientation of barrage, waterway,
afflux etc. by using a physical model (scales: 1/
120H, 1/40V) and 1-D mathematical model.

Earlier, the studies were conducted at CWPRS
for pre barrage condition and post barrage
conditions with afflux bunds on both sides. The
present studies were conducted with barrage and
extension of afflux bunds to high grounds. The
suitable alignment of the afflux bunds was
evolved. The studies indicated that the velocity
and discharge distribution were fairly uniform for
various discharges. The afflux of 0.75m due to
jacketing of river at 100m upstream of barrage
reduced to 0.55m with the proposed alignment
corresponding to design discharge of 4300
cumec.

Protection works for guide bunds, afflux bunds
and river banks were evolved considering
discharge intensity, maximum velocity and flashy
nature of flood. It was recommended to provide
all protection works including apron preferably
over a suitably designed synthetic filter. With the
construction of barrage, there would not be
appreciable rise in the water level at Hamidnagar
and no additional flooding of the area.

PROTECTION WORKS FOR HEAVY
VEHICLES PARKING AT MANALLI, H.P.

Manali town is situated in the upper ranges of
Himalayas along the river Beas at a distance of
40 km from the district headquarter, Kullu. Roads
are the only transportation link to Manali and this
town also acts as a transit station for supplies to
Lahual and Spiti districts and Leh area of J&K.
Since there is no proper parking facility for the
trucks etc. at the entry point Manali town, these
are being parked along the National Highway
(NH-21). Aggravating the situation further, a large
chunk of the parking plot between Budha Camp
and the octroi post was washed away by the
devastating floods of River Beas during
September 1995. In view of this, it has been
proposed to reclaim about 15,000 sgm of land
on the right bank of the river Beas along National
Highway, for parking of trucks and other heavy
vehicles and to protect it from floods of Beas by
constructing retaining wall.

The site inspection was done by CWPRS officers
and the studies for design of the suitable retaining
wall including the stability aspects, were carried
out. The HEC-RAS model was used to compute
the water surface profiles and velocity distribution
across the width of the river for the design
discharge. The studies were conducted for the
existing condition and with proposed parking plot
after reclamation and retaining wall. On the basis
of the studies, a plum concrete retaining wall
having 3.5m height, 1m top width, 4.4m bottom
width and a batter of 1H:1.6 V on river side was
recommended with suitable aprons on the outer
face of wall, for reclaiming the parking area. It
was found that there would be no appreciable
rise in high flood level after construction of the
retaining wall and development of the parking
area.
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ANTI-EROSION MEASURES ON LEFT BANK OF RIVER GANGA IN
MALDA DISTRICT, WEST BENGAL

Erosion on the left bank in the vicinity of
Panchanandapur (about 10 km upstream of
Farakka Barrage in Malda district, West Bengal)
has been a cause of concern for the past few
years. Various proposals were put forth by the
Technical Advisory Committee of Farakka
Barrage Project from time to time to abate the
fury of river attack. Studies were carried out at
the CWPRS as a decision support to Technical
Advisory Committee.

After the floods of 2001, during the inspection
of the affected sites, TAC members noticed that
a channel on right bank downstream of Rajmahal
was developing. It was felt that further
development of this channel would reduce the
attack at Panchanandapur. Later, satellite
imagery of post-flood 2002 revealed that the
mouth at Rajmahal was silted and likely to retard
further development of this channel. A
Committee for identifying critical anti-erosion
schemes in Ganga Basin States suggested
following two alternatives for study in the mobile
bed model (scales: H -1/500, V-1/70) at CWPRS:

| Dredging the mouth of channel at Rajmahal
| Dredging the mouth of channel at Rajmahal

as well as blocking the main channel of
river Ganga.

Studies indicated that none of the above
alternatives was helpful to control the bank
erosion at Panchanandapur area.

Since the satellite imagery of 2002 had also
indicated the development of a central channel
(channel CD), Farakka Barrage Project
Authorities suggested to study to improve this
channel lying between the left bank channel and
right bank channel so that significant discharge
passes through it in order to reduce the water
pressure on left bank. Main findings of these
studies conducted at CWPRS were:

| Water depths near left bank were of the
order of 30 to 35m during floods and 25 to
30m during non-monsoon period.
Therefore, construction of any spur may
be difficult.

| This development of channel AB appeared
slow and was not getting activated further.
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MORPHO-ENVIRONMENTAL IMPACT OF NARAJ BARRAGE ON
CHILIKA LAKE, ORISSA

The Department of Water Resources, Orissa is
constructing Naraj barrage over river Kathjori.
The Naraj weir will be replaced by Naraj barrage
as the weir being more than a century old, is
showing serious signs of deterioration. The
barrage is likely to reduce the flow to the Chilika
lake which is 110 km downstream. Since the
Chilika lake has been declared as Ramsar site
due to rich bio-diversity and socio-economic
importance, it is important to study the effect of
barrage on the morphology of the lake.

The studies were undertaken for assessing
morpho-environmental impact of Naraj barrage
on Chilika lake with the help of 2-D mathematical
model incorporating the inflow of fresh water into
the lagoon. The study was conducted to predict
guantum of fresh water required for flushing of
the lake and to maintain stability of the new

mouth. It was found that to maintain the flushing
characteristics of the lake and morpho-dynamic
behaviour of the inlet, at least 25% of the normal
monsoon discharge should come from northern
rivers viz. Daya, Bhargavi, Makara and Luna.

Besides, it was also concluded that one
uncontrolled flash flood every year or every two
years which is a common feature in the state of
Orissa was needed to flush out the submerged
inner bar. In absence of flash flood, it would be
necessary to resort to dredging the submerged
inner bar formed particularly on south side
blocking flow towards lake. Stability analysis
based on littoral drift and tidal prism criteria
indicated that inlet was of bar bypassing type.
Formation of inner bar and outer bar would
persist.
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FLOOD PROTECTION MEASURES FOR WESTERN EMBANKMENT OF
KOSI RIVER, BIHAR

A large portion of river bank along Western Kosi
Main Canal (WKMC) and the spur at 2.25 km
along Western Flood Embankment were
damaged during the floods in years 2001and
2002. Studies were conducted to evolve effective
river training works to deflect the river flow
towards south on downstream of the barrage.
Water Resources Dept., Birpur, Bihar has
proposed construction of two new spurs, one at
3.93 km along WKMC and second at 1.6 km
along Western Flood Embankment for studies.

Studies were carried out on existing mobile bed
model of Kosi river (scales- 1/500 H, 1/70 V) for
discharges of 5560 cumec and 11,300 cumec
for evolving the optimum length and layout of
the training works. The recommendations made
on the basis of model studies were as under:

I Flow was hugging the left bank of WKMC
and the spur at 2.25 km on Western Flood
Embankment was found to be under heavy
attack and embankment upstream of this
spur was subjected to erosion

| The performance of the proposed spur at
3.93 km was not satisfactory for deflecting
the flow away from the bank

A spur of 145m length located at 3.75km
and another spur of 90m length located at
3.50km along WKMC embankment were
recommended which would help to deflect
the flow away from WKMC and to reduce
the pressure on the spur at 2.25km on
Western Flood Embankment. These spurs
were oriented at right angle to the general
alignment of the embankment in this reach.

11



CWPRS

Annual Report 2003-2004

MAYUR VIHAR LINK ROAD ALONG THE RIVER YAMUNA AT NEW DELHI

In the recent years, there has been rapid
development in the industrial and commercial
activities in the eastern part of Delhi across
Yamuna river particularly in New Okhla Industrial
Development Authority (NOIDA). In order to
provide better transport facilities between Delhi
and NOIDA, a constricted road bridge called
NOIDA toll Bridge of 552m waterway, has been
constructed at 1.36 km upstream of Okhla weir.
In order to reduce the traffic congestion at the
peak hours, the NOIDA Toll Bridge Authority has
proposed a new road (Mayur Vihar Link Road)
of length 1.25 km which would link the existing
Delhi-Noida Toll bridge with U.P. Link Road. This
road would be built on an earthen embankment
through the floodplain areas of Yamuna river. The
proposed road would take off from the east bound
carriage way (Delhi-Noida direction) before the
existing Hindon cut bridge and travel along the
right bank of Hindon cut and meet with the U. P.
Link road (embankment road) about 300 m north
of Chilla regulator.

Studies were carried out on the existing mobile
bed model of river Yamuna (scales: 1/300H, 1/
60V) covering the river reach of 50 km from Palla
to Jaitpur to examine and advise about the
alignment of the proposed road, afflux, flow
conditions in the vicinity of NOIDA Toll bridge,
protection measures etc. Velocities and
discharge intensities were observed along the
proposed link road under existing conditions with
the proposed link road in position with river
discharges of 9,910 cumec and 12,750 cumec
respectively as design discharge and check
flood. Studies indicated that proposed alignment
of link road was feasible from hydraulic point of
view and would not cause undesirable flow
condition in the vicinity of the Delhi-Noida bridge
and therefore it was recommended. The
proposed alignment of the link road at the finished
road level of 207.25m, would cause negligible
afflux. Stones weighing 40-50 kg in two layers
on sloping portion as well as on the apron on
both the sides were also recommended. Eight
box culverts (3m x 4m each) for cross drainage
at two locations each were also suggested for
flood moderation.

12
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BARRAGE AT BHALEDH - BAIRA-SIUL HYDROELECTRIC PROJECT,
HIMACHAL PRADESH

The Barrage at Bhaldeh of Baira-siul H.E. Project
in Himanchal Pradesh is situated in the interior
of Chamba, District Surangani at a distance of
132 kms from Pathankot. The project utilizes the
combined flow of three tributaries of-River Ravi,
viz. Baira, Siul and Chajju (Bhaledh) for
generation of power on the run-off- the- river
scheme. The flow of Baira river is diverted to the
main power tunnel by constructing a 53m high
earth core rockfill dam across Baira. The flow of
Chajju nallah (Bhaledh) is fed into Baira reservoir
just upstream of the dam through Bhaledh
Feeder Tunnel by constructing a trench type weir
across Bhaledh. The flow of Baira, Siul and
Bhaledh is conducted through a network of 15.5
km long tunnels and three steel penstocks of
500m each dropping through a gross head of
282m for generation of power (uprated capacity
3x66 MW) in the Power House located on the
right bank of Siul river near Surangani.

Out of 88 cumec discharge utilized for power
generation, 19.8 cumec discharge of Bhaled
stream is diverted with the help of trench type
diversion weir, 7.83 km long feeder tunnel with
invert level of intake RL 1175.5m and 4m x 2.45m
X 45m sediment trap located at 318m
downstream of intake gate at right abutment of
Bhaledh trench weir for removal of particle
coarser than 0.2mm. In addition, two boulder
traps also exist on Bhaledh stream at 59.7m and
138.7m upstream of trench weir with top RL
1184.2m and 1189.2m respectively for trapping
the rolling boulders during the high discharges

in the nallah.

For improvement of overall hydraulic perfor-
mance, it is proposed to construct a new barrage
at Bhaledh downstream of existing trench weir.

Studies were conducted for the proposed barrage
at Bhaledh in respect of efficient flushing of
accumulated sediment from nallah with different
flushing discharges by using a physical model
constructed to a scale of 1/40 Geometric Similar
in which a reach of about 300m upstream and
250m downstream of the existing trench weir was
reproduced. The probable siltation in 1:5 slope
from barrage till FRL of 1182m was simulated in
the model. Based on model studies, it was
suggested to dredge right side high ground of
the barrage in the line of right abutment of
barrage upto deep bed of river. In addition, it was
suggested to join right abutment wall of existing
trench weir smoothly in straight line with upstream
face of intake without any obstruction. These
changes indicated that the flushing would be
effective and faster. About 94 to 98% of
accumulated silt could be flushed for flushing
discharge of 100 cumec without rock traps.
Flushing studies without lowering bed of the
nallah by 3m in a stretch 200m upstream to
trench weir showed that about 64 to 96% of
accumulated silt would be flushed for flushing
discharges of 30 to 200 cumec. The intake
structure with its invert level at RL 1179.3m was
found to be hydraulically suitable for minimzing
the entry of silt into the structure. It was
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DRAG AND LIFT FORCES ON THE
PROPOSED CARGO HANDLING JETTY ON
RIVER BRAHMAPUTRA AT PANDU, ASSAM

The Inland port of Pandu on the left bank of river
Brahamputra is about 1539 km from Kolkata. This
is one of the important ports in the northeastern
region catering to the inland water transport
traffic. As a part of overall development
programme of the northeastern states, North
Eastern Council (NEC) formulated a scheme to
renovate the old port of Pandu near Guwahati.
To cater to bulk, break-bulk and container cargo
traffic, construction of the new jetty with suitable
cargo-handling facilities was proposed upstream
of Saraighat bridge at Pandu.

The studies were earlier conducted at CWPRS
to evolve the hydraulic design parameters for the
proposed jetty like design discharge, velocity,
depth of scour, foundation levels, training
measures, etc. Studies were also conducted for
the estimation of the worst likely drag and lift
forces on the superstructure of the proposed
cargo handling jetty.

Various alternative discharge stages and
corresponding water levels along with different
angles of flow approaching the jetty were
considered keeping in view the worst combina-
tion and the hydraulic design parameters for the
drag and lift forces acting on the structure were
assessed. The drag and lift forces were
suggested for the well cap and deck slab for the
berthing platform and sloping jetty for the
structural design of the structures.

ASSESSMENT OF WATER AVAILABILITY FOR
ROURKELA STEEL PLANT FROM SOUTH
KOEL RIVER AT JHIRPANI, ORISSA

The Rourkela Steel Plant (RSP) is located on
left bank of river South Koel in State of Orissa.
Water demand of 1 cumec (18 MGD) is drawn
from river South Koel using three intake wells.
The minimum water level of 202.70m (665ft) is
considered as safe for pumping. As against this,
the bed of river is varying from RL 200.86m to
201.78m (659 to 662 ft). Recently turbidity was
increased abnormally, flow in river was reducing,
floating debris was increasing and sand deposit
towards intake was rising. Studies were carried
out to ensure water supply and for other river
training work.

Inspection of site was carried out in February
2003 and detailed discussions were held with
RSP authorities when it was felt that the problems
could be resolved in two steps. Initially, the
available quantity of water in river Koel could be
estimated duly considering the current and future
requirements of RSP.

Analysis of data indicated that the demand of
RSP represented by the pumping capacity has
practically doubled since the inception in late
1950s. A comparison of RSP demand with the
gauged flows at Jaraikela site on river Koel
showed that shortages were probably
experienced since 1978. The analysis of data
further indicated that quantum of shortage varied
from 0.01 Million cum upto 1.77 Million cum with
a mean value of 0.68 Million cum and median of
0.47 Million cum. Different alternatives like
construction of weir across river Koel, tapping
ground water, augmenting water supply from
other sources including Sankh river flows were
reviewed and temporary weir construction from
locally available material was suggested.

14
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TRAINING OF RIVER DISANG AT BRAHMAPUTRA VALLEY FERTILIZER CORPORATION,
NAMRUP UNIT, DIST. DIBRUGARH, ASSAM

Brahmaputra Valley Fertilizer Corporation Ltd.
(BVFCL) has a unit at Namrup, Dist. Dibrugarh,
Assam. The unit is located on the right bank of
river Disang, a tributary of river Brahmaputra.

The consumptive water requirement of BVFCL
is about 22 MGD (0.12 cumec) was met through
the river Disang through three intakes located
on the right bank of the river Disang. During lean
season, the flow is restricted to the dry weather
channel. Due to constant mining of the riverbed,
the channel slowly shifted to the left bank
opposite to the intakes. Moreover, due to
indiscriminate mining operations, the bed levels
along the left bank were also observed 2m below
the right bank levels.

Temporary and emergency measures have been
taken to divert the flow towards the right bank.
BVFCL has also formulated a scheme of semi-
permanent nature for diverting the desired full
guantity of water towards the intakes.

It was feared that in case of breaches in the
embankment and / or damage to the structures,
water would escape towards the opposite bank
and only 30 % - 40 % of the flow would be
available at the intakes. BVFCL has also an
alternate scheme to shift the existing intake /
pump house to another location at about 700m
upstream of the existing station.

Studies of the river behaviour in the reach to
suggest alternative proposals were taken up.
Inspection of site was undertaken and the
problem was discussed with the project
authorities. After detailed inspection of site and
discussions with the authorities, the following
three main suggestions were made :

I The existing pump houses could continue to
function as before. A weir could be
constructed downstream of existing intakes
to maintain the channel and minimum water
level.

New intake could be constructed at the new
location on the right bank about 700 m
upstream of the existing intakes, where stable
channel could be available. To take care of
the likely degradation in future, the invert
levels for the new intake could be at a lower
levels by 3 m, as estimated need for a weir
would not then arise.

I Infiltration galleries could be constructed at
suitable location on the right bank. The
percolation pipes, collecting pipes could be
placed below the lowest estimated scour level
so that damage due to bed scour could be
avoided. The likely reduction in the cost of
filtration, etc could also be considered in this
alternative.

For safety and betterment in performance of
these structures, few suggestions were given for
providing aprons of stones in crates of width 8m
for the weirs and 6m for the stone bunds.
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SLOT COVER FRAME FOR RIVER SLUICES, SARDAR SAROV AR PROJECT, GUJARAT

Sardar Sarovar Project, Gujarat envisages
construction of a 155m high concrete dam across
the river Narmada to generate 1450 MW of power
and for providing irrigation to about 1.8 Million
hectares of land. Four river sluices each of size
2.5m (width) x 4m (height) have been provided
in the body of the dam. The design discharge is
244 cumec per sluice. The river sluices would
be operated up to the RWL equal to the spillway
crest EL 121.92m. The sluices were inspected
after the floods of 1994 by lowering the stoplog
gates. Some cavitation pitting was noticed during
inspection on the side and roof of the sluice and
hence, continuous operation of service gate at
part gate opening was not considered desirable
due to likely damage to the seals and the
possibility of gate vibration. However, considering
the necessity of operating the sluices
continuously for few more years, it was proposed
to provide slot cover frame in the stoplog groove
portion to eliminate unfavourable flow condition
leading to cavitation damage. The original slot
cover frame design consisted of two vertical legs
of 470x628mm size which would rest on the sill
of the stoplog gate at EL 53.46m. Each leg of
frame would have 5 wheels of 450mm diameter
for its easy movement during raising/lowering
operation.

Studies were conducted with the help of 1:15
scale Geometrically Similar model to find the
effect of introduction of slot cover frame on the
flow conditions along the river sluice and to
assess the hydrodynamic forces likely to act on
the slot cover frame. Studies indicated that the
introduction of slot cover frame in its position
stopped the vertical flow through the stop log
groove, which improved the flow condition in the
sluice. This also resulted in positive pressure
along the roof of the sluice barrel. As such,
introduction of slot cover frame would reduce
cavitation damage at the roof and side of the
sluice barrel.

The studies conducted to assess hydrodynamic
forces expected to be encountered by the original
design of slot cover frame, during fast closure of
the sluice service gate, indicated that upper plate
of the slot cover frame may experience dynamic
differential pressure in the upward direction and
in turn the upward force on the slot cover frame.
Studies also indicated that, if air is collected below
the upper plate of the slot cover frame, the
entrapped air may get compressed during fast
closure of sluice service gate, with development
of high upward pressure, leading to instability /
displacement of slot cover frame.

In order to improve pressure distribution along
the sluice barrel, the horizontal seal was provided
on the upstream side of the bottom plate, to stop
downward flow through the stop log groove which
was originally proposed at the top of the upper
plate. Studies on the modified design of slot cover
frame for reservoir water at EL 85.0 and 97.0m
indicated that differential upward pressure on
bottom plate of slot cover frame was of the order
of 1.50m and 2.50m respectively. The differential
upward pressure for RWL EL 121.92m was
maximum 4.55m of water, during the closure of
sluice service gate at a closing speed of 0.36 m/
min. Thus, the slot cover frame would experience
higher upward differential pressure than 4.3m,
which corresponded to 14 tonnes by dry weight
of slot cover frame. In view of this, it was
suggested to increase the self-weight of slot
cover frame to about 16 tonnes to withstand this
excess upward pressure. If it was not possible
to increase the self-weight of the slot cover frame,
it was suggested that recourse may be taken to
close the service gate at slower speed than that
of 0.36m/min for the gate opening 1m and below.
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PROTECTION MEASURES TO VILLAGES HARSAR AND BHARMOR ALONG BHUDAL KHAD
AND KULETH ON RIVER RAVI, CHAMBA, HIMACHAL PRADESH

Village Harsar and Bharmour are located on the
right bank of Bhudal Khad, tributary of river Ravi,
at a distance of 75 km and 62 km respectively
from Chamba town in Himanchal Pradesh. In the
year 2002, settlement and movement of hill
slopes were observed in this area. The maximum
settlement of land was about 10m and at places,
simultaneous horizontal displacement of land
was also observed. This movement posed
serious threat to the villages with a population of
about 2500. Similar problem of settlement and
sliding of land was observed at village Kuleth,
located on the right bank of river Ravi about 80
km from Chamba town. The hill on the left bank
opposite Kuleth gave way and the land mass on
the hill slope of width 300m and height almost
1.5 km collapsed into the river Ravi and blocked
the river completely. The height of the debris was
about 20 - 25m. The large pond formed in the
Ravi channel was of length 5-7 km. Later on, a
channel developed through the debris eroding
the toe of the left side hill slope resulting in land
slides, land settlement, etc. and caused threat
to the land and property of the village Kuleth.
Inspection of site was conducted by CWPRS
officers to find the nature of the problem and desk
studies were conducted to evolve an immediate
and long term solutions.

Field observations at villages Bharmour and
Harsar indicated that the phenomena of slips and
sloughing of the slopes observed at Bharmour
probably was due to the excessive seepage of
water into the ground for long periods. Apart from
the water from the snowmelt soaking into the
ground, recent construction of houses and
related ancillary activities observed in the reach,
forced the drainage water to seep into the ground
which made the sub-soil strata weaker and wet
throughout the year.

Field observations at village Kuleth indicated that
the damages of the hill slopes in the vicinity of
the landslide could be attributed to the erosion
at the toe of the hill slopes and also due to the
sloughing / sinking of land as a result of piping.

The recommendations included; provision of
retaining wall above the HFL at Kuleth, removal
of boulders from the developing channel of Ravi
river, taking the foundations of the new structures
to the rock level at Bharmour and Harsar,
diversion of drainage water to the nearby natural
drain and provision of filter drains in the terraces.
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RATING OF TUNGABHADRA RIGHT BANK POWER CANAL

Tungabhadra Dam, constructed across
Tungabhadra River near Hospet in Bellary district
of Karnataka state, is a multipurpose and inter-
state project between Karnataka and Andhra
Pradesh. High-level canal, Power canal and low-
level canal from the right bank canal system take
off from Tungabhadra dam. The water from
Tungabhadra dam, released into right bank canal
is utilized for providing irrigation to agricultural
lands in above states and for power generation.
Field studies were undertaken by CWPRS in the
month of July 2003 for rating of power canal at
0.750 km, and low level canal at 2.842 km and
251.850 km. The field measurements for gauge
and discharge of Power canal at 0.750 km and
low level canal at 2.842 km (Border) were carried
out for various discharges in the following ranges
under the stable flow conditions in the canal:

I Power canal 20.135 cumec to 39.244 cumec

I Low level canal 15.650 cumec to 34.261
cumec

| Low level Canal (Border) 7.611 cumec to
17.021 cumec

The discharge in the canal was measured using
‘Velocity-Area’ method. The depth measure-
ments were taken by using Echo sounder and
the velocity observations were carried out by
using self recording propeller type current meter
manufactured by Valeport Ltd. U.K. The Gauge-
Discharge relationships, evolved from the
statistical analysis of observed data were as
under:

I Power canal at 0.750 km
Q =3.866337 X G 2309468

I Low level canal at 2.842 km
Q =10.405678 x G*60%°

I Low level canal at 251.850 km (Border)
Q =6,746611 3 x G1589572

where Q = Discharge in cumec
G = Gauge in metre
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DIVERSION WEIR OF RAJIV AUGMENTATION SCHEME AT RAIPUR, CHATTISGARH

The Water Resources Department, Government
of Chattisgarh has proposed construction of a
diversion weir across Mahanadi River near Nisda
village in Raipur district, to divert 31 cumec of
water to augment irrigation water supply for about
30,000 hectares in the tail end area of Mahanadi
Main Canal System. The diversion weir is a
composite structure consisting of a solid ogee
shaped masonry weir at center and gated
undersluice spans on both sides. The length of
the weir portion is 271m with crest level at RL
266.30m. The undersluices have their crest level
at RL 261.80m and comprise 12 spans each on
both sides of 16m x 4.5m size. The following
studies were conducted-

| To examine the adequacy of discharging
capacity of undersluice spans for the water
level at weir crest level (RL 266.30 m)

| To suggest modifications in the design of
undersluice spans for passing weir stage
discharge, if required

| Effect of backwater on upstream due to
construction of weir and embankments on
both sides with 720m water way

| To estimate retrogression downstream of weir
for design discharge of 27,750 cumec and
suggest necessary protection works

The studies were conducted using 1-D
mathematical model HEC-RAS and 1:40 scale
Geometrically Similar 2-D sectional models of
undersluice and weir portions. The mathematical
model studies indicated that the discharge
carrying capacity of the weir and undersluice was
adequate and the weir crest level (RL 266.30m)
discharge was 6250 cumec. The construction of
the weir would not cause appreciable rise in back
water levels on upstream. However, construction
of embankments on both sides with 720 m water
way would effect in raising the water levels by
0.66m. Analytical calculations indicated
degradation of bed downstream of the weir by
1.4 m.

The 2-D model studies that the coefficient of
discharge for undersluice was 1.32-1.40 and
0.48-0.72 for free flow and gated flow
respectively, while for weir, it was 1.10-1.20.
Scour depth was observed to be 1.0m and 1.5m
for undersluice and weir respectively. Cement
Concrete block protection of size 1.5x1.5x0.9m
for a length of 6m on downstream was
considered to be adequate for undersluice and
weir. Due to strong eddies and high submergence
ratios, sand was found to be getting accumulated
in stilling basin area of the weir, which would have
to be removed manually. Uniform discharge
intensity over weir and undersluice would
eliminate the accumulation of sand.
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IRRIGATION RETURN FLOW STUDIES ON KUKADI COMMAND AREA, MAHARASHTRA

Surface irrigation is not fully consumed by the
crops and certain volume of water is returned to
the natural streams in the downstream region
which is called as ‘Return Flow’. Assessment of
irrigation efficiency and subsequent return flows
is generally based on empirical approach.
CWPRS conducted a pilot study to evaluate
irrigation return flow with a deterministic
approach. A study command area 3155 ha with
irrigable area of 2050 ha was selected under
Kukadi Project Left Bank Canal Command near
village Nighoj, Dist. Ahmednagar in Maharashtra
State. Physiographic, meteorological and
hydrogeological data were collected over a period
of 2 years. Most of the data were collected when
the irrigation rotation cycles were ‘on’ for 11
irrigation rotation cycles. The main crops grown
in the command area are hybrid jowar,
sugarcane, wheat, maize, gram, bajari, sorghum,
groundnut, onion, vegetables and fruits. The soil
types were classified into very shallow, shallow,
medium-1, medium-2 and deep.

CWPRS guided the study, advised and
supervised the data collection activity and using
all the field data as input developed a
mathematical model based on the water balance
approach to estimate the irrigation return flows
from the study area for the surface water
component. This mathematical model named as
“RETRNFLO” gives the surface water
component of the return flow from irrigation water
supply at the upstream boundary of the study
area. A meteorological observatory was
established in the study area to collect the
meteorological data by housing rain gauges,
Class A pan evaporimeter, maximum and
minimum temperatures and hygrometers. The
stream flow data were measured by using Cut-
Throat Flumes (CTFs) installed on distributaries,
outlets and nallas. A total of 40 CTFs were
installed. Ground water data were collected at 2
observation wells and 9 peizometers. The surface
water flows were measured twice daily. Infiltration

tests were conducted at different sites covering
all 5 soil types to obtain the infiltration rates. The
soil characteristics of the soil in study area were
determined by establishing a field laboratory for
soil testing in this study area. The model was
formulated on basic hydrological processes such
as infiltration, changes in soil moisture,
evaporation, crop water consumption and
percolation. The ground water pumping and lift
irrigation techniques to meet the irrigation
demands in the tail of the study area were
monitored by counting the pumping hours of each
of the pumps used by the farmers. The farmers
in the study area gave total cooperation during
the conduct of studies and collection of field data.
Water supplied at the upstream boundary was
recorded using the discharge measured by
CTFs. The crop calendar data were collected by
the field units such as type of soil, type of crop,
crop growth stages, date of sowing, crop water
requirement per growth stage, infiltration and
evaporation. The return flows at the downstream
of the study area were measured by CTFs. The
model results indicated a return flow in the range
of 12.4% to 14.6% for the study area with some
data constraints on the irrigation rotation cycles
as against the observed irrigation return flow was
of the order of 3% to 13.6% through desk
computations. The model can be applied to other
hydrogeologically similar regions.
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ESTIMATION OF SILT LOAD DUE TO MINING ACTIVITIES IN
BHADRA RIVER, KARNATAKA

Kudremukh Iron Ore Company Limited (KIOCL)
is in the forested region of Chikmagalur District
of Karnataka for mining of iron ore. Total mining
area is 875 ha. There are 5 small streams joining
Bhadra river. Three of them are at upstream of
the mining area and two are at the downstream.
Overflow from Pollution Control Dam (PCD)-I and
Il also enters into Bhadra river. Kudremukh
stream is diverted beyond the mining area on its
downstream side.

CWPRS undertook comprehensive analyses of
rainfall, runoff, sediment data and developed a
mathematical model for rainfall-runoff simulation.
Silt loads were estimated and appropriate
remedial measures were suggested. CWPRS
officers visited the mining site and the
surrounding area for a reconnaissance survey.
All the available data on rainfall runoff, Survey of
India toposheets, the project maps given by
KIOCL Authorities and all other relevant data
were collected. Four stream gauging sites were
suggested by CWPRS to collect concurrent data
on stream flow and sediment flow in Bhadra river.
Data on desilting operation in the PCD-I and Il
were also collected. The modeling strategy
adopted was to develop a rainfall-runoff
relationship; runoff-sediment relationship and
estimation of the sediment load. Since there are
no stream gauging sites on the tributaries of
Bhadra river, a recourse was taken to develop
Unit Hydrographs and to adopt them as a event
based rainfall-runoff transformation tool. Gauge
and discharge rating curves were developed from
the recorded field observations for each of the
gauging site. Sediment rating curves (SRCs) for
relationship between the suspended sediment
discharge and water discharge for the same
gauging sites were developed using the
relationship of type of “Power Law”. These SRCs
were used to estimate sediment volume from the
observed sediment discharge. Soil samples were
collected from different locations in the study area

and mechanical analysis was conducted. The
average bulk density was determined and was
used in converting the sediment volume into
sediment mass.

Rainfall data indicated 16 severe storms in 1999
and 17 such events in 2000. The water discharge
and sediment discharge during 1999 indicated
13 events of silt more than 100 ppm entering
into Bhadra river while there were 7 such events
during the year 2000. 100 ppm is the limit
prescribed by MOEF. Based on these studies, it
was recommended that PCD-I and Il should be
desilted during lean days in monsoon and at least
20% capacity of each of the PCDs should be
kept as buffer to absorb the sediment load during
intense storms. A weir of about 3m height was
recommended for construction near Nellibeedu
village after the mining area for creating a
ponding effect to trap the silt. It was also
recommended that during the lean period after
the monsoon, the upstream region of weir should
be desilted.
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SUBMERSIBLE PUMPSETS TESTED FOR HYDRAULIC PERFORMANCE AND OVERLOAD
TESTS ON BEHALF OF UTTAR PRADESH IRRIGATION DEPARTMENT

Uttar Pradesh Irrigation Department (UIPD)
undertakes procurement and installation of large
guantities of submersible pumps to tap the
ground water potential for purposes of irrigation.
The procurement is done of the basis of
competitive bidding. One of the important clauses
included in the tender enquiry while inviting bids
was to get sample designs of these submersible
pump sets tested as per testing procedure
contained in IS 9137 for their hydraulic
performance as well as the performance of their
associated motors at CWPRS. Such tests would
enable UPID to verify the specific performance
guarantees quoted by the bidders in their offer
against those achieved in the actual tests
conducted by a neutral laboratory. CWPRS
conducted following performance tests on eight
samples of these pumpsets rated for 21m and
42m head with 150 cum/hr discharge.

Determination of hydraulic performance
characteristics viz. variation of head, power
input and overall efficiency against discharge
covering a minimum range of + 10 % to -25
% of rated head from guaranteed duty point
for the 21m head and 42m head pumpsets.

Conducting over voltage and under voltage
tests at 456 volts and 353 volts respectively.

Determination of temperature rise of the
submersible motor, when the pump is
overloaded to 32 % of its rated capacity.

Analysis of the experimental results by scaling
the pump motor performance to 50 Hz mains
frequency and to ascertain the performance
of these sample pumpsets against guaranteed
values.

All the tests were carried out in accordance with
IS 9137 but uncertainty level in the measure-
ments carried out during the tests was much

better than IS stipulations, especially for the flow
rate and pressure measurement.

It was recommended that:

The submersible pump set having highest
efficiency and lowest temperature rise should
be preferred as this would ultimately result in
energy efficient operation and long-term
reliability of the pump set.

While selecting the pump sets on technical
merits, preference be given to the submersible
pump unit having highest guarantee factor,
reason for this being the higher the guarantee
factor, closer it would operate to the
guaranteed duty requirement.

It would be worthwhile to randomly select
pump sets from the actual batch of supply and
get these tested at CWPRS for ensuring better
guality of performance of the actually supplied
pumpset.
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DESIGNS OF AIR VESSEL FOR THE RISING MAINS OF SINA MADHA LIFT IRRIGATION
SCHEME AND DHAPEWADA LIFT IRRIGATION SCHEME, MAHARASHTRA

Pumping of water from river to high level
reservoir, through long pipelines of large Lift
Irrigation Schemes is associated with occurrence
of water hammer. Upon tripping of electrical
supply to the drive motors, flow rate through
pump is suddenly reduced and brought to zero,
followed by its tendency to reverse the flow
direction under the available head. This causes
a pressure wave starting from the pumps and
traveling towards the reservoir. Upon reaching
the reservoir, it is reflected back. This water
hammer wave causes positive and negative
swings of pressures inside the pipeline.

A vessel full of water with supply of compressed
air at its top is used to mitigate such water
hammer generated pressures. During positive
pressure swing, air inside vessel gets
compressed and absorbs the energy thereby
reducing pressures. During negative pressure
swing, water from the vessel is forced out to fill
the low pressure areas, thus reducing
magnitudes of negative pressure. Thus air
vessel offers excellent protection to big pipelines
against water hammer.

Sina Madha Lift Irrigation Scheme is located on
the river Bhima at Madha Taluka, District Solapur
in Maharashtra State. This scheme envisages
lifting water from river Bhima by means of
pumping, for the purpose of irrigation to the
command area whose first distribution point is
6.15 km away approximately. An intake structure
is located in the river wherein 11 vertical pumps
are installed which pump water through a system
of manifold and three rising mains 6.15 km long.
At the other end the three pipes are dipped into
a delivery chamber where the flow changes from
closed conduit to open channel. The water
thereatfter, flows by gravity through a network of
canals to the command area.

CWPRS conducted water hammer studies by

numerical modeling. Adequacy of air vessel to
mitigate water hammer pressures was assessed.
Air vessel of capacity 160 cum was used.
Different locations of air vessel, kinetic air valves,
butterfly valves, non-return valves etc. were
studied. Maximum and minimum pressures
reached at the worst possible operating condition,
were computed. Optimal locations of air vessel,
kinetic air valves and non-return valves giving
acceptable positive and negative surge
pressures were finalized. The locations of
manholes were also finalized. A complete layout
of pipeline giving locations of various valves was
recommended.

Water hammer studies by numerical modeling
were undertaken for the Dhapewada Lift Irrigation
Scheme which is located on the river Wainganga
at Tirora Taluka, District Bhandara in Maharashtra
State. This scheme envisages lifting water from
river Wainganga by means of pumping. An intake
structure is located in the river wherein 6 vertical
pumps are installed which pump water through
a system of manifold and two rising mains 4.4
km long. At the other end the two pipes are
dipped into a delivery chamber. Adequacy of air
vessel to mitigate water hammer pressures was
assessed. Air vessel of capacity 100 cum was
used. Maximum and minimum pressures
reached at the worst possible operating condition,
were computed. Optimal location and size of air
vessel in association with kinetic air valves giving
acceptable positive and negative surge
pressures, were finalized.
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STUDIES REPORTED: HYDROELECTRIC, THERMAL AND NUCLEAR POWER PROJECTS

@ HYDRAULIC TRANSIENTS IN HEAD RACE SURGE SYSTEM OF KOYNA HYDROELECTRIC
PROJECT, STAGE IV B, MAHARASHTRA

@ SEISMIC REFLECTION AND REFRACTION SURVEYS FOR KOYNA HYDROELECTRIC PROJECT,
STAGE IV B, MAHARASHTRA

@ GEOPHYSICAL INVESTIGATIONS FOR TAPOVAN VISHNUGAD HYDROELECTRIC PROJECT,
UTTARANCHAL

@ GEOPHYSICAL INVESTIGATIONS FOR LOHARINAG PALA HYDROELECTRIC PROJECT,
UTTARANCHAL

@ ESTIMATION OF PROBABLE MAXIMUM FLOOD AND DEVELOPMENT OF DIGITAL ELEVATION
MODEL FOR LOHARINAG PALA AND TAPOVAN VISHNUGAD HYDROELECTRIC POWER
PROJECTS, UTTARANCHAL

DESILTING BASIN OF SEWA HYDEL PROJECT, STAGE - II, J&K.

@ STRENGTHENING OF DRAFT TUBES OF POWER HOUSE UNITS BY EPOXY GROUTING, NATHPA
JHAKARI HYDROELECTRIC PROJECT, HIMACHAL PRADESH

@ PERFORMANCE EVALUATION OF FRANCIS TURBINE AT SALAL HYDROELECTRIC PROJECT, J&K

@ ROLLER COMPACTED CONCRETE MIX USING PORTLAND SLAG CEMENT, GHATGHAR PUMPED
STORAGE SCHEME, MAHARASHTRA

@ DATALOGGER FORADIABATIC CALORIMETER - TEMPERATURE MEASUREMENT FOR GHATGAR,
KOYNA

@  SIESMIC REFRACTION SURVEY AT ROLEP PROJECT, SIKKIM

@ ESTIMATION OF SITE-SPECIFIC DESIGN SEISMIC PARAMETERS FOR HYDROELECTRIC
PROJECTS PULICHINTLA, ANDHRA PRADESH AND MADEI, GOA

@ DRAWL OF WATER THROUGH INTAKE ON FEEDER CANAL FOR FARAKKA SUPER THERMAL
POWER STATION

@ SETTING UP OF 125 MW HYDROELECTRIC POWER PLANT IN FARAKKA BARRAGE

@ CROSS-HOLE SEISMIC STUDIES FOR THERMAL POWER PLANT FOR KORBA THERMAL POWER
STATION, CHHATISGARH AND TAPP (UNITS 1&2), MAHARASHTRA

@ RAW WATER INTAKE OF CHANDRAPURA THERMAL POWER STATION, DAMODAR VALLEY
CORPORATION, JHARKHAND

@ BASELINE SURVEY AND ANALYSIS AT DAHANU THERMAL POWER STATION FOR PROPOSED
FGD PLANT, MAHARASHTRA

@ EVALUATION OF RIS POTENTIAL OF RESERVOIRS AROUND KAIGA POWER PLANT SITE,
KARNATAKA

@ GEOPHYSICAL STUDIES FOR KAKRAPAR ATOMIC POWER PROJECT, GUJARAT

@ TESTING OF GEOMEMBRANE FOR INTAKE AND DISCHARGE STRUCTURES OF TARAPUR ATOMIC
POWER PLANT 3 & 4, MAHARASHTRA

@ ENGINEERING PROPERTIES OF ROCK SAMPLES FROM TILARI HEAD WORKS DIVISION NO.1,
KONALKATTA, SINDHUDURG, MAHARASHTRA AND KAKRAPAR ATOMIC POWER PROJECT,
GUJARAT

@ CONTROLLED BLAST STUDIES FOR LOWER WARDHA CANAL, NEW KHOPOLI POWER STATION,
AND KOYNA DAM, MAHARASHTRA; RAJASTHAN ATOMIC POWER PROJECT, UNITS 5 &6,
RAJASTHAN

@ LOCATION OF INTAKE / OUTFALL FOR PROTOTYPE FAST BREEDER FACTOR AT KALPAKKAM,
TAMIL NADU

@ ESTIMATION OF LITTORAL DRIFT AND SHORELINE CHANGES DUE TO PROPOSED CARGO
HANDLING FACILITY FOR KUDANKULAM NUCLEAR POWER PROJECT, TAMIL NADU
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HYDRAULIC TRANSIENTS IN HEAD RACE SURGE SYSTEM OF KOYNA HYDROELECTRIC
PROJECT STAGE IV-B, MAHARASHTRA

Koyna Hydroelectric Project (KHEP IV-B) is
located in Satara District of Maharashtra state
having a catchment area of 891.78 sqgkm. KHEP
IV-B is the second phase of KHEP stage IV for
the generation of 1000 MW of power at the foot
of the dam and to utilize the reservoir water of
48 TMC effectively and optimally for eastward
irrigation. The current MDDL 630.39 m was
proposed to be lowered and the existing length
4.84 km of Head Race Tunnel (HRT) was
proposed to be increased to 9.34 km. An
additional expansion gallery of appropriate
dimensions (with air vent) at about 50m before
the existing surge tank was proposed to control
the pressure surges due to the changed length
and the alignment by means of proper flow
regulation in the turbines while keeping the Koyna
reservoir level (KRL) at the upstream end FRL
at 659.91m KRL or MDDL at 618.00m KRL
corresponding to upsurge and downsurge.
Studies were done at CWPRS by using
mathematical model to find out the pause period
required for the operating conditions of the
machines so as to limit the downsurge level
above 603.00m KRL and the maximum upsurge
level below 706.00m KRL in the surge tank. Also,
the cases as suggested by Panel of Expert (POE)
were also analyzed. The construction of an
additional expansion gallery of size 75m (L) x
20m (W) x 35m (H) with a ventilation shaft
connecting to the existing HRT at a distance of
50m upstream of the existing surge shaft and
the extension of the existing HRT by 4.84 km
have been considered with full load discharge
(100%) to 280 cumec.

The studies indicated that the KHEP IV-B was
feasible for a number of machine operating
conditions. The safe operation in downsurge
case 0%-50%-pause-50%-100%-100%, was
possible, if a pause of at least 270 sec for two
machines running at full load was given before
opening of the remaining two machines. For the

upsurge operating case, 0%-100%-pause-100%-
0%-0%, a safe pause of 720 sec was found
sufficient to control the upsurge level in the surge
tank and the gallery to the lowest of KRL
702.15m. The safe operation in the Panel of
Expert (POE) cases for the system necessitated
a pause equal to more than 210 sec after the full
loading of one or the two or the three machines
with additional gallery (75m length). For the
increased length of expansion gallery to 100m
or 120m, the corresponding down surge level
was found to be 601.56m or 602.68m without
any pause period.
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SEISMIC REFLECTION AND REFRACTION SURVEYS FOR KOYNA
HYDROELECTRIC PROJECT, STAGE- IV B, MAHARASHTRA

It is proposed to utilise more quantum of water
from the existing Koyna reservoir for irrigation. It
is planned to have a new lake tap at KRL 598m
on the extension of the existing head race tunnel.
Reservoir-bed levels, rock topography and the
rock quality are the important input parameters
for choosing the alignment for the extension of
head race tunnel and for designing and deciding
the lake tap and its position. The ideal location
for penetration of the tunnel is where the
overburden is minimum and the rock is of good
quality. To obtain this information, seismic
reflection and refraction surveys were carried out
by CWPRS at Koyna hydroelectric project stage
- IV B by deploying sub-bottom seismic profiler
and signal enhancement seismograph
respectively.

Fourteen reflection traverses were taken in the
reservoir when the water level was high. Six
refraction traverses were conducted both on land
and in shallow water when the reservoir level was
low to evaluate bedrock levels and to infer the
rock quality.

In reflection survey, two subsurface reflectors,
one representing the reservoir bed and the other
the rock topography were identified. The inferred
bedrock topography in general, followed
reservoir-bed levels except at a few places where
local depressions in the bedrock were noticed.
The reservoir-bed level in the area surveyed by
reflection technique varied between RL 588.6m
and RL 645.2m. The bedrock level was found to
be between RL 575.2m and RL 638.0m. The
reservoir-bed contours showed a prominent
depression tending North-Northwest in the
middle. The bedrock contours in general,
followed the reservoir-bed contours.

In seismic refraction survey on land, in general,
three subsurface layers, representing loose
overburden, compact and saturated strata and

rock were identified. In underwater refraction
survey, only two layers i.e. saturated/compact
overburden and rock were identified. The results
of the refraction survey revealed that the rock
levels vary between RL 600.5m and RL 632m.
The depth of the rock inferred by refraction/
reflection survey was in good agreement with
that obtained in the three boreholes drilled. The
rock velocity varied between 4700 m/s and 6000
m/s which indicated good quality. The results of
the survey did not indicate any undesirable
subsurface feature like major shear or fault
zones which might have required treatment.
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GEOPHYSICAL INVESTIGATIONS FOR TAPOVAN VISHNUGAD HYDROELECTRIC
PROJECT, UTTARANCHAL

National Thermal Power Corporation is planning
to construct a 360 MW hydroelectric project
across river Dhauliganga. The barrage site is
situated near village Tapovan, 15 km from
Joshimath in Chamoli district. The project will
involve construction of a barrage, a
sedimentation tank, a head race tunnel 11.646
km long and 4.8 m diameter and an underground
power house.

For deciding the level and for designing the
foundations of various civil structures
economically and efficiently, information about
subsurface stratigraphy including rock
topography is an important input parameter. Also,
the potential effect of vibratory motion caused
by ‘Design-basis-earthquake’ has to be taken into
account. The transmission of vibratory motion
due to an earthquake is governed by in situ
compressional and shear velocities of the
subsurface strata. For deciding the levels and
for designing the earthing systems of electrical
installations, resistivities of the subsurface
materials are needed. With the above in view,
geophysical investigations using seismic
refraction, electrical resistivity and cross-hole
techniques were conducted to decipher
subsurface stratigraphy including rock
topography, to determine resistivity of the
subsurface strata and to evaluate compressional
and shear wave velocities up to 30 m depth.

The project area forming a part of Dhauliganga
and Alaknanda valley has exposed rock, which
is classified as Central Himalyan crystalline. The
rocks are mainly composed of medium to high
grade metamorphics. The formations at the
barrage site on right bank are augen gneisses
and river borne material consisting of rock
boulders and excavated debris.

The seismic refraction survey was conducted
along eighteen traverses on land and underwater

at the proposed barrage, head race tunnel, surge
shaft and power house sites. The depth to rock
in the area surveyed varied between 5m and
40m, it being shallow near the foothill close to
the barrage site where rock depth was evaluated
to be 5m. The velocity of rock varied between
4000 m/s and 6000 m/s for augen gneiss which
indicated good quality rock. However, at some
chainages, velocity of rock evaluated was less
than 4000 m/s which represented somewhat
inferior quality rock.

Electrical soundings were conducted at twenty
four locations using Schlumberger configuration.
The current electrode separation varied between
136m and 430m. Electrical profiling with 10m
electrode separation was carried out in a grid
using Wenner configuration at the switch yard
site. The electrode array for measuring apparent
resistivity was moved by 10m to different
locations. The apparent resistivity contour map
of the subsurface strata in the switch yard area
revealed that resistivity varied between 250 ohm-
m and 700 ohm-m, it was less towards northeast
as compared to that in the southwest direction.
This information would help in designing the
earthing system for electrical installations
economically.

The cross-hole seismic studies were carried out
at the proposed barrage and sedimentation tank
sites. For these studies, three NX size boreholes
spaced 5m apart in two mutually perpendicular
directions i.e. North and West were rotary drilled
upto 30 m depth. The P- wave velocities with
depth at barrage site ranged between 1200 m/s
and 4620 m/s while shear wave velocities varied
from 200 m/s to 2000 m/s . The lower values of
compressional and shear wave velocities
correspond to overburden while higher values
represent augen gneiss. The corresponding
dynamic Young's and shear moduli varied from
0.03 x 10°to 4.47 X 10°kg/cm? and between 0.01
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x 10° and 1.65 X 10° kg/cm? respectively. The
velocities in North and West directions at
sedimentation tank site at the same depth were
quite different. It was inferred that at
sedimentation tank site, the subsurface geology
in two directions was very different. This was
corroborated by the borehole logs where in
source hole augen gneiss rock was met at 10m
depth, in hole towards west at 12.5 m depth and
is not met even up to 30m depth in the North
borehole.

The rock depths and stratigraphy evaluated by
refraction survey would help in designing the
foundations of civil structures economically.
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GEOPHYSICAL INVESTIGATIONS FOR LOHARINAG PALA HYDROELECTRIC
PROJECT, UTTARANCHAL

National Thermal Power Corporation (NTPC) is
planning to construct a 520 MW run-off-the-river
hydroelectric project on river Bhagirathi in
Uttarkashi district of Uttaranchal. The project site
is situated near village Loharinag, on Uttarkashi-
Gangotri road, 200 km from Rishikesh and
involves construction of a 65.5m wide barrage,
a 13.6 km long tunnel, a sedimentation tank and
an underground power house.

For deciding the level and for designing the
foundations of various civil structures
economically and efficiently, information about
subsurface stratigraphy including rock
topography is an important input parameter.
Knowledge of in situ compressional (P) and shear
(S) wave velocity with depth is required both for
seismic hazard analysis and for siting of critical
civil structures. S-wave velocity governs the
transmission of seismic signal from the source
of earthquake to the site. With the above in view,
geophysical investigations using seismic
refraction and cross-hole techniques were
conducted to decipher subsurface stratigraphy
including rock topography and to evaluate
compressional and shear wave velocities up to
30 m depth.

The rock types exposed at the project site are
guartz feldspathetic gneisses, migmatic
gneisses, mica schist, metabasics, augen
gneisses and schistose quartzite. The river bed
portion is occupied by overburden consisting of
boulders of gneisses, granites, schist, quartzite
and sand.

Twenty-two seismic traverses were conducted
at the project site on land and underwater at the
proposed barrage, sedimentation tank and power
house sites. In general, the depth to rock in the
area surveyed varied between 6m and 42 m, it
being shallow near the foothill on the left bank.
The larger depths (42m) were evaluated along

underwater profile on the left bank. The velocity
of rock varied between 4500 m/s and 5000 m/s .
This order of velocity for rock indicates good
quality. This information will help in deciding the
level and designing the foundations of the civil
structures at the project site.

Cross-hole seismic studies were carried out at
the proposed barrage and sedimentation tank
sites. For this study, three boreholes at each
location in two mutually perpendicular directions
i.e. North and West at barrage site and South
and West at sedimentation tank site were drilled
up to 30m depth from the existing ground level.

At both the locations the compressional and
shear wave velocities with depth in both the
perpendicular directions at any one elevation
were of the same order. It was inferred from this
that inhomogeneities in the strata have no
preferential direction of orientation. Therefore,
the average of two velocities at each depth can
be adopted as the representative value for the
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ESTIMATION OF PROBABLE MAXIMUM FLOOD AND DIGITAL ELEVATION MODEL FOR
LOHARINAG PALA AND TAPOVAN VISHNUGAD HYDROELECTRIC PROJECTS, UTT ARANCHAL

National Thermal Power Corporation (NTPC) is
planning a 520 MW run-off-the- river
hydroelectric project on river Bhagirathi near
village Loharinag and 360 MW H.E. Project at
Tapovan-Vishnugad site across river
Dhauliganga, both in Uttaranchal state. The river
basins lie in the Himalayan region and their
catchments are mountainous, partly covered with
snow. The average slope of the Bhagirathi river
from origin to the project site is 36.6 m/km and
that of river Dhauliganga is 34.3 m/km.

Studies were undertaken by CWPRS to estimate
the Standard Project Flood (SPF) and Probable
Maximum Flood (PMF) for the two above
mentioned projects. It was also necessary to
develop a Digital Elevation Model (DEM) for the
river basins up to the project sites to delineate
the catchment; the drainage network and to
identify the snow fed, snow fed plus rain-fed and
solely rainfed areas of the catchments.
Hydrometeorological approach was adopted to
arrive at the desired hydrographs for SPF and
PMF for 1-Day and 2-Days storms for both the
projects. Hydrometeorological data available with
Central Water Commission (CWC), State
Government Authorities and IMD were collected.
The approach suggested in the Flood Estimation
Report of CWC was adopted to develop
Synthetic Unit Hydrograph (SUH) for both the
projects. Using the Synthetic rainfall for storm
durations of 1-Day and 2-Days as given by IITM,
Pune and the SUH developed by CWPRS, SPF
and PMF were estimated.

The SPF from 1-Day and 2-Days storms for
Loharinag-Pala Hydroelectric Power Project were
estimated as 6347 cumec and 5462 cumec
respectively. The PMF from 1-Day and 2-Days
storms were estimated as 10270 cumec and
8875 cumec respectively.

The SPF from 1-Day and 2-Days storms for
Tapovan Vishnugad Project were estimated as
5274 cumec and 6034 cumec respectively. The
PMF from 1-Day and 2-Days storms were
estimated as 8504 cumec and 9676 cumec
respectively.

Digital Elevation Models (DEM) of the catchment
areas for the projects were developed using
contours and spot levels available from Survey
of India toposheets. The satellite remote sensing
data provided synoptic views of the catchment
areas and also the details about the
physiographic features in the catchment areas.
The IRS - 1D LISS Il data for 2 seasons were
used to determine land use, land cover
characteristics of the catchments. The elevation
contours at an interval of 200m were digitized to
develop DEM.
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DESILTING BASIN OF SEWA HYDEL PROJECT, STAGE - II, J &K

Sewa river is a tributary of Ravi river which
provides tremendous hydropower potential and
it is proposed to harness this energy for power
generation in three stages. A 120 MW (40MW x
3) Sewa H. E. Project, stage Il is under
construction across Sewa river in Jammu and
Kashmir. A 53m high concrete gravity dam will
divert a discharge of 14.55 cumec and a high
sediment concentration of about 5000 ppm is
expected during high flood stage. Two units of
desilting chambers having size of 95m(L) x 8m
(W) x 10.7m (H) have been proposed for removal
of more than 90% of sediment coarser than 0.2
mm size. Studies were carried out for the design
of desilting chamber for the desired settlement
of the suspended sediment and its efficient
disposal.

After analyzing the data and study of drawings
25m long inlet transition having bed slope of 1V:
3.33H was modified to 17.71m long inlet
transition having steeper slope of 1V:2.30 H. A
1:16 G.S. scale polycarbonate sheet transparent
model was constructed comprising of inlet pipe,
inlet transition, one unit of desilting chamber,
outlet transition and part length of HRT. Flushing
tunnel having size of 0.6m (W) x 0.5m (H) at the
beginning varying to 0.6m (W) x 1.0m (H) at the
end of the chamber as modified by the CWPRS,
was also reproduced with suitable sizes and
spacing of openings in the slab joining desilting
chamber and flushing tunnel. Studies were
conducted with a discharge of 14.55 cumec
(12.125 cumec of HRT + 2.425 cumec of flushing
discharge) and injecting 1.32 specific gravity
crushed and sieved walnut shell powder
simulating sediment concentration of 5000 to
6500 ppm keeping upstream water level at
MDDL. Studies indicated that the inlet transition
and outlet transition were performing efficiently
in respect of flow diffusion and there was no
settlement of sediment on the bed slope.

Performance of the flushing tunnelin transporting
the settled material was satisfactory and the
openings connecting the chamber and the
flushing tunnel were not observed to get chocked.
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STRENGTHENING OF DRAFT TUBES OF THE POWER HOUSE UNITS BY EPOXY
GROUTING, NATHPA JHAKARI HYDROELECTRIC PROJECT , HIMACHAL PRADESH

The power house of Nathpa Jhakari Hydroelectric
Project in Himachal Pradesh has installed
capacity of 1500 MW (6x250 MW). The draft tube
tunnels were excavated in rock. These tunnels
were then lined with 50 mm thick ordinary steel
(Fe 360) and embedded in rich reinforced
concrete of M20 grade. The project authorities
during inspection after concreting observed some
gaps between steel liner and backfill concrete in
all the six units. These gaps were then grouted
by cement at a pressure of 1.5 kg/cm? as per
normal procedure. However, in spite of taking all
the care, it was found that gaps of less than 1
mm width still existed at the interface at some
locations. These gaps were found to spread over
an area of about 25 sgm. Studies were
undertaken to suggest suitable epoxy system for
grouting the gap between the steel liner of draft
tube and supporting concrete to achieve the
monolithic condition at the interface.

Studies were carried out in laboratory simulating
the site conditions on five different epoxy
systems. In order to evaluate the suitability of
above epoxy systems, following tests were
conducted:

Mix Viscosity of pot life : The two component
epoxy systems viz. Resin and hardener/
hardeners were mixed thoroughly in a
recommended proportion for about 2 minutes so
as to obtain a uniform colour of the mix. The mix
viscosity was determined by flow up viscometer
at the room temperature. Pot life i.e. the time
duration during which the mix remains groutable
was also determined by observing the condition
of the mix continuously.

Bond strength between steel and concrete with
epoxy coat at the interface under _tension mode
in wet condition : Two steel plates of 71 x 71 x 8
mm size were welded to form a ‘T’ assembly.
The web plate was provided with a hole of 10

mm diameter to facilitate application of tensile
loading. The concrete prism of size 71 x 71 X
125 mm size was selected and cleaned using
wire brush to remove all the loose material and
to expose the aggregates on the faces. The
epoxy system under study was applied over the
wet cleaned surfaces of the concrete prism and
pressed to the flange of T-assembly. The bonded
specimen was then allowed to cure at room
temperature for a period of 7 days. After
completion of the curing period, these specimens
were tested in Universal Testing Machine to
evaluate bond strength.

Considering a very small gap between steel liner
and supporting concrete and also stipulated
permissible pressure of 1.5 kg/cm? for grout, a
low viscous system having viscosity of 360 cps,
pot life of 30 minutes and bond strength of more
than 20 kg/cm? under wet conditions was
recommended for use. Accordingly, the project
authorities used the recommended system for
the strengthening to achieve the required results.
Technical guidance and supervision during epoxy
grouting were also provided by CWPRS.
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PERFOMANCE EVALUATION OF FRANCIS TURBINE UNITS AT
SALAL HYDROELECTRIC PROJECT, J&K

Salal Hydroelectric Project situated in Jammu
and Kashmir State, is a run-off -the river project
on Chenab river, which has six vertical Francis
turbines operating under a rated head of 94.5m.
These machines are designed to operate
individually to generate a full load power of 115
MW at a rated discharge of 138 cumec. The
power station comprises two stages each having
3 turbine units. It was observed by National
Hydroelectric Power Corpn. (NHPC) that when
all three machines of any particular stage are
operated simultaneously, some machines were
unable to generate the rated power. It was
necessary to investigate the reasons for
reduction in power output and to decide further
course of action for optimum utilization of
available water for power generation.

CWPRS officials undertook required field studies
on these machines during June 2003 and
September 2003 when the reservoir level was
487.7m RWL. During these exhaustive tests,
measurements of head and discharge of each
of these turbines were made with the turbine units
in solo operation, two units and all three units
operating at a time. The main conclusions were
as follows :

P In solo operation, all units except 3 & 5
performed well.

When all machines of same stage were in
operation, the rated head was not available
for any of the machines.

Turbine units 3 & 5 needed thorough
investigation and corresponding remedial
measures since there was no consistency
in their operation with solo, two in tandem
and three working at a time.

Performance of Units 4 & 6 was
comparatively better than other units. This

aspect needed due consideration on such
occasions when single units were to be
operated.

Severe vortex formation was observed at
power intake and vibration in penstocks were
also observed.

The findings of these studies would enable NHPC
to decide further course of action for ensuring
effective utilization of available water resource.
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ROLLER COMPACTED CONCRETE MIX USING PORTLAND SLAG CEMENT,
GHATGHAR PUMPED STORAGE SCHEME, MAHARASHTRA

Ghatghar Pumped Storage Scheme (GPSS)
involves construction of two Roller Compacted
Concrete (RCC) dams. The upper dam is 14.5m
height and 478m in length and is proposed to be
constructed across river Pravara near village
Ghatghar. The lower dam is 84m in height and
415m in length and is proposed to be constructed
across a small stream Shahi Nalla near village
Chonde (Budruk). It was the first time in India
that the roller compacted concrete would be used
for construction of both these dams. The
quantities of RCC involved in upper dam and
lower dam were 44,560 cum and 5,85,700 cum
respectively. The scheme on completion would
generate 250 MW power.

RCC facilitates speedy construction besides
economy. The cement content in RCC mix is
usually low in comparison to conventional mass
concrete to limit heat generation due to hydration
of cement. Significant quantity of fly ash as a
part replacement of cement is also used in RCC
mixes to control temperature rise in concrete.
Low cement content and high content of fly ash
in a concrete mix, however reduces compressive
strength and strain capacity i.e. the capacity of
the concrete to sustain strain. Further relatively
low lift height lead to quick absorption of heat
from surroundings and short lift intervals prohibit
heat dissipation. Detailed evaluation of strength
and thermal properties of the RCC mix is
therefore necessary before adopting it in
construction. These properties are then used in
computing the suitable placement temperature
of RCC mix so as to avoid cracking. A number of
concrete mixes with different proportions of
cement & fly ash were studied and their
properties (both strength and thermal) were
evaluated. A mix having proportion, cement fly
ash: sand: coarse aggregate = 0.4: 0.6: 3.24:
6.70 was then finalized by the project authorities
for use in construction of RCC dams. Because
of the typical characteristics of the Portland Slag

Cement (PSC), viz relatively low heat generation
and high compressive strength, following studies
were conducted at CWPRS on the final RCC mix
by using PSC of M/s Indorama Cement
Company in place of L&T-43 grade cement :

P Compressive strength at 7, 28 and 90 days
on cylindrical specimen

b Adiabatic temperature rise

P Tensile strain capacity

The studies were undertaken to evaluate the
strength and thermal properties of the RCC mix
using PSC. The laboratory studies indicated the
average compressive strength values for RCC
mix with PSC at 7,28 and 90 days curing to be
36.0, 70.5 and 82.3 kg/cm? respectively as
against the reported values of 41.5, 82.5 and
148.0 kg/cm? for RCC mix using L&T - 43 grade
cement. Similarly the value of average ultimate
temperature rise and tensile strain capacity for
the RCC mix with PSC were found to be 5.9° C
and 28 microstrains as against 16.7° C and 97
microstrains for the RCC mix with L& T - 43 grade
cement.

Though ultimate temperature rise was low,
because of low tensile strain capacity and brittle
failure of the beam specimen, PSC was not used
for construction of the RCC dams.
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DATA LOGGER FOR ADIABATIC
CALORIMETER TEMPERATURE
MEASUREMENT FOR GHATGAR, KOYNA

The ‘Adiabatic Calorimeter’ is used to test the
temperature characteristics of concrete sample.
The surrounding temperature of the concrete
sample is maintained close to the specimen
temperature. A Pentium personal computer
based Data Logger for Adiabatic Calorimeter has
been developed in house. The test equipment
comprised Adiabatic Calorimeter, Temperature
Transducer, Controller and Pentium PC based
Data Logger System. The specimen was placed
inside the oven of Adiabatic Calorimeter. The
Data Logger system acquired specimen
temperature using Platinum Resistance
Temperature Device (PRTD) transducers at
desired time interval and displays it on screen.
The accuracy of the measurement was 0.1°C.
The temperature data was stored in hard disk at
regular time intervals. The output data file could
be analyzed/displayed further to produce
temperature characteristics in tabular/graphical
form. The data acquisition was carried out
continuously for 10-12 days for each set of
concrete sample. The data logger was
extensively used for monitoring temperature of
various concrete specimen with fly ash for
studying heat of hydration to decide suitable
placement temperature.

SEISMIC REFRACTION SURVEY AT ROLEP
PROJECT, SIKKIM

The Rolep Hydroelectric Project authorities
envisage the construction of a dam across the
river Rongpo in the hilly terrain of East Sikkim
for generating power. The site is situated North
of Rolep village in the downstream of the
confluence of Rongpo and Nathung Chu rivers.
From the proposed intake, the water will be
diverted through a 4 km long Head Race Tunnel
(HRT) to a 450m long penstock with a surge-
shaft in between and ultimately to a surface
power house to be located on the left bank of

Rongpo river, west of Lam ten village for
generation of 30 MW of power. The seismic
refraction studies were undertaken to assess the
nature of the strata available and to delineate
the bedrock profile and to detect weak zones.

The studies were carried out at four different sites
viz. i) Power House ii) De-sander area iii) Surge
Shaft and iv) Dam Axis area. The survey was
carried out using a twelve-channel seismic
enhancement seismograph. The survey involved
the recording of primary waves traveling through
the various subsurface layers and those refracted
at discontinuities.

The results of the seismic survey revealed that
the quality and depth of the rock varied with
elevation of the site. In the Powerhouse area,
the high velocities (3500 to 3600 m/s) were
indicative of good quality rock. The surge shaft
area, which was at the highest elevation of all
sites, had a thick overburden having a lower
velocity value than other areas. The De-sander
area, on an average had relatively large
overburden and quality of rock was of lower
grade than the dam site. At the dam site, bedrock
was obtained at a shallow depth and was of good
quality.
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ESTIMATION OF SITE-SPECIFIC DESIGN SEISMIC PARAMETERS FOR HYDROELECTRIC
PROJECTS PULICHINTLA, ANDHRA PRADESH AND MADEI, GOA

It is proposed to construct a 42.24 m high
concrete gravity dam across river Krishna near
Pulichintala in between Kolleru and
Mukteshwarapuram town in Guntur district of
Andhra Pradesh. The purpose of the dam is to
create a balancing reservoir of capacity 4.5x10°
cubic metresand to generate 60 MW of electricity.
In the Madei River Basin in northeast Goa, seven
small dams with height between 10 m and 20m
and powerhouses with capacity varying from 5
MW to 15 MW are proposed to be constructed
to harness the hydropower potential of the basin.

CWPRS conducted studies for evaluating site
specific design seismic parameters for
earthquake resistant design of the various
structures of the Pulichintala and Madei
Hydroelectric (H.E.) Projects. The design
parameters were obtained in the form of
acceleration time history and the response
spectra for several different damping values by
carrying out a detailed analysis of all the available
data on geology, tectonic features, seismicity of
the region, and the strong-motion database
available in the peninsular India from the Koyna
dam area. The life of each project was assumed
as 100 years. Both, the deterministic approach
based on a Maximum Credible Earthquake
(MCE) and the Probabilistic Seismic Hazard
Analysis (PSHA) approach, based on the total
expected seismicity within 300 km of the project
sites, had been used to evaluate the design
ground motion.

From detailed statistical analysis of a
comprehensive database on past seismicity, the
magnitude of MCE was found to be 6.0 for both
the projects. Based on the seismotectonic
evaluation of the region, the MCE was assumed
to occur at an epicentral distance of 5 km for
Madei H.E. Project, Goa and 25 km for
Pulichintala H.E. Project with focal depth of 15
km. The local geological and the site soil

conditions were both found to be of hard rock
type. These specifications were used to evaluate
the 5% damped response spectra of horizontal
and vertical components with a confidence level
of 0.84 to get the deterministic estimate of the
MCE level of design ground motion. For this
purpose, a frequency-dependent attenuation
relation suitable for the peninsular India had been
identified by analyzing a large number of
published relations with respect to the strong-
motion data from the Koyna area. The same
attenuation relation had been used along with
the total seismicity to get the corresponding
probabilistic estimate of the MCE level of design
ground motion.

In view of the safety of these projects, the more
conservative deterministic spectra only were
recommended to be used, because the
probabilistic spectra were found to be
comparatively smaller. The 5% damped response
spectra thus obtained were used to generate
compatible accelerograms separately for the
horizontal and the vertical components of motion.
The smoothed acceleration response spectra
were then computed from these accelerograms
for damping ratios of 1, 2, 3, 5, 7, 10, 15 and
20% of critical. The use of MCE level of
accelerograms and response spectra was
recommended to test the safety of various
structures under extreme but rare load condition.
The ground motion for the purpose of the actual
design was recommended to be taken as one-
half of the MCE level of motion. Recommen-
dation was also made to obtain the site-specific
design seismic coefficients needed to perform
the simplified stability analysis as per the
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DRAWL OF WATER THROUGH INTAKE ON
FEEDER CANAL FOR FARAKKA SUPER
THERMAL POWER STATION

The National Thermal Power Corporation (NTPC)
has set up a 2000 MW Farakka Super Thermal
Power Station (STPS) on downstream of Farakka
Barrage. The plant water requirement is 85
cumec (3000 cusecs) which is drawn through the
Feeder Canal. For this purpose, an intake
structure is constructed at 3.965 km (RD 13) from
the head regulator. The drawn water after utilizing
in the plant is returned to the canal somewhere
on the downstream of intake point. Subsequent
to Indo-Bangladesh treaty for sharing of Ganga
river waters in December difficulties are faced
by NTPC during lean period when water storage
is acute.

Studies were carried out to establish lowest bed
level and minimum water level required for drawl
of 85 cumecs from the Feeder Canal under
present condition.

Analysis of low flow data from 1997 to 2002
indicated:

8§ Minimum water levelin the Feeder Canal near
the intake was RL 18.21m corresponding to
discharge of 452 cumec observed in the year
1997

8§ Maximum water level in the Feeder Canal was
near the intake RL 20.92 m for a discharge of
1174 cumec

8§ Except 1997, the minimum discharge in
Feeder Canal varied between 800 and 900
cumec with corresponding water levels varied
between RL 19.60 to 19.87m. This was
sufficient to lift about 85 cumec of water
through Feeder Canal.

SETTING UP OF 125 MW HYDROELECTRIC
POWER PLANT IN FARAKKA BARRAGE

Farakka Barrage Authorities initiated a proposal
of setting up of 125 MW hydroelectric plant in
Farakka Barrage to offset the annual expenditure
on energy consumption. The proposal consisted
of installation of five units of 25 MW each in the
five bays at downstream of barrage on the left
bank. Head difference of 6.4m available between
upstream pond level and downstream water level
during the non-monsoon period was to be utilized
for power generation. The Ministry of Water
Resources entrusted the execution of this work
to M/s National Hydroelectric Power Corporation
(NHPC). Stdies were carried out at CWPRS on
the existing 1/80 scale Geometrically Similar
model of Farakka Barrage for :

Velocity pattern, depth and discharge
distribution across the barrage for different
pond level conditions

Gate operation and flow pattern correspond-
ing to various discharges during low flow
conditions

Divide wall performance, length and
orientation

The extent of siltation upstream and
downstream of the barrage on the left bank
based on the pattern of velocity and flow
conditions in that area

Experiments were carried out for the discharges
5663 cumec, 4247 cumec, 2832 cumec and 2265
cumec including the Feeder canal requirement
of 1135 cumec.

A divide wall of length 45m was recommended
as it was possible to meet the requirement of
passing the design discharge for power bays and
head simultaneously and at the same time
minimizing parallel flow and uneven discharge
distribution.
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CROSS-HOLE SEISMIC STUDIES AT KORBA THERMAL POWER STATION, CHATTISGARH
AND TARAPUR ATOMIC POWER STATION (UNITS 1 & 2), MAHARASHTRA

The potential effect of vibratory motion caused
by design-basis-earthquake has to be taken into
account while designing the foundations of
various civil structures of thermal, nuclear and
hydroelectric plants. The transmission of
vibratory motion due to an earthquake is
governed by compressional (P-) and shear (S-)
wave velocities of the subsurface strata. These
velocity values help in studying the host rock-
structure interaction, seismic hazard analysis and
siting of critical civil structures. Signal
enhancement seismograph, cross-hole seismic
system consisting of borehole hammer and
borehole geophones are commonly used for the
purpose.

During the year, field studies were carried out
using cross-hole techniques for the Korba
Thermal Power Station and Tarapur Atomic
Power Station. Details of the site, project and
findings are indicated below.

Korba Thermal Power Plant : It was proposed to
construct 4 X 135 MW thermal power plant at
Korba, Chattisgarh. The site was located very
close to the Bharat Aluminum Company (BALCO)
factory. The proposed site was located within the
Son-Mahanadi-Gondwana basin, elongated in
east-west direction. Bedrock in the area was fine
grained sandstone and siltstone belonging to
Barakar formation.

The cross-hole seismic studies at Korba were
carried out at three locations where three
boreholes in two mutually perpendicular
directions were drilled at each site, spaced 5 m
apart, up to 16 m depth to evaluate P- and S-
wave velocities. Results of the cross-hole survey
revealed that the P- wave velocities at three
locations with depth varied between 650 m/sec
and 2400 m/s. The wave velocity less than 1000
m/s represents dry overburden while velocities
between 1600 m/s and 1800 m/s correspond to

saturated overburden. The velocity of sandstone
rock was evaluated to be 2000 m/s and above.
The shear wave velocities of the subsurface
strata varied from 300 m/s to 850 m/s. No
appreciable change in velocity with direction was
observed at any site.

Tarapur Atomic Power Station : It was proposed
to construct a Diesel Generator (DG) building
just behind the existing units 1 & 2 at Tarapur
atomic power station. The proposed site was
situated in the basaltic region of the Deccan
traps. The common rock types encountered at
the site were amygdaloidal basalt, Volcanic
breccia/brecciated basalt.

The cross-hole seismic studies were carried out
at one location where three boreholes in two
mutually perpendicular directions spaced 7 m
apart, were rotary drilled up to 19 m depth to
evaluate P- and S- wave velocities. Results of
the cross-hole survey revealed that the P- wave
velocities with depth varied between 670 m/s and
5720 m/s in the west direction while the same in
the south direction ranged between 690 m/sec
and 5660 m/s The shear wave velocity in the
west direction was evaluated to be between 300
m/s and 2990 m/s and the same in south
direction lied between 320 m/s and 2930 m/s .
The lower values of compressional and shear
wave velocities corresponds to overburden while
higher values represent basalt rock. No weak
zones up to 19m depth having appreciable
thickness were delineated. It was inferred from
this that the inhomogenieties at this site had no
preferential direction of orientation.
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RAW WATER INTAKE OF CHANDRAPURA THERMAL POWER STATION,
DAMODAR VALLEY CORPORATION, JHARKHAND

The Chandrapura Thermal Power station (CTPS)
of Damodar Valley Corporation (DVC) is located
on left bank of Damodar river in Bokaro District
of Jharkhand State. The present installed
capacity of the power plant is 750 MW with raw
water requirement of about 1.19 cumec. It was
proposed to enhance the installed capacity by
addition of two units of 250 MW. The total raw
water requirement for the ultimate capacity of
1250 MW would be 1.98 cumec. The power
station draws its present requirement of raw
water from an intake on left bank of Damodar
river. This intake was facing problem of
inadequate supply of raw water especially during
period of low flows. Studies to suggest
appropriate measures to facilitate drawl of
discharge of about 2.0 cumec were therefore
carried out.

CWPRS team inspected the CTPS intake and
Damodar river reach near intake and on
upstream. From the site inspection, it was
concluded that the intake was starving for raw
water supply due to various reasons such as
intake not located at nodal point, design for water
level 2m higher than water level in Damodar river
during summer, high sill level of old and new
intakes.

The daily water level and discharge data of
Damodar river, topographical data (topo sheets
and satellite imageries for years 2002, 1995 and
1986) and river bed material data were analysed.
This analysis concluded that the minimum flow
in Damodar river at intake site was 0.82 cumec
which was less than even present requirement
of 1.19 cumec. During 1994 to 1997, the river
discharge was less than 2.0 cumec for about 159
days. For the rest of the years, the minimum flows
during November to May varied from 7.5 cumec
to 8.3 cumec, thus sufficiently above the
requirement of 2.0 cumec. The daily water flow
data was also analysed for 10 daily average
discharges.

The study of satellite imageries indicated
existence of two nodal points, one at 2.5 kms
upstream on right bank and another at about 1.7
km upstream of intake on left bank. Proposals
such as augmentation of existing Intakes,
construction of a new intake at nodal point on
the left bank, construction of low crest un-gated
weir on downstream of intake, infiltration well and
pipeline from Tenughat dam were studied for raw
water supply to CTPS. Based on the analysis
and conclusions of desk studies, following
recommendations were made:

P DVC may take up economic analysis for two
possible solutions namely relocation of the
intake at nodal point on left bank at 1.7 km
upstream of existing intake and construction
of a weir on downstream of intake

The relocated intake may be designed with
multiple openings at different elevations so
as to facilitate drawl of silt - free water
selectively during summer and monsoon
period

The sill level of the lowest opening may be
kept at RL 160.5m (about 0.5m above the
river bed level)

If weir proposal was to be adopted, then a
weir with crest level at RL 163.5 to 164.0 m
for un-gated portion and 160.0m for gated
portion may be provided. Guide bunds, divide
walls and suitable energy dissipation
arrangements may be provided

Model studies may be carried out before
finalization of layout of new intake or weir.
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BASELINE SURVEY AND ANALYSIS AT DAHANU THERMAL POWER STATION
FOR PROPOSED FGD PLANT, MAHARASHTRA

Dahanu Thermal Power Station was established
at Dahanu located at about 110 km north of
Mumbai, by M/s Bombay Suburban Electric
Supply Company Ltd. (BSES), Mumbai in 1995.
The cooling water required for the power project
is drawn from Savta creek through a shore based
pump-house. The warm water from the
condenser is being discharged into Danda creek
through a pre-cooling channel. Both Savta and
Danda creeks discharge water to Dahanu creek,
which is ultimately connected to the Sea. Under
the action of tides, seawater enters into Dahanu
creek and flows in the Savta and Danda creek.

M/s BSES proposes to install a Flue Gas
Desulpharisation (FGD) Plant for the Dahanu
Thermal Power Station. This facility is to be
designed to remove 90% to 95% of the SO, from
the fuel gases from the Power station to meet
the new environmental guidelines (EPA) for which
4-8 cumec water would be required. The
collection of the site specific data was considered
essential for design of the FGD plant scheme, to
decide the locations of intake and outfall of the
scheme and for deciding the effect on the
operation of the power project.

The base line survey was undertaken by BSES
under the overall supervision of CWPRS. The
analysis of the site specific data was carried out
at CWPRS. The data collection comprised
conducting hydrographic survey of the creek
system, intake channel, pre-cooling channel,
thermal mapping in the pre-cooling channel as
well as in the creek system; water level
observations in the pre-cooling channel as well
as near the intake; water samples at the seal
well, weir and the intake; bed samples, float
observations in the pre-cooling channel to
determine the retention period of warm water in
the pre-cooling channel etc. The time, interval
and duration of the observations were indicated
by CWPRS appropriately. The water samples

were analysed for 13 water quality parameters
at CWPRS. These data would also provide
representative values required for the calibration
of the model and further studies. The separate
intake for the FGD plant, was not recommended
as suitable space near the existing intake was
not available and this would attract additional
water cess also. Instead, it was recommended
that it would be advantageous to utilize the
condenser discharge water from the pre-cooling
channel of the Dahanu Thermal Power Station
for the proposed FGD plant and this way, no
additional water cess would be required to be
paid.
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EVALUATION OF RIS POTENTIAL OF RESERVOIRS AROUND
KAIGA ATOMIC POWER PLANT SITE, KARNA TAKA

The Kaiga Atomic Power Plant site is situated
near the southern bank of river Kalinadi in
Karnataka state. Two units of Kaiga-3&4 of 220
Mwe each are under construction near the
existing units 1&2. There are four reservoirs viz.,
Supa, Kadra, Kodasalli and Bomanhalli, in the
vicinity of the Kaiga site. For earthquake resistant
design of the Kaiga project, Reservoir Induced
Seismicity (RIS) of magnitude of 5.7 at a distance
of 12 km with a focal depth of 15 km was
considered along with the maximum natural
earthquake of magnitude 7.2 at an epicentral
distance of 70 km and focal depth of 25 km. The
expected Peak Ground Acceleration (PGA) due
to the RIS magnitude was found to be 0.154g
whereas that magnitude due to the maximum
natural earthquake was 0.12g. However, Kaiga
Units 1&2 were designed for a much higher PGA
of 0.2g. CWPRS conducted studies to work out
a more realistic RIS potential of the reservoirs
around Kaiga site and the corresponding PGA
value, as the estimation of the RIS potential was
not based on any rigorous analysis. Accordingly,
RIS potential of the Kaiga region was evaluated
using a statistical method based on the database
of big reservoirs the world over. For this purpose,
the characteristics of the four reservoirs in the

vicinity of the Kaiga site like depth and capacity
of the reservoir, state of stress field, activity of
faults and dominant rock characteristics in the
reservoir area that are important for inducing
earthquakes, were considered.

From the study, it was found that the occurrence
probability of induced earthquake was significant
only for the Supa reservoir, and the other three
reservoirs were of not much consequence to
generate RIS in the Kaiga project area. The
mean expected magnitude of reservoir induced
earthquake for Supa reservoir was estimated as
5.33 for OBE level and 6.03 for SSE level of
ground motion, both occurring at a distance of
32 km with a focal depth of 10 km. The
magnitude of 6.03 was expected to produce a
PGA of 0.108 g only, against a value of 0.154g
considered in the previous studies. Areasonable
value of 6.8, as against a magnitude of 7.2 for
the maximum magnitude was recommended and
the associated PGA was found to be 0.084g. It
was thus concluded that the PGA of 0.108g due
to RIS potential evaluated in the study could be
considered as the governing PGA for the Kaiga
project.
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GEOPHYSICAL STUDIES FOR KAKRAP AR ATOMIC POWER PROJECT,
GUJARAT

Nuclear Power Corporation of India Ltd. (NPCIL)
has proposed construction of Kakrapar Atomic
Power Project (KAPP), Units 3 & 4 to generate
700 MWe each. The KAPP is located about 70
km west of Surat in Gujarat State. The area is
underlain by Deccan traps of Cretaceous age,
which comprise mostly Amygdaloidal basalts
overlain by about 7-8 m thick silty soil, brown in
colour. Electrical resistivity Logging, Acoustic
logging and Electrical resistivity studies were
conducted by CWPRS. The Electrical resistivity
Logging and Acoustic logging studies are aimed
at assessing the soundness of rock. Electrical
resistivity survey helps to decipher subsurface
stratigraphy as well as rock topography and to
measure the resistivity of the subsurface
material.

Electrical resistivity logging was carried out in
the four Nx size boreholes namely NBH-27, NBH-
10, NBH-44 and NBH-42 at the proposed sites
of reactor building and turbo generator building
sites drilled to a depth ranging 42 m to 95 m for
a total depth of 225 m. In electrical resistivity
logging a constant electric current was passed
between two current electrodes; one fixed to the
sonde and the other placed on the ground far
from the borehole. The resultant potential
difference was measured between the two
potential electrodes; one fixed on the sonde and
the other located on the ground. Use of electrical
resistivity devices was made in various electrode
configurations down the borehole. These include
single point, 16” Short Normal, 64” Long Normal
and 18’ Lateral. The results of the electrical
resistivity studies showed that in general
electrical resistivity of rock varied from 70 Ohm-
m to 3080 Ohm-m.

Acoustic logging was carried out below the
overburden, to a depth of 88 m in the two NX
size boreholes i.e. NBH-27 & NBH-10 at the
proposed locations of reactor building, namely
RB-3 and RB-4 for a total 150 meter running

depth. The acoustic or sonic logging was used
to determine the compressional and shear wave
velocities of the formation adjacent to the
borehole. The slowness, which was the reciprocal
of the velocity, was actually reported by the
sonde, from which the velocity of propagation of
the compressional waves of the formation could
be calculated. The knowledge of compressional
and shear wave velocity together with density of
formation enabled the determination of dynamic
elastic properties of formation. These studies
revealed that in general the rock was sound and
massive with intermittent slightly weathered
zones.

Electrical resistivity survey using both sounding
and profiling techniques was carried out by using
earth resistivity meter at the extension site of units
3 & 4 to decipher subsurface stratigraphy as well
as rock topography and to measure the resistivity
of the subsurface material.

Electrical soundings were conducted at forty nine
locations. The maximum current electrode
separation used was 430 m. These soundings
were conducted in a grid fashion along nine lines.
Electrical Profiling with electrode separations of
15 m and 30 m was carried out using Wenner
configuration. Electrical sounding data were
interpreted using ‘INVER’ software package. It
was inferred from the sounding data that
subsurface stratigraphy comprises three layers.
The top surface layer was found to have true
resistivity between 19 ohm-m and 500 ohm-m
indicating the top layer to be inhomogeneous.
The second layer has true resistivity varying from
4 ohm-m to 13 ohm-m. The bottom most layer
having resistivity between 100 ohm-m and 800
ohm-m was interpreted to be basalt rock. The
depth to this layer from ground surface varied
between 4.5 m and 14.2m. The depths to rock
inferred in resistivity survey matched remarkably
well with those inferred in few boreholes, drilled
at the site to study subsurface stratigraphy.
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Resistivity contour maps for electrode
separations of 15 m and 30m depicting lateral
variations of apparent resistivity were drawn. The
apparent resistivity for 15 m electrode separation
varied between 11 ohm-m and 28 ohm-m while
the same for 30 m electrode separation ranged
from 21 ohm-m to 49 ohm-m with higher values
towards Northwest area. The subsurface
stratigraphy and resistivity information would help
in deciding the level and in designing the
foundation and earthing system for various civil
structures and electrical installations.

TESTING OF GEOMEMBRANE FOR INTAKE
AND DISCHARGE STRUCTURES OF
TARAPUR ATOMIC POWER PLANT 3 AND 4,
MAHARASHTRA

Nuclear Power Corporation of India Ltd. (NPCIL),
has proposed to use geomembrane in the bund,
separating two water bodies viz. cold water that
is drawn from intake structure and hot water that
is let out from discharge structure of Tarapur
Atomic Power Plant (TAPP) units 3 & 4. The
prime functional requirement of the
geomembrane in the training bund is to minimize
mixing of hot water with cold water. The
geomembrane is required to have adequate
strength against puncture since it is to be placed
inside the rock bund. The proposed sample
(sample no. 030601) was tested at CWPRS for
determination of the following properties:

Physical tests:
Nominal Thickness - ASTM D 5199-99
Weight (gm/sq.m)

Density (gm/cc) - ASTM D792-66

Mechanical / strength tests:
o Tensile Strength test - ASTM D 638-80
o Tensile strength (warp & weft)
o Elongation at break

o Modulus of elasticity

Tongue tear resistance -ASTM D 1938-67 (7.5
cm X 2.5 cm with 5 cm cut)

Tongue tear resistance
(15 cm X 7.5 cm with 7.5 cm cut)

Puncture resistance test
Falling cone method - BIS 13162

The sample met the requirement of an
impervious barrier for intended use in Training
bund at TAPP - 3 & 4.




CWPRS

Annual Report 2003-2004

ENGINEERING PROPERTIES OF ROCK SAMPLES FROM TILARI HEAD WORKS
DIVISION NO.1, KONALKA TTA, MAHARASHTRA AND
KAKRAP AR ATOMIC POWER PROJECT, GUJARAT

Tilari Interstate Irrigation Project envisaged
construction of an Earthen Dam of 943m length
across Tilari river in Sindhudurg district of
Maharashtra, a Masonry Dam of 278.50m length
with gated spillway near village Konal, a Pick-up
Weir of 274m length on Kharari Nalla near village
Terwandemedha with a small Power house of
capacity 200KW, an Irrigation cum Power Outlet
Tunnel, a Power House of capacity 10 MW, a
Left Bank Canal of 71 km and a Right Bank Canal
of 60 km in length to carry discharges of 32.56
cumec and 14.5 cumec respectively.

Excavation for some of the major components
of the project namely an Irrigation Cum Power
Outlet tunnel of 1150m length, Tail Race Channel
of 1500m length, Power House, Approach
Channel, Diversion Canal, Main Dam COT etc.
is under way. During the excavation, rock masses
of Amphibolite, and Hornblende Gneiss of
metamorphic origin and Gabbro and intrusive
Dolerites of igneous origin of varying degree of
weathering were encountered. Rock samples
from various locations were tested at CWPRS
to determine engineering properties such as
Specific Gravity, Percentage Water Absorption,
Poission’s Ratio, Crushing Strength and
Hardness.

Rock core samples of NX size (54 mm diameter)
were first prepared from the rock blocks using
electrical rock core drilling machine and after
proper surfacing and finishing, the samples were
tested in the laboratory as per BIS code using
equipments like compression testing machines
of 10T and 200T capacities, axial and
circumferential extensometer, external proving
ring, precision balance etc. Based on test results,

the rock types were found to be of good quality
with high compressive strength. The findings
were reported to the Project Authority which
helped them to incorporate these values as input
design parameters for designing of ongoing
structures or use as aggregates for construction.

Nuclear Power Corporation India Ltd., (NPCIL),
is setting up Atomic Power Project, units 3 and
4, of 700 MW capacity each at Kakrapar,
Gujarat. During the foundation investigations,
NPCIL collected rock core samples from the
boreholes drilled in and around the Reactor and
other important buildings. CWPRS conducted
laboratory tests on rock core samples to
determine the dynamic properties.

The dynamic properties such as elastic and shear
modulii, damping ratio and Poisson’s ratio were
determined in the laboratory using the resonant
frequency test method. The test was conducted
as per the ASTM C-215-60 (1976). Knowing the
resonant frequency value, the weight and the
dimensions of the rock core, dynamic Elastic
modulus (E dyn) and dynamic Shear modulus (G dyn)
were determined. The damping ratio of the rock
core specimen was determined using the half-
power point method. Poisson’s ratio values were
determined from the values of elastic and shear
modulii.

The rock cores were classified as Amygdaloidal
Basalt, Porphyritic Basalt and Massive Basalt.
The dynamic properties of the foundation rock
core were useful to NPCIL as input parameters
for the dynamic response analysis of the
foundation and structure.
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CONTROLLED BLAST STUDIES FOR LOWER W ARDHA CANAL, NEW KHOPOLI POWER
STATION AND KOYNA DAM, MAHARASHTRA; RAJASTHAN ATOMIC POWER PROJECT,
UNITS 5 & 6, RAJASTHAN

Controlled blast studies are carried out at various
project sites with prime intention of utilizing the
maximum explosive energy for breaking the rock
mass and minimizing its wastage in the form of
various secondary effects like ground vibration,
air blast, fly rock and over-breakage. The control
blast studies involve the estimation of permissible
vibration levels in terms of peak particle velocity
(PPV), to avoid damage to various nearby
structures. The site-specific attenuation relation
is developed for each site by conducting test
blasts at the actual site of excavation or at a
nearby site having similar geological set up.
Using the safe PPV in site-specific attenuation
relation, the maximum safe charge weight per
delay for different distances are evaluated. The
safe charge weight per delay thus estimated is
used to design a safe blasting pattern and used
for actual rock excavation. During actual
excavation of rock, several blasts are monitored
on nearby structures to ensure that the observed
vibration levels are less than the adopted safe
PPV. In addition to this, the data obtained from
monitoring of blasts also help to suggest the
necessary maodifications in blasting pattern to
improve the overall efficacy of the blasting
operation.

CWPRS conducted controlled blast studies for
excavation of rock for Lower Wardha Canal near
Pulgaon, Maharashtra; Rajasthan Atomic Project
Units 5 & 6, Rajasthan; New Khopoli Power
Station, Maharashtra and Koyna dam,
Maharashtra.

CWPRS undertook studies for monitoring of
blasting as well as for recommending the
procedure for controlled blasting to ensure the
safety of various nearby structures against blast
vibrations during excavation of rock for Lower
Wardha Canal. This canal is a part of lower
Wardha Project across river Wardha in

Maharashtra. For ensuring the safety of different
types of residential structures, a PPV of 5 mm/s
had been adopted for excavation of rock for this
Project. Experimental blasts were carried out at
the site by using both jackhammer and wagon
drill holes. The ground vibrations from blasts with
wagon drill holes were found to decay at a slower
rate compared to those from jackhammer holes.
Based on field data, safe blasting patterns and
blasting methods to be used for actual
excavation have been recommended.

The Nuclear Power Corporation of India Ltd.
(NPCIL), Mumbai has proposed to construct two
more nuclear power units, each of 220 MW
capacity, near the two existing units 3 & 4 of
Rajasthan Atomic Power Project (RAPP),
Rajasthan. CWPRS conducted studies to ensure
the safety of various structures of RAPP units 3
& 4 as well as the green concrete of units 5 & 6
against the blast vibrations. For excavation of
rock for RAPP units 5&6, peak particle velocities
of 3 mm/s and 10 mm/s had been adopted as
the safe vibration levels for structures with
electrical and electronic installations and for other
structures, respectively. To start with the
excavation work, the safe charges and blasting
patterns were worked out using the attenuation
relation developed for RAPP units 3&4. Each
of the blasts made using these safe charges,
was monitored at different location. Using these
vibration data, a site-specific attenuation
equation had been developed. By using the safe
vibration levels in the site-specific attenuation
relation, safe charge weights had been estimated
for excavation of rock at different locations. With
aview to arrest the over-breakage, a pre-splitting
blasting pattern was also suggested. To ensure
the safety of various structures against blast
vibrations and to adhere to the recommended
safe levels all the blasts were monitored by using
three component engineering seismograph.
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Monitoring of blast vibrations was carried out
during excavation of rock for a proposed
3266.5m long water conductor system for (3 x24
MW) Khopoli Power Station, Tata Power
Company Ltd. Mumbai. The proposed water
conductor system is aligned close to the existing
penstock pipes for (6 x12 MW) powerhouse. The
construction of the tunnel involved excavation
of five shafts and horseshoe shaped tunnel of
size 3.2 m x 3.6 m between the shafts by
conventional method of drilling and blasting.
Extensive blast vibration monitoring was carried
out to ensure safety of various structures like
old penstock pipes, railway tunnel, railway bridge
“Tata Bridge”, and residential houses. During
excavation of rock for new water conductor
system for Khopoli powerhouse, peak particle
velocities of 10 mm/s and 20 mm/s were adopted
as safe vibration levels for ensuring safety of
various structures. Using three units of
engineering seismograph, the blast vibration
monitoring was carried out. Considering the
safety of nearby structures, safe charges/delay
were reviewed after each monitoring visit.

The overflow section of the Koyna dam,
Maharashtra was proposed to be strengthened
by providing concrete backing. This involved
excavation of a large quantity of hard rock and
the overlying concrete by drilling and blasting
method in close proximity of the dam and the
power house. To ensure the safety of these
structures, safe blasting patterns and controlled
blasting methods were recommended. The peak
particle velocities of 70 mm/s and 10 mm/s have
been adopted as the safe vibration levels for
ensuring the safety of the Koyna dam and the
Koyna Dam Power House, respectively. A site-
specific attenuation relation had been developed
by recording a total of sixteen experimental blasts
conducted at a site having rock formation similar
to the actual excavation site (Deccan Traps
basalt). The recommended safe vibration levels
had been used in the site-specific attenuation
relation to estimate the safe charges per delay
for excavation at different distances. To carry out

the blasting operation in an efficient as well as
safe manner, the blasting area had been divided
into several zones. Typical safe blasting patterns
were recommended for excavation in all the
zones. It was recommended to cover each blast
by MS plates and sand bags to arrest the flyrocks
for protecting the nearby high tension line.
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LOCATION OF INTAKE / OUTFALL FOR PROTOTYPE FAST BREEDER REACT OR
AT KALP AKKAM, T AMIL NADU

The Madras Atomic Power Station (MAPS)
having two units of 170 MW, was established in
1983-85 at Kalpakkam which is located on the
east coast of India, about 70 km south of Chennai
in Tamilnadu state. The cooling water required
(835 cumec) is drawn through an intake well
located about 360m away from the coast in the
sea and an approach jetty is constructed for
carrying out the maintenance of the intake well.
The warm water from the condensers with rise
in temperature of 10°C is discharged back to the
sea at the root of approach jetty. The Indira
Gandhi Centre for Atomic Research (IGCAR)
proposed to establish a Prototype Fast Breeder
Reactor (PFBR) of 500 MW capacity at a location
500 m south of MAPS. The cooling water
required (22 cumec) for this proposal would be
drawn from the sea through an intake structure
located at about 680 m south of the MAPS intake
well and the warm water from the condensers
would be discharged to the sea at a suitable
outfall location.

The studies were carried out by using
mathematical model MIKE-21 for determining the
suitable location of PFBR outfall so as to avoid
any warm water re-circulation through the intakes
of MAPS and PFBR when both MAPS and PFBR
projects are operating simultaneously to their full

capacity and also to fulfill the stipulations laid
down by the Environmental Protection Act for the
power projects.

Taking into consideration the seasonal changes
in currents and different lengths of outflow
channel/guided bund/sand spit etc, the following
alternatives were evolved for the location of
PFBR/MAPS outflow:

Alternative (Al): The outflows from PFBR and
MAPS to be discharged through a channel
parallel to coastline formed by constructing a
guide bund. The channel would consist of a guide
bund of 680 m length from the PFBR outfall to
MAPS outfall and would extend further towards
north by 500 m.

Alternative (A2): Same as Alternative A1 with
the addition of an extended channel towards
south by 300 m with arrangement of gates to let
out the outflows from MAPS and PFBR to the
north side during the period of northerly current
and to the south side during the period of
southerly current

Alternative (B): To take PFBR outflow along the
jetty perpendicular to the coastline and discharge
into sea at 750m from the shore.

Considering the construction aspects, the Project
has selected Alternative Al for the PFBR oultfall.
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ESTIMATION OF LITTORAL DRIFT AND SHORELINE CHANGES DUE T O PROPOSED CARGO
HANDLING FACILITY FOR KUDANKULAM NUCLEAR POWER PROJECT , TAMIL NADU

The Nuclear Power Corporation of India Ltd
(NPCIL) has proposed to locate a nuclear power
station of 2000 MWe capacity at Kudankulam,
30 km north of Kanyakumari in Tamilnadu.
Cooling water required for the power station
would be drawn from sea through an intake
channel. NPCIL has also proposed to construct
a cargo handling facility towards 740m west of
the proposed intake channel. The breakwaters
for cargo handling facility would extend by 230m
into the sea at right angle to the seashore with
an approach channel of about 100m length. The
berth inside the breakwater structure would be
required only for about 3 years while unloading
ODC (Oversize Dimensional Cargo) packages.
The effects of the proposed development of the
breakwaters on the shoreline changes were
studied.

The studies were carried out by using
Mathematical models namely OUTRAY and
LITPACK for simulation of nearshore wave field
and for estimation of longshore transport/
shoreline changes respectively. The required
inshore wave climate was derived by
transforming the deep water wave climate by
OUTRAY model which indicated that direction of
wave approach at 10m depth contour at the
proposed site of breakwater was predominantly
from SW direction and the maximum wave height
of 4.5m occurred.

From the site inspection, it was estimated that
the littoral drift at the Kudankulam project site
was of the order of 0.05 to 0.1 million cum per

year parallel to the shoreline towards east.
Therefore, the littoral drift of 0.1 million cum per
year towards east was considered in the study.
The studies for littoral drift distribution along the
cross-shore profile indicated that 70 to 80% of
littoral transport would take place within 200 m
from the shore. The remaining 20 to 30 %
transport would pass through the reach between
500 to 800 m from the shore. Considering the
net littoral drift of 0.1 million cum per year parallel
to the shoreline towards east, the maximum
advancement of the shoreline was estimated to
be of the order of 10m on the west of the
proposed breakwater structure in 5 years and
the effect of advancement would extend upto
about 1000m along the shoreline. The maximum
shoreline recession would be about 5m and the
effect would extend upto a distance of about 300
m on the east, which may be protected by a
suitable seawall if there are any important
structures in the region.
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STRENGTHENING SEAWALL AT FORT KOCHI, COCHIN

The Indian Navy has an establishment called
“INS Dronacharya” at Cochin on the west coast
of India, which is directly exposed to the fury of
Arabian Sea. The total seafront of INS
Dronacharya is about 2.4 km long and the entire
stretch is protected by a rubblemound seawall.
The 1.56 km long northern portion of the seawall
exists prior to 1985. This portion of the seawall
has been provided with rubble groynes
constructed perpendicular to the seawall. The
length of the groynes varies from about 20m to
40m and the spacing between the groynes is
about 130m. The seawall in the northern portion
intact till March 2002; however, suffered damage
at few locations during the monsoon of 2002.
The damage was mainly in the form sinking of
seawall due to scouring at the toe and
subsequent undermining of the seawall. The
adjacent road behind the seawall has also
suffered damage due to undermining and
sinking. The 840m long southern portion of the
seawall was reconstructed in 1985-86. This
portion of the seawall has not been provided with

the groynes and has also suffered severe
damage due to toe scouring, undermining and
subsequent sinking. CWPRS officers carried out
site inspection and the studies were taken up to
strengthen the seawall and to protect the
shoreline from erosion.

Since the combination of the seawall and the
groynes has been working satisfactorily for the
northern portion of the coast, the same was
considered for protecting the entire coast of INS
Dronacharya. In addition to the groynes which
trap the sediments, artificial beach nourishment
was also suggested to ensure the supply of
sediments at the shore. For the artificial beach
nourishment, the sand dredged from the Cochin
Port channel was suggested.

Sections evolved through the wave flume studies
for repairs to the existing sea wall and the new
groynes for the southern portion of the seawall
with the length and interval, were suggested.
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STUDIES RELATED TO DEEPENING AND WIDENING OF NAVIGATIONAL CHANNEL
FOR JAWAHARLAL NEHRU PORT, MUMBAI

The Jawaharlal Nehru Port (JNP), one of the
major ports of India, is considering deepening
and widening of its navigational channel to enable
entry of fourth and fifth generation container
vessels. The main channel and JNP approach
channel currently maintained at 11.0m below CD
is proposed to be deepened upto 14.0m below
CD at the entrance, with varying depths in
different reaches of the channel. The channel is
also proposed to be widened in its straight
reaches. This deepening and widening of the
channel would involve a capital dredging of about
50 Million cum and an annual maintenance
dredging of about 5.0 Million cum as estimated
from model studies. The dredged material being
soft clay can not be put for any beneficial use
and needs to be disposed off in the offshore area
in an environmentally friendly and economically
acceptable manner. The dumped material at
offshore location should not disperse into
navigational channel or harbour area or
environmentally sensitive areas such as

mangroves located on the shore. In order to
identify suitable dumping location, mathematical
model studies were carried out. These models
require extensive field data for calibration.
Therefore, field data in respect of waves, tides,
currents and silt charge were collected in the
offshore covering spring and neap tides. Also,
the wave conditions at the port, after the
proposed deepening and widening of the
channel, were established by carrying out the
wave transformation studies and direct prediction
of wave conditions at the port for given offshore
wind conditions was established. The underwater
seismic reflection survey in the approach channel
and harbour area were conducted to assess the
nature of subsurface strata for planning the
dredging operation and for estimation of the
cost of capital dredging.

Telemac-2D finite element (FEM) software was
used for developing of the mathematical models
on flow conditions, sedimentation and dispersion.
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Four offshore locations for dumping of capital
dredge material were examined out of which
three locations were found to be suitable from
environmental point of view. Considering
turnaround time for dredger, one of these
dumping locations was recommended as the final
site for the dumping of the capital dredge
material. The studies indicated that the materials
dumped at this location would not enter the
channel or harbour area or any nearby shore area
where mangroves are located. The site is located
about 8.5 km from the proposed channel where
the water depth is about 17.0m below chart
datum. The sedimentation model studies carried
out for selected dumping site indicated that the
deposition rates at the dumping site were
negligibly small. The possibility of using existing
dumping grounds for dumping of annual
maintenance dredging quantity that would arise
from proposed deepening and widening of the
channel was also examined. The studies
indicated that dispersion of materials from
existing dumping grounds would tend to disperse
into the harbour area/upper reaches of proposed
channel. Therefore, the existing dumping
grounds can not be considered for dumping of
any additional quantity. Further, the studies on
flow and sedimentation indicated that the
proposed deepening and widening would not
have any effect on the flow currents in the
channel. Although, the entrance of the Mumbai
creek is wide with strong tidal currents, the littoral
movement would not change with these
developments.

In order to obtain wave conditions along the
approach channel, wave transformation studies
were carried out. The studies included prediction
of extreme values of wave parameters at the
entrance of the approach channel by wave
hindcasting and long term wave analysis,
transformation of wave parameters like wave
height, period and wave direction from deep
water to entrance to channel, simulation of wave
propagation along the channel before and after
dredging.

The wave transformation studies from deep sea
to shallow water carried out using OUTRAY
model, indicated that predominant directions of
wave approach at the entrance to the proposed
JNP channel are from NW, WNW, West and
WSW. Maximum wave height was found to be
4.0m. Wave heights at the entrance of the
channel would be less than 4.0m for about 98%
time of the year i.e. for about 355 days in a year.
Predominant direction of wave approach at the
entrance of the channel was from NW with
occurrence of 28% i.e. about 100 days in a year.

The computation of wave condition along the
approach channel, was obtained using STWAVE
model. The studies were carried out for the
normal wave conditions and also for the extreme
wave conditions corresponding to 5,10,25,50 and
100 year return period of the storm obtained from
the wave hindcasting studies. Wind speed of I5m/
s and wind direction WSW were considered for
simulation of wave propagation along the
approach channel.

These studies indicated significant wave
attenuation along the approach channel for all
the incident wave directions. It was seen that after
proposed dredging, there would not be any
significant change in the wave height distribution
in the interior channel. However in the offshore
channel, there would be decrease in the wave
heights. Thus, it can be concluded that the
widening and dredging of the channel would not
cause significant change in the wave height
distribution along the channel.

High resolution seismic reflection survey using
sub-bottom seismic profiler was carried out along
and across the channel and in the harbour basin.
The results of the seismic survey revealed that
the depth to sea bed with respect to chart datum
varied from +0.5m to —20.8m. The depth of rock
ranged between —6.1m and —81.7m; the shallow
depths of rock were inferred in the protected area
while the deeper depths in the outer harbour. The
depths to rock evaluated seismically agreed with
those inferred from the available boreholes. The
seismic survey also revealed the presence of
overburden in the form of soft to very hard marine
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NEW WET BASIN AND EXTENSION OF SOUTH YARD SLIPWAYS
AT MAZAGON DOCK, MUMBAI

Mazagon Dock Ltd. (MDL) located just on the
north of Mumbai harbour, is the premier shipyard
in the country under the Ministry of Defence,
which undertakes building of warships,
submarines, offshore structures etc. The facilities
at MDL comprise of Ritchie Dry Dock, Moghul
Dry Dock, Slipways 1&2, Frere basin, Clerk
Basin, yards etc. Under its modernization project,
MDL has planned to construct a new wet basin
(145m x 220m) with a 100m long lead jetty. The
proposed development was adjacent to Ritchie
Dry Dock approach. MDL has also planned to
extend the south yard slipways by about 20m
towards sea to cater to the need for construction
of the larger vessels.

Studies were conducted by using mathematical
model Telemac — 2D to assess the effects of
constructing a new wet basin on the hydraulic
regime of Mumbai Harbour and changes in
siltation patterns near Mumbai port facilities
located on the south side of proposed wet basin
and slipways.

This mathematical model consists of two parts;
namely, a hydrodynamic model which gives flow
patterns and a silt model which determines silt
deposition patterns under existing and proposed
conditions of development. The model domain
extended from Colaba on the south to an area
beyond Pirpau on the north. The model covered
Mumbai harbour, Mazgaon and old Pirpau
navigational areas.

The results of these studies indicated that due
to the proposed developments, the increase in
silt deposition could be about 60% on the
immediate south of proposed wet basin and 33%
near Moghul dry dock, 20% near Mumbai port
basin and 10% near Clerk basin. The increase
in silt deposition rates due to extension of south
yard slipways would be negligibly small. Frere
basin and other docks on further south would
not experience any additional siltation due to the
proposed developments.
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OPTIMISATION OF SILTATION AT COOLING WATER INTAKE OF
TATA POWER COMPANY LTD., MUMBAI

M/s Tata Power Company Ltd. (TPCL) had
established its thermal power plant at Pir Pau,
Mumbai in 1956-57 with an initial capacity of 125
MW and at present, the capacity of the power
plant is 1335 MW. The requirement of cooling
water for the condensers is about 55 m3/sec. This
water is drawn from a sea water intake which is
in the form of offshore caissons connected to
land partly through a piled trestle and the
remaining portion is in the form of a solid bund.
The cooling water intake consists of caisson
mounted pumps which draw water from openings
located at sides of caisson bottom. The bottom
level of the opening is at - 5.7m below CD. The
existing regime depths are of 0.0 m below CD in
the area and hence in order to get adequate
depths for pumping, small rectangular areas
around the intake were deepened to make
passage for the water. Due to heavy suction and
tidal currents, material from surrounding was
brought into the dredged pit and which resulted
in heavy siltation in the pit. The total area being
dredged around the pump house is about 53000
sq. m to the level —6.0m below CD and the
quantity of annual maintenance dredging in these
pockets is of the order of 5 lakh cum.

Detailed analysis of dredging data, method of
dredging and mathematical model studies by
using Telemac-2D, were carried out to suggest
possible alternatives to overcome the problem
of excessive siltation. Analysis of data on
dredging carried during the last five years
indicated very high rate of siltation of about 9.0m/
annum in the pit. Atruncated model of the intake
area was developed and the model domain
extended from Colaba on the south to the area
beyond BARC jetty on the north. It was inferred
from the studies that due to circulatory flow
patterns, the rate of siltation in the area around
the intake is higher. The studies indicated that
by adopting proper method of dredging, the
siltation rate could be reduced to the extent of
4.0m/annum. In order to achieve this, the entire
area of intake pit was recommended to be
dredged to the required level in a time period of
about two months by employing more number
of dredgers. The present practice of dredging
round the year with low rate was not found
adequate. Alternatively, shifting of pump intake
into deeper depths offshore was suggested in
order to reduce the problem of excessive siltation.
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FERRY TERMINAL AT REWAS PORT, MUMBAI

Rewas port is a minor port under the
administration of Maharashtra Maritime Board
(MMB) located on the south bank of Dharamtar
creek. The Dharamtar creek joins Mumbai
Harbour on east side of its entrance. Rivers
Amba, Patalganga and Karanja join Dharamtar
creek and villages Rewas and Aware are on
southern and eastern banks of the creek with
vacant lands available for any potential
developments. The natural depths available in
Dharamtar creek are about 6m below CD. The
present jetty at Rewas is operable only in the
nonmonsoon season and during monsoon, the
services are suspended due to large wave
disturbances. M/s Amma Lines Pvt. Ltd. has a
proposal to develop a multipurpose port in
Dharamtar creek known as Rewas-Aware Port.
Under the proposed development, the area on
east and west side of present Rewas jetty along
zero meter contour would be reclaimed. The main
dock of the new port is proposed where present
Rewas jetty is located. In view of this, it is
proposed to re-locate Rewas jetty on west side
of it's present location. The new ferry terminal
would be in the form of a small basin with narrow
entrance. Since the region along the eastern
bank of the Mumbai estuary between Rewas and
Karanja is exposed to high wave action especially
during monsoon season, the breakwater
protection is required. A set of breakwaters has
been proposed to be put on east of main channel
so that wave disturbance on east coast of harbour
would be reduced and ferries can ply year round
between Mumbai main land and Rewas. The field
data collection, Physical and Mathematical model
studies were undertaken for evolving the
optimum layout of breakwaters from the
considerations of flow and wave tranquillity.

The field data during monsoon on tide, waves,
currents, salinity and water samples were
collected by CWPRS at several locations in the
proposed area. A wave cum tide gauge was
installed at Rewas jetty and tidal and wave data
were observed for a period of three months. The

velocity observations, water samples and salinity
measurements for spring and neap tides were
collected by using Valeport current-meters,
Acoustic Doppler Current profiler, CTD meters
and Water Samplers.

Layout and orientation of breakwaters were
evolved with Physical and Mathematical models
considering siltation, current and wave tranquillity
aspects. From studies on physical tidal model of
Mumbai port (scales: H-1/400, V-1/80),
orientation of breakwaters was given which would
cause minimum disturbance to the flow and
siltation. The mathematical wave model studies
were conducted for examining the wave
tranquility for the Ferry Terminal and along the
route. Offshore wave data reported by the India
Meteorological Department for the years from
1968 to 2001 were utilized for these studies. For
computation of wave transformation from deep
to 17m depth, OUTRAY model was used. These
studies indicated that predominant directions of
wave approach in 17m depth are WSW, West
and WNW. The wave climate in 7m depth was
obtained by transforming the wave data in 17m
depth by using STWAVE model. The studies
indicated that predominant direction of wave
approach in 7m depth is WSW in Karanja region
and west in Rewas region. MIKE-21 BW model
was used for studying wave disturbance in
Karanja and Rewas region for these wave
directions. These studies were carried out for
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existing condition i.e without breakwater and
without reclamation on southern side of
Dharamtar creek and for the proposed 5 km
breakwater in 3m depth and reclamation on the
southern side of Dharamtar creek. The wave
simulation studies showed that this breakwater
tested in physical model was not adequate to
provide wave tranquility in the proposed area of
development. An alternative layout consisting of
four breakwaters evolved from physical tidal flow
studies was considered. From wave simulation
studies, the optimum lengths of the breakwaters
were evolved to ensure that the wave heights
would remain within one metre along the route
from Karanja to Rewas Ferry Terminal as per
requirement of Project Authority.

FISHING HARBOUR AT KASARAGOD
BACKWATERS, KERALA

A Mini-Fishing Harbour was proposed at
Kasaragod at the inlet of Chandragiri River in
the Kasaragod District of Kerala. Although the
overall length of about 2.7 km of the sandspit in
front of the backwaters was stable, the location
of the mouth (gut) shifted continuously
throughout the year. The large variations in
depths and width at the gut were observed all
through the year which caused considerable
difficulty for navigation of the fishing vessels. The
studies were conducted to evolve the optimum
layout of the training works to prevent shifting of
the gut and for estimation of the net annual
sedimentation.

The studies were carried out by using 2-D
mathematical model MIKE-21 for simulating the
flow and siltation patterns in the proposed
harbour region. The 1-D models LITDRIFT and
LITLINE were also used to determine the cross-
shore profile of the longshore drift and to study
the shoreline evolution respectively.

The studies indicated that a set of two parallel
guide bunds protruding offshore in the east-west
direction up to about 4m contour of lengths 210m
and 270m with a 120m wide channel in between
to be dredged to -3.5m, would be optimum for a
self-maintaining gut. The capital and annual
maintenance dredging requirement for the
proposed channel were estimated as about 0.77
Mcum and about 0.01 Mcum respectively.
Although the littoral drift studies indicated
significant cross-shore distribution of the
longshore drift to about 5m contour, the shoreline
evolution studies indicated only about 100m
advancement offshore during a period of 10
years.
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DEVELOPMENT PROPOSALS AT ENNORE PORT LIMITED, TAMIL NADU

Tamil Nadu Electricity Board (TNEB) has set up
a super thermal power station of 2050 MW
capacity at Ennore, about 30 km north of
Chennai, which requires an estimated coal supply
of about 9.7 MT/annum. Ministry of Shipping
(MOS) therefore, developed separate port
facilities at Ennore. The Ennore Port layout was
finalised on the basis of studies carried out by
M/s Haskoning consultants. North and south
breakwaters having lengths of 3080m and 1070m
respectively with two coal berths on the lee side
of south breakwater, have been constructed in
the year 2001. The port authorities propose to
expand the facilities in phases.

Studies were carried out on a physical wave
model (scale: 1/120 G.S.) for the following four
alternative proposals:

Alt. 1 - Development of additional berths along
the shore and north breakwater with existing
depth of -15.5m (outer basin)

Alt. 2 - Development of additional second
phase dock arms with depth of -15.5m (inner
basin)

Alt. 3 - Development of VLCC berth along
north breakwater dredged to -24.5m

Alt.4 - Development of VLCC berth along north
breakwater dredged to -24.5m and second
phase dock arms with depth of -15.5m

Studies were conducted to assess the effect on
wave spectral parameters and spectral
distribution of wave flux in the outer/inner harbour
with random waves for normal and severe wave
conditions. Studies indicated that both under
normal and extreme wave conditions, the wave
disturbances at the proposed berths in outer
basin (Alternativel) and inner basin (Alternative
2) were within the tranquillity limits but alongside
wave attack at the proposed alongshore ore berth
may cause excessive ship motion. Suitable
modifications in the alignment of berths were
therefore, suggested. Studies for VLCC berth
(Alt.3 & 4) indicated that the tranquillity limit was
not exceeded under normal wave conditions.
However, under severe wave conditions, the
wave disturbances in the outer basin were
observed to exceed causing a loss of about 3
days in a year.
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COAL HANDLING JETTY AND NEW MAINTENANCE JETTY AT KANDLA PORT, GUJARAT

The Kandla Port, an all weather natural port on
the west coast, has grown to become one of the
most commercial and modern major ports in
India. The port is contemplating to enhance the
facilities to cater to IV" and V" generation of
vessels. The Kandla creek is maintained naturally
providing depths of more than 10m for the port,
whereas the approach channel is maintained by
continuous dredging. CWPRS has been involved
in the development of the port almost for the last
four decades. Although, Kandla region is not
prone to cyclones, on 9™ June 1998, a
devastating cyclone occurred in the region. The
eye of the cyclone passing over the Kandla Creek
caused damage not only to human life but also
to the port structures. These structures were
further severely damaged due to the earthquake
of 26" Janunary 2001. The Maintenance jetty
north of the Bunder Basin was severely damaged
and its sub-structures (piles) buckled beyond the
tolerable limits.

The Kandla Port authorities proposed to convert
the existing maintenance jetty to handle the coal
traffic and construction of a new maintenance
jetty for berthing of port crafts and barges. The
existing maintenance jetty was proposed to be
re-constructed and for the new structure, the

width of the berthing head was to be increased
from the existing 12m to 34m for handling coal
traffic.

Studies were conducted in the exiting physical
tidal model (scales: 1/300H, 1/50V) by
appropriately reproducing the proposed jetty for
coal handling and the new maintenance jetty, to
suggest the alignment of approach trestle and
the berthing face of the jetty structure, and its
effect on the flow conditions in the Kandla creek.

The studies indicated that the flow in the region
of coal handling jetty at strength of tide, in
general, would be along 354°N (flood) and 176 °N
(ebb). In the region of the proposed new
maintenance jetty, the flow would be along 347°N
(flood) and 167°N (ebb) at the strength of tide.
For both the proposals, the change in flow
conditions around the structure would be very
marginal comprising set off / set on angles of 1°
to 2°. Considering the slight dif ference between
flood and ebb flow, the berthing face of the coal
handling jetty and for the new maintenance jetty
were recommended at 355°N and 347 °N
respectively. It was estimated that the mooring
forces on the vessels would be very marginal.
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WAVE TRANQUILITY NEAR OIL JETTY AND INSIDE HARBOUR AREA
AT PARADIP PORT, ORISSA

Paradip Port located on the east coast , is one
of the major ports of India, which caters to the
large portion of the sea-borne trade of the eastern
part of the country. The port is provided with a
south breakwater of 1217m and a north
breakwater of 538m for protection from waves
incident from East-South-East and South
directions. The port presently handles vessels
upto 80,000 DWT for different types of cargo
such as iron ore, fertilizer, agricultural products
etc. The Paradip Port Trust proposes to expand
its facilities by providing an oil berth near the root
of the north breakwater to cater Very Large Crude
Carriers (VLCC) up to 2,50,000 DWT capacity.
The proposal for expansion of the port involves
extension of the approach channel up to 8 km
with a width of 240m at bottom and a depth of
17m below CD. During the super cyclone of
October 1999, the south breakwater was
damaged and the port trust had taken up the
restoration work of the south breakwater and
extension of the same by 100m parallel to the
south edge of approach channel.

The wave tranquility studies were conducted by
incorporating suitable alterations to the existing
physical model of scale 1:125 (G.S.) for two
predominant wave directions and different wave

periods representing waves during North-East
and South-West monsoons. The studies
indicated that wave height at oil jetty varies from
0.17m to 0.10m for the waves from East-South-
East direction, while for incident waves from
South direction, wave height varied from 0.51m
to 0.84m which were within the permissible
tranquility limit of 1.0m.

The general orientation of the shoreline at
Paradip is WSW-ENE. From the earlier studies,
it was seen that during March to October which
covered the Southwest monsoon, the littoral
transport was about 1.0 Million cum towards
north. During November to February, i.e.
Northeast monsoon the littoral transport was
towards south, the quantity being about 0.08
million cum. This littoral transport was confined
within 500m distance from the shore that was
within 5m contour. In view of the predominant
northerly sand movement along the coast, a sand
trap was provided near the south breakwater.
Major amount of the littoral drift was found to be
deposited in the sand trap and some of its portion,
which escaped from the sand trap, was deposited
in the approach channel.

During development of the port, south breakwater
was extended by 100m. In order to assess the
effect of extension of south breakwater on
nearshore currents, the littoral movement was
simulated in the model. The results of the studies
indicated that the material in the zone upto a
distance of 250m from the tip of the south
breakwater would move into the harbour due to
the waves from south direction and would settle
in the approach channel and in the outer harbour
region. Hence dredging would be required in the
approach channel within 250m distance from the
tip of the south breakwater, in order to minimise
siltation in harbour area. Due to the waves from
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OPTIMISING PORT LAYOUT FOR DEVELOPMENT OF DEEP DRAFT
GANGAVARAM PORT, ANDHRA PRADESH MULTIPURPOSE BERTH AT NEW

Gangavaram is situated on the east coast of India
at about 15 km south of Visakhapatnam in
Andhra Pradesh. A port is proposed for facilitating
berthing of bulk carriers of 100,000 DWT to
200,000 DWT to serve major nearby industries
like steel, fertilizer, power etc. and to reduce
transportation costs. The mathematical model
studies for examining wave tranquility and for
optimization of the proposed port layout at
Gangavaram were conducted.

Deep water wave data near Gangavaram
reported by India Meteorological Department
(IMD) for the years 1970 to 2000 were analysed
and transformed to nearshore locations at the
site by OUTRAY model. On the basis of
nearshore wave conditions, for predominant
directions of East, ESE, SE and SSE, the
significant wave height of 3.0m was considered
for the model studies.

The MIKE21-BW model was used for examining
wave tranquility in the harbour for various
alternatives i.e. without and with breakwater, with
different locations of turning circle, for different
incident wave conditions etc. Finally the harbour
layout with breakwater of 400 m length to protect
the sand trap, 500m length of breakwater to
protect the harbour area and turning circle shifted
inside by about 300m was found to give the
desired wave tranquility for about 350 days in a
year.

MANGALORE PORT, MANGALORE

New Mangalore Port, one of the major ports of
India, is located on the west coast. It is an
artificially developed lagoon type of port. The
port has been developed in stages during the
last four decades, in order to cater to the traffic
requirements; starting with less than a million
tonne in the beginning during 1975 to more than
20 million tonne per annum at present. In order
to cater to the ever-increasing traffic and to
accommodate deep draft vessels, the port
authorities have decided to take up construction
of a deep draft multipurpose berth. Itis proposed
to construct this berth inline with the return arm
of berth No.7 in east-west direction. It is to be
developed in three phases for different dredged
depths with -15.1m, -16.5m and -18.5m depth in
the port basin and -15.4m, -17.0m and -19.0m
depth in the approach channel respectively. For
these developments, wave tranquility studies
were undertaken.

The studies were carried out on existing 1:100
(G.S.) rigid bed, physical wave model provided
with random wave generation and computerised
multichannel data acquisition system. The
incident wave directions from west, southwest
and northwest were simulated in the model. The
studies were conducted by generating waves
from critical west and southwest directions by
keeping the proposed berth face vertical and
sloping as well.

The studies indicated that the development of
multipurpose berth would have adequate wave
tranquility and wave approach angles both for
incident westerly and southwesterly waves.
Studies have also revealed that the change in
wave disturbance was marginal for the change
in berthing face from vertical to sloping.
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FIELD STUDIES DURING MONSOON AND NON-MONSOON PERIODS FOR BARGE
CHANNEL DEVELOPMENT IN ZUARI ESTUARY, GOA

The Mormugao Port is located at the entrance
of Zuari river on its south bank in Goa state on
the west coast of India. The major cargo handled
at Mormugao port is iron ore which is transported
to the port from the hinterlands in the upstream
reaches by using barges through Zuari and
Mandovi rivers. Earlier the capacity of barges was
about 500-700 tonnes but gradually the size
increased and presently barges of upto 1000
tonnes capacity requiring a draft of 3.0m are
being used. The natural depths available west
of Zuari bridge are about 2.0m below chart
datum. Because of inadequate depths, barges
are not able to ply during low tide. Mormugao
Port Trust (MPT) Authorities propose to dredge
a channel west of Zuari bridge in the upstream
reaches of Mormugao bay, of length 5200m
dredged to -3.0m below chart datum with bottom
width of 60m and side slopes of 1:6 for plying of
the barges during all stages of tides. The detailed
field studies during the non-monsoon and
monsoon seasons were taken up for the
assessment of salinity effects on flow conditions
and siltation due to fresh water discharges.

During the field studies, the current meter
observations were taken simultaneously at three
locations in the proposed barge channel by using
Valeport make directional current meters over
the vertical covering full tidal cycle. During non-
monsoon season, the observed river discharges
were almost nil. The maximum velocity along the
channel during the flood tide was observed as
0.83m/s and during ebb tide, the same was
observed as 0.89m/s. The flow directions were
observed to be mostly along east and west
directions respectively during flood and ebb tides.
No eddy formation was observed in the channel
area. During monsoon period the maximum
velocity along the channel during the flood tide
was observed as 0.85 m/s and during ebb tide,
the same was observed as 1.29m/s. The currents
directions were not observed to be very

systematic as per the tidal phase as observed
during the non-monsoon season. Due to the
effects of the river discharges, the current
directions showed difference over the vertical and
spatially also, most possibly due to the formation
of the density currents.

Water samples were also collected at the three
locations by using Nansen water samplers at
three different depths of 0.2D, 0.6D and 0.8D
over the vertical at different tidal phases for
sediment concentration and salinity analysis. In
addition bed samples were collected by
mechanical grab sampler for particle size
distribution. The average sediment concentration
value along the barge channel during non-
monsoon season was observed to be about 0.16
ppt (g/ltr) which was same at most of the
locations. No systematic variation in the sediment
concentration values was observed either during
different tidal phases or over the vertical. The
average salinity value along the barge channel
was about 30-31 ppt and there was no marked
salinity gradient over the vertical. Bed material
along the proposed channel consisted of mostly
silty sand. The median diameter D, of bed
material under dispersed condition at the western
end of proposed channel was observed to be
0.070mm, at the middle of the channel it was
0.078mm and at the eastern end of channel, it
was reduced to 0.053mm.
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The average sediment concentration value along
the barge channel was observed to be about 0.13
ppt (g/ltr) during August and 0.065 ppt during
July, 2003. No systematic variation in the
sediment concentration values was observed
either during different tidal phases or over the
vertical. The effects of the river discharges were
quite prominent on the salinities. The average
salinity value along the barge channel was 13.50
ppt for the samples collected during 16-19 July,
2003 and 21.70 ppt collected during 22-28
August, 2003. The salinity difference of upto 10
ppt over the vertical was observed during July
and it was marginally less for the month of
August. In contrast, for the water samples
collected during the non-monsoon period, the
effects of the river discharges were not present
and the average salinity was observed as about
30 ppt with no vertical gradient. The median
diameter D_, of bed material at the western end

of proposed channel was observed to be
0.12mm, at the middle of the channel it was
0.18mm and at the eastern end of channel, it
was reduced to 0.0028mm.

No major difficulty is anticipated for dredging the
channel by using a cutter suction dredger. For
recommending the disposal grounds for the
dredged material in nearby area, the dye
dispersion studies were also conducted and the
dispersion coefficients in longitudinal and
transverse directions at about 500m north of east
end of the proposed barge channel, were
estimated as 3600 sgm/hr and 25 sqm/hr
respectively.

The field data of currents, salinities, sediment
concentration, dispersion coefficients etc.
collected during the non monsoon and monsoon
periods establish the background to describe the
effects of river discharge and are vital for the
studies.

61



Annual Report 2003-2004

CWPRS

PREDICTION OF SILTATION AND DESIGN OF GRONYE AT ENTRANCE TO
SHANKARPUR FISHING HARBOUR, WEST BENGAL

The Government of West Bengal propose to
develop a fishing harbour at Shankarpur in the
Dubda creek near Digha situated on the east
coast, about 160 km south-west of Kolkata. The
existing curved natural channel after being
dredged to -2.0m to facilitate movement of fishing
vessels requiring draft of about 2.0m, was silted
up in one monsoon. M/s West Bengal Fisheries
Corporation Limited (WBFCL), an undertaking
of Government of West Bengal, have been
entrusted with the development so as to facilitate
easy movement of fishing vessels at low tide and
to maintain the required depth in the approach
channel. The WBFCL proposed construction of
a low cost groyne of about 725m length at creek
mouth to channelize the flow and provide shelter
to the existing channel. The studies were carried
out for estimation of silt in the approach channel
as well as to suggest the alignment, length and
orientation of the proposed groyne to minimize
siltation. Wave flume studies were also
conducted for evolving the design of the groyne.

Three different numerical models were used :

TRID for simulation of tidal flow
STWAVE for simulation of waves and
SEDIM-2D for prediction of siltation.

The studies have been done for different
proposals:

existing condition
existing channel dredged to -2.0m

existing channel with proposed 725m long
groyne and

modified channel with 425m long groyne.

The studies indicated that in the existing curved
channel, the groyne of length 725m as suggested
by the Project Authorities, would not have much
effect on reducing siltation. The straight cut
channel with trapezoidal shape with base width
of 75m and side slope 1:5 (V:H) upto 1m contour
with 425m long groyne was therefore,
recommended. This proposal would provide
depth in channel for navigation of vessels during
all seasons and for considerable phases of tide.
The recommended proposal would be able to
take advantage of upland discharge during rainy
season. The groyne of 425m length would trap
the sediment and divert the littoral drift away from
the proposed straight cut channel. The quantum
of capital dredging was estimated as about 0.15
Million cum. The accumulation of silt would be
during flood and the part or full accumulation of
silt may be washed during ebb tide tide.

The design of the groyne with gabions with two
trunk sections; one at el. +1.0m and other at el.
+3.5m and a roundhead section at el. +1.0m for
the breaking wave conditions were
recommended on the basis of wave flume
studies.
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IDENTIFICATION OF DUMPING GROUNDS AND TO INVESTIGATE BEHAVIOUR OF
MOORED VESSEL AT PROPOSED DEEP WATER WHARF
AT CAMBELL BAY, ANDAMAN

Cambell bay is situated on east side of Great
Nicobar Islands (GNI) in the Bay of Bengal. A
small port has been developed in the Cambell
Bay consisting of a jetty for handling of
passengers and small cargo vessels. To protect
the jetty from waves, an offshore breakwater
(663m) has been constructed on the seaside. In
order to handle vessels of 8.5m draft, Andaman
and Lakshadweep Harbour Works (ALHW) have

cum. Since the dredged material would not be
suitable for reclamation purposes, it was
proposed to dump the material in the offshore
area. Studies were undertaken for identifying
suitable location for dumping of the dredged
material to ensure that due to the tidal currents
the material would not come back to the
navigational areas or near shore as it may affect
mangroves.

proposed a deep-water wharf on the leeside of
the breakwater, where the existing depths are of
the order of 6.5m below Chart Datum (CD). The
wharf having 150m length and 20m width with
an approach of 30m x 10m would facilitate
berthing of mainland vessels of 10,000 DWT. The
pocket near the proposed berth, a turning circle
and the approach channel were required to be
dredged to -8.51t0-9.0 m below CD. The dredged
material would be of the order of 0.2 to 0.3 Million

Data were collected along with required site-
specific information during the site visit. A
mathematical model was developed with the
model domain extending up to -50.0m contour
covering the area of Campbell bay and its
offshore. The model was calibrated using field
data on tides and tidal currents. The calibrated
flow model was used for identification of dumping
sites. Based on the results of the mathematical
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model, a location along -20m contour was
identified and recommended for dumping of the
dredged material. The dispersion studies for
dumping of material at the site indicated that the
material dumped at this location would not reach
the navigational area or any shore area.
Therefore, mangroves near the shore would not
be effected by the dumping of material. Further,
it was concluded that since the quantity of
dredged/dumped material was very small (0.2
to 0.3 Million cum) and being very fine in nature,
the dumped materials would be dispersed with
the tidal currents and would not cause any
changes in the bed levels at the dumping site.

In addition, mathematical model studies for
mooring of ships along side the wharf were also
carried out to identify the motions of a moored
ship in her six degrees of freedom and the
consequent mooring rope tensions and fender
deflections, thereby highlighting the possibilities
for rope breakage and fender failures under the
action of wind, waves and currents prevailing at

the site. The studies were carried out for two
different mooring configurations in which 40mm
Polypropelene ropes and Trellx 1450H Fenders
were used. The necessary wave data required
for the studies were taken from mathematical
model studies carried out by CWPRS earlier.

The studies indicated that the ship motions and
the consequent mooring rope tensions and
fender deflections would be within the safe limits
for all normal environmental conditions
experienced at the site. The moored vessel would
be safe at the wharf for wind speeds up to 54
kmph and wave heights below 0.6m. Above these
values of the wind and waves, there would be
possibility of excessive tensions building up in
the mooring lines and eventually parting of breast
ropes. Use of premium quality or higher diameter
ropes were recommended for mooring during
monsoon seasons when winds and waves
approach the above limiting values. Ships larger
than 140m (LOA) were not recommended for
mooring at the wharf except during very tranquil
sea conditions.

Out of the two mooring rope deployments
considered, the one in which the stem and bow
spring ropes cross each other would be
marginally better than the other in overall
performance. Therefore this deployment of ropes
was recommended to be followed at the wharf
for the type and size of the ships considered in
the study.
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WAVE TRANSFORMATION FOR EVALUATION OF WAVE CLIMATE AT MINICOY ISLAND,
LAKSHDWEEP AND BEHAVIOUR OF MOORED VESSEL

Lakshdweep islands are a group of coral islands
scattered in the Arabian sea. Andaman and
Lakshdweep Harbour Works (ALHW) proposes
to construct embarkation/ disembarkation
facilities on the eastern side of Agathi, Amini,
Chetlat, Kadmat, Kiltan and Minicoy islands. The
jetties have been proposed in the open sea for
operation on most of the days in a year except
during rough seasons. The studies were carried
out for evaluation of wave climate at the jetty
location proposed on the eastern side of Minicoy
islands and to ascertain the behaviour of moored
vessel at a typical berth.

The offshore wave data analysis indicated that
the predominant wave directions in the deep sea
off Minicoy are from SW to NW directions. The
computation of wave transformation from deep
to the proposed jetty location in 10m depth was
carried out using OUTRAY model. The studies
indicated that the predominant directions with %
occurrence of wave approach at the proposed
jetty location are NE (25%), ENE (20%), SE
(10%), SSE (29%).

The coastal and tidal currents at the
Lakshadweep Islands are of small magnitude
hence, waves are the most important parameters
for determination of orientation of the berth. Since
the sea bed consists of coral, it was desirable to
avoid dredging by providing the berthing face
parallel to the shoreline instead of perpendicular
to the shoreline.

One of the disadvantages of orienting the
berthing face of the jetty parallel to the shoreline
was that the incoming waves would be almost
nearly broadside to the moored ship which might
cause excessive ship motions at the berth. The
mathematical model studies were, therefore,
undertaken by using software MORMOT to
suggest the improved fendering system and
mooring facilities.

The length of the berthing face of the jetty was
proposed about 110m and an optimum alignment
along the shoreline with respect to the direction
of the predominant incoming waves was
considered. The ship under construction which
would be the biggest, was considered for the
model studies. In addition, three other ships viz.
Tipu Sultan, Cheriam and Suheli were also
considered to represent the medium and the
smallest sizes. The worst wind condition that the
ship would encounter during the fair weather
seasons was considered.

The studies indicated that the pneumatic fenders
of size 1.3m x 2.5m L would be suitable for the
jetty, provided the berthing velocity would not
exceed 15 cm/s for the ship under construction
and 25 cm/s for the ship Tipu Sultan. With the
given layout of berth, the factor of safety with
regard to the tension attained by the mooring
ropes would be very low for the prevailing normal
wave conditions. Therefore, additional mooring
dolphins were recommended to facilitate proper
mooring rope deployment of the ship under
construction.

Similar jetties and mooring / fendering
arrangements were recommended for other
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WAVE TRANQUILITY FOR DETERMINATION OF BREAKWATER LAYOUT AT
PAWAS BAY, MAHARASHTRA

Finolex Industries Ltd. (FIL) are operating two
jetties in the Pawas Bay for their PVC plant at
Ranpar, Ratnagiri District. The Cryogenic cargo
jetty has been constructed in a water depth of
10m and is located about 300m east of the
entrance to the bay. The second, solid type of
jetty has been constructed in a water depth of
4m. The solid type of jetty is about 450m
eastward of the Cryogenic cargo jetty.

The Pawas Bay is facing the southwest direction
and the jetties are constructed on the northern
coast of the Bay. Due to the orientation of the
bay, these jetties are fully exposed to the waves
during SW monsoon whereas they get protection
from the headland from waves during NE
monsoon and for a good part during fair weather
also. Thus these jetties are operable only during
fair weather season period from mid-September
to May. FIL proposes to make this Port an all
weather Port. The wave conditions in the Pawas
Bay were examined and the breakwater layout
was optimized to achieve the desired wave
tranquility condition in the bay.

Offshore wave data reported by the India
Meteorological Department for the years from
1968 to 2001 were utilized for these studies. For
computation of wave transformation from deep
to shallow waters, OUTRAY model was used.
These studies indicated that predominant
directions of wave approach in 14m depth were
SW, WSW, West, WNW and NW. MIKE-21 BW
model was used for studying wave disturbance
in Pawas Bay area for these wave directions.
These studies were carried out for existing
condition without breakwater. These studies
indicated that in the existing condition, the
average wave heights near Cryogenic cargo jetty
and turning circle are more than the permissible
limit, which brought out the need for providing

breakwater protection to make round the year
operations possible. Studies were carried out for
breakwater of 600m, 560m and 540m lengths
with a turning circle of 300m. In view of the
navigational requirements, the layout was
modified to provide for a turning circle of 400m
in the depth of 11.0 to 11.5m for 20000 DWT
vessels that would visit the port. Accordingly, new
port layout was evolved with parallel shift of
breakwater. The studies were carried out for the
new proposal of breakwater of length 810m and
680m with 120m piled approach. The studies
indicated that a breakwater of 680m length would
be adequate to achieve the desired wave
tranquility in the harbour with safe operational
time of 360 days in a year.
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ASCERTAINING SOURCE OF SUB-SOIL WATER IN PTS AREA, KAYAMKULAM, KERALA

The National Thermal Power Corporation (NTPC)
has set up a 350 MW Combined Cycle Power
Station in the Kayamkulam Kayal reclaimed area
in Arattupuzha village, Kerala. The main plant
covers an area of 110 acres. A Permanent Town-
Ship (PTS), having the infrastructures like School
building, Guesthouse, Staff quarters etc. is made
for the project near the main plant and is aptly
named “Shaktipuram”. Since the place was
originally a lowland area, it was raised to about
1.5 m by dumping borrow material, leveling the
ground and subsequently subjecting it to dynamic
compaction, in order to lay firm foundations for
the infrastructures. In this activity, the original land
slopes were modified. The PTS area has shallow
water table conditions.

Due to the altered topography of the site, pitching,
leveling and raising of the low land and
subsequent built up of the permanent structures,
it was not possible to locate the paleo springs in
that area. Hence, the studies were conducted at
CWPRS to ascertain the source of sub-soil water
and also to know possibility of the presence of
any artesian spring in the PTS area by carrying
out Physico-Chemical analysis of water samples,
supplemented by the hydrogeological studies.

Water samples (both surface water and
groundwater) collected from different locations
in and around the PTS area, were analysed at
CWPRS for physico-chemical properties which
included determination of the major cations,
anions, iron, phosphates, silicates, pH and
conductivity. In addition, the relevant data viz.
water levels in the wells, topography, geology,
rainfall etc., were also obtained for
hydrogeological interpretations. The comparison

of the seasonal data, thus obtained and study of
respective Hill-piper diagrams and Stiff patterns
along with the field observations for
hydrogeological data and its analysis indicated
that there was hardly any possibility of ground
water coming out on to the surface as artesian
spring. Infiltered rain water appeared to be the
predominant source of sub-soil water in that area.
The region being in a heavy rainfall area (mean
rainfall is more than 300 cm) and the sail
comprising mostly sand, sandy clay and silt,
some ground water coming out while digging in
the low lying area could be expected but not due
to any spring activity.
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ONSHORE TERMINAL AND GAS PIPELINE FOR PETROLEUM OPERATIONS OF

Government of India has appointed Reliance
Industries Limited (RIL) to carry out Petroleum
Operations in the deepwater offshore Block (KG-
D6) in Krishna Godavari Basin on the East Coast
of India. The water depth in the block ranges
from about 400m to over 2700m. The Onshore
Terminal to process the incoming gas to meet
the requirements of distribution network is to be
constructed on a site located approximately 10
km from Yanam and 30 km south of Kakinada.

The proposed RIL onshore terminal site is located
at about 1.5 km from the Gaderu confluence
with Gautami-Godavari. The Gaderu river at this
location has width varying between 100 to 150m
and depths 5.0 to 7.0m. The outfall of the
Gautami -Godavari in Bay of Bengal is at about
2.0 km downstream of Gaderu Gautami
confluence. There are small creek-lets along
eastern bank connecting Gaderu creek to Bay
of Bengal. From Bay of Bengal side as well as
from Gautami- Godavari, tidal water enters in this
region. Few tributaries such as Mandara, Jalari,
Vadaku and Sarihaddu kaluvas (drains) join
Gaderu creek from western bank. The site for
RIL onshore terminal is influenced by tide, storm
surges, local intense rainfall and floods in
Godavari river. During the period of storm surges
and heavy floods in Godavari, this region gets
submerged. The pipeline bringing gas from
offshore would be laid on the bed of Gautami-
Godavari for a distance of about 10 km from
mouth and then it would be taken near landfall
point on left bank from where it would travel to
plant site. Studies were carried out at CWPRS
to advise RIL on different aspects related to
onshore terminal and gas pipeline planning and
design.

All the studies were interdependent. The
hydrological studies involving analysis of rainfall
and discharge data provided necessary inflow
hydrographs to be used as boundary conditions

in different studies. The estimated storm surges
for 100 and 1000 year return period were used
to provide downstream boundary conditions (in
addition to tides) for the one dimensional (1-D)
mathematical model of

Gautami - Godavari river reach from
Dowleswaram barrage to Bay of Bengal for
evolving safe-grade elevation. The flow
conditions predicted from this 1-D model were
used to estimate the scour depths for pipeline
construction and design of bank protection
works. The results of this model were also used
to provide the boundary conditions for a 2-D
model of local reach of Gautami - Godavari near
landfall point for prediction of flow conditions
required as input for design of bank protection
near landfall point. The water levels predicted
from the 1-D model in Gaderu river near the
proposed plant site, were used as downstream
boundary conditions for the design of storm water
drainage system. Brief descriptions of various
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studies mentioned above and their findings are
given below :

Storm Surge Analysis

Storm Surge studies were carried out considering
the storms those occurred in the vicinity of the
Kakinada since 1949. Data collected from IMD,
Pune for the period of 52 years (1949-2000)
indicated that total 75 storms were significant for
Kakinada coast. Extreme value analysis of the
storm surge data was carried out by fitting the
data in Weibull distribution to predict the value
of storm surge for various return periods. The
storm surge of 2.0m and 3.0m was predicted for
a return period of 100 and 1000 years
respectively. The Highest High Water Level
(HHWL) being 2.0m, the extreme water level
condition at the shore would be +4.0m for 100
years return period.

Safe Grade Elevation for T erminal Site

A mathematical model for river channel network
of Gautami - Godavari river delta covering the
reach of 84 km from Dowleswaram barrage to
Bay of Bengal was developed using ‘CHARIMA’
model capable of handling unsteady flows in river
channel network comprising junctions,
bifurcations, islands. The flood discharges were
considered as upstream boundary conditions and
tides with storm surges were taken as
downstream boundary conditions.

Using 50 years’ yearly maximum discharge data
at Dowleswaram barrage, statistical analysis was
carried out using Gumbel extreme value
distribution for estimating flood discharges with
different return periods. The Gautami - Godavari
flood discharges of 64,140 cumec (22.65 lakh
cusecs) and 76,965 cumec (27.18 lakh cusecs)
of return period of 100 and 400 years respectively
were adopted as upstream boundary conditions.
The predicted tidal data of Sacramento shoal
near mouth of Gautami-Godavari were used to
supply downstream boundary condition. The

storm surges of 2.0m and 3.0m with return period
of 100 and 1000 years respectively were also
considered at downstream boundary in
combination with tide. Studies were carried out
to estimate the flood levels along entire network
of Gautami - Godavari including Gaderu river for
different combinations of tides, storm surges and
flood discharges. Following recommendations
emerged from the analysis:

Maximum flood level for all engineering
designs might be taken as 5.0m

Safe grade elevation for proposed RIL plant
be taken as 6.0m

With safe-grade elevation of 6.0m, proper
choice between complete reclamation of 89
ha plant area or construction of a polder was
required to be decided based on techno -
economic and safety considerations.

Flow Characteristics of Gaut ami-Godavari for
estimating Scour Depths

The purpose of these studies was to estimate
maximum possible scour in the Gautami-
Godavari reach in which the pipeline is laid (i.e.
from landfall point to river mouth). From the
studies carried out on 1-D model to estimate
water level and velocities along entire network
of Gautami-Godavari including Gaderu river for
different combinations of tides, storm surges and
flood discharges, the most severe conditions
from the bed erosion point of view were identified.
The velocities predicted in the reach of pipeline
from 1-D and 2-D model with flood from upstream
and spring tide without storm surge at
downstream boundary were maximum of all the
conditions and these velocities were used to
predict the scour depths along Gautami -
Godavari reach.

These studies led to the conclusions that during
100 year return period flood, there was possibility
of degradation of existing deep channel bed in
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the reach from Land Fall Point to the river mouth
by about 10 to 12m. Therefore, the pipeline was
required to be laid 10.0m to 12.0m below the
existing deep channel bed levels.

Identification of Erosion areas around
Landfall Point

It was informed by RIL authorities that erosion
was active at a place where pipe- line would enter
land area. This location is referred as Land Fall
Point (LFP). Studies for identifying the locations
and extent of erosion areas were carried out in
two phases.

In the first phase, the satellite data containing
bank lines, shoals / islands and vegetation areas
were obtained from M/s NRSA, Hyderabad. The
cloud free data from 1989 to 2003 were collected
at an interval of 3-7 years. The bank lines were
superimposed to identify the areas and extent of
erosion. In the second phase, the prevailing
situation was reviewed through site inspection
and local enquiry with residents. From these
studies, it was found that the left bank portion
upstream of landfall point was subjected to
erosion. Bank protection may be necessary in
this reach for safety of landfall point. There was
no noticeable erosion along Gaderu river. In the
Gautami-Godavari reach 2-3 km upstream of
mouth, there was erosion along right bank.

Estimation of Hydraulic Parameters for
Protective Measures

Two dimensional (2-D) studies of Godavari river
were carried out for estimation of hydraulic
parameters viz. water level, velocity and intensity
of discharge required to derive bank protection
measures.

Areach of river Godavari 15 km upstream and 5
km downstream of LFP was studied using the
survey data supplied by RIL authorities.
Topography of the area was defined with the
contours drawn from the spot levels taken during

the survey cross sections at an interval of 1.0 to
3.0 km. The model reach included Vridha
Gautami Godavari off take and G.M.C. Balyogi
bridge. The boundary data for 2-D model were
obtained from the results of 1-D model covering
a reach from Dowleswaram Barrage upto the
mouth of river Godavari downstream of Gaderu
creek confluence. The model reach was
inspected and the results of 1-D model were
reviewed to derive roughness coefficient to be
specified to model. Since the studies were to be
carried out for deriving hydraulic parameters, it
was appropriate to consider steady flow
conditions. Two separate simulations were
carried out to derive design values of velocity
and water level. Thus, the maximum discharge
in river Godavari coupled with low water of spring
tide were specified as boundary conditions for
getting design velocity (MAXVEL RUN).
Maximum discharge and high water with surge
were considered as boundaries for deriving
maximum water level to be used in design
(MAXWL RUN). The outflow from Vridha
Godavari in both cases was specified from the
results of one-D model.

From the results of these studies, review of
conditions at site, and studies carried out for bank
line and channel changes from satellite imageries
as indicated earlier, the values of flow parameters
required for design of bank protection works were
chosen.

River Training / Bank Protection works

The protection measures for the identified
reaches were designed by selecting hydraulic
parameters from 2-D simulation model. The
protection to left bank of Godavari River on
upstream of landfall point with stone in crates of
size 1 m x 1 m x 0.5m was suggested for a flow
velocity of 4.25 m/s and discharge intensity of
65 cumec. The crates were to be laid over non-
woven geofabric filter after dressing the slope of
bank to a stable slope. A review of properties of
soil forming the banks was taken and a slope of
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1:4 was decided according to the angle of internal
friction and angle of repose in water. In addition
to bank protection, an apron of 55 m width
constructed using same crates in three layers
was suggested. Atoe wall of crates at the junction
of slope and apron was suggested. The banks
within this reach were proposed to be raised 1 m
above the local ground level under the condition
that all important and control structures
associated with LFP have the grade level 1 m
above prevailing HFL and submergence of area
between bank line and road was allowed for the
flood period. Nominal pitching was to be provided
for top and landside slope using crates of size
Im x 1Im x 0.3m.

As per the hydraulic parameters, the protection
was not required for the slopes of Gaderu creek.
However, pitching was suggested against the
impact of waves, raindrops and activities of
burrowing animals. The nominal protection to
slopes of Gaderu creek along RIL plant was
suggested in the form of stone in crates of size
1m x 1m x 0.3m laid over non-woven geofabric
filter laid on dressed slope of 1:4. In addition 5m
wide apron and toe wall at the junction of slope
and apron was suggested.

Design of S torm W ater Drainage system for
Onshore Plant site

The total area of 86 ha on the west bank of
Gaderu river was proposed to be reclaimed for
developing onshore plant of RIL. The average
ground level of this area was about 0.66 m above
MSL. RIL has proposed that, out of the total area,
70 hawould be developed to safe grade elevation
and the remaining would be used as undisturbed
green belt. Considering the facts that the
maximum flood levels of 5.0 m estimated under
safe grade elevation studies and maximum 1 day
rainfall of 314.8 mm for 100 year return period,
following three plant area development options
were considered for design of storm water
drainage system :

Elevating the entire 70 ha operational area to
a safe grade elevation level of +6.0m above

MSL

Raising the functional and operational area
to +4.2m, helipad area to +5.7m and the
remaining area to +2.5m above MSL and
providing a ring bund (Polder) all along the
boundary of 70 ha area with top of bund at
+5.7m above MSL

Reclaiming whole area to +2.5m except the
helipad area, which would be at +5.7m above
MSL and providing a ring bund (Polder) as in
option 2

Hydrological studies were carried out for
estimation of rainfall of different return period and
corresponding inflow hydrographs for Gaderu
river catchment. The entire Gaderu catchment
was divided into 8 zones. The rainfall data of
Kakinada rain-gauge station were analysed using
Gumbel Extreme Value Type | (GEV 1)
distribution. The Extreme 1-hourly, 3-hourly and
Daily rainfall depths for 50-year return period
were found to be 79.19 mm, 134.5] mm and
281.43 mm respectively. The respective values
for 100-year return period are 86.06 mm, 147.82
mm and 314.78 mm. Using the inflow
hydrographs for 100 year rainfall as upstream
boundary and predicted maximum flood level of
5.0 m as the downstream boundary, the storm
water drainage system was designed for each
of the options mentioned above.

Protection of sub-marine pipeline

Desk and wave flume studies were carried out
to design the protective armour for the sub-sea
pipeline laid in a nominal trench, especially in
the -breaker zone. The design section for the
protective armour layer was worked out at the
shallow depth of water, using the design curves
established by CWPRS earlier. This section of
the protective armour at -4.0 m seabed level was
also tested in the wave flume under the attack of
breaking waves to confirm its stability.

Desk studies were also carried out to determine
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the scour depth below the pipeline if laid at the
seabed surface. Theoretical computations using
empirical formulae were made to determine the
depth of burial of the pipeline so that the
protective cover layer may not be necessary if
the pipeline would be laid below the scour depth.

It was suggested that the sub-sea pipeline portion
up to -15 m contour may be laid in a nominal
trench of 2m depth below the seabed surface
and covered with protective armour layer of 100-
200 kg stones (W,, = 150 kg). Alternatively, the
pipeline may be laid in a trench of 4m depth below
the seabed surface, without armour protection.
However, the trench should be refilled with sand.
The pipeline in the deeper water beyond -15m
contour may be laid in a nominal trench of 2m
depth below the seabed surface.

MONITORING OF CRACKS IN AJANTA AND
ELLORA CAVES, MAHARASHTRA

Ajanta and Ellora caves are the most spectacular
and well preserved India’s monumental treasure
situated at about 100 km North and 29 km
Northwest respectively of Aurangabad city of
Maharashtra state. The caves are cut into 200m
thick Deccan trap basalt. Ajanta has about 30
caves, of which 6 were completed by the end of
1st century and other caves during 5"-7" century,
in a span of 400 years. The Ellora caves were
also excavated in a span of 5th - 9th century.
Out of hundreds of caves at Ellora, about 34
caves containing different sculptures are well
preserved. The caves at Ajanta and Ellora have
been declared as protected monuments. During
the ages, signs of distress in the form of falling
of loose rock, formation of cracks, opening of
joints, water seepages through cracks were
observed. Since these caves have been declared
as World Heritage monument preservation of
these caves in good condition is most essential.

Studies were done by CWPRS for monitoring
crack growth by way of instrumentation on the
cracks of important caves. The crack width, depth
besides rock movement were monitored
periodically using Demountable mechanical
strain gauges/ vibrating wire strain gauges and
by visual inspections using telltale glass marker.
The crack monitoring over and about two and
half years indicated that the cracks are unstable,
active and widen with time. Differential movement
of rock mass in vertical direction specially for
Ajanta cave number one and cave number two
at the roof of corridor was also noticed. The
results of the long term monitoring would help in
arriving at proper remedial measures.
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GROUND PENETRATING RADAR SURVEY AT ANTARCTICA

CWPRS participated in prestigious Indian
Antarctic Expedition (IAE) for the first time during
22" |AE, Summer, 2003-2004. Shri Rajib Kumar
Sinharay of CWPRS successfully carried out
Ground Penetrating Radar (GPR) survey to study
the shelf ice and polar continental glaciers. In
addition, a very significant survey was also
carried out over the shelf ice to locate a lost
buried hanger containing valuable ice cores. The
survey areas were broadly located in Queen
Maud Land, East Antarctica.

The first phase of survey was carried out over
the shelf ice of Indian Bay near the first Indian
Antarctic station, Dakshin Gangotri to locate a
buried hangar which was lost under the shelf ice
after 1996. GPR survey, using 250 MHz antenna,
successfully located the buried hangar and its
entrance shatft after six years of its disappearance
and the ice cores were retrieved from the hanger.

This survey also revealed the depositional pattern
of snow over this ice shelf.

The polar continental glaciers were investigated
by GPR along 4 km long profile at the southern
margin of Schirmacher Oasis, near Shivaling and
Vettiyya for mapping different features of polar
glaciers and bedrock topography below the ice
cover. Different warm ice zones, melt water
pockets, water filled fractures and water channels
were mapped along the traverses indicating

polythermal nature of the glacier. This study
provided valuable information which can be used
for prediction of the health of retreating glaciers
and to study the effect of global warming on polar
ice cap. The bedrock was found to be dipping
from 30° to 40° at southern part of Schirmacher
oasis, western part of Vettiyya and northern part
of Shivaling whereas it varied from 10° to 30° at
the eastern part of Vettiyya. A small peak was
also discovered at a depth of 16m between
Shivaling and Vettiyya.

A 2.5 km long profile near Tallaksenvarden
nunatek (rocky hill over the ice cover region)
delineated the internal layering of subsurface ice
and a crevasse. These internal layers are
considered as isochrones and provide useful
information to study the ancient climate of the
earth after correlating them with the ice core drill
results.

Three frozen land locked lakes, located at
Schirmacher Oasis near Maitri station, were
surveyed and the bedrock topography as well
as the thickness of ice were mapped.

The survey was also carried out to study the
permafrost over the dry lakebeds and vehicle
paths near Maitri station. Mapping of permafrost
is significant for any civil construction in the area.
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DIGITAL WATER LEVEL INDICATOR FOR
MAHARASHTRA ENGINEERING RESEARCH
INSTITUTE, NASIK, MAHARASHTRA

A single Channel Digital Water Level Indicator
(DWLI) system was developed to measure water
level up to a range of 30 cm with 0.2 mm accuracy
for MERI, Nasik to carry out model studies for
Ghatghar Project. The DWLI system is a Micro
controller based unit which can work in stand
alone mode as well as can be interfaced with a
Personal Computer. The water level data is
displayed on a LCD display on the DWLI system
and can also be download on to a PC through
RS 232 serial communication port. The DWLI
unit can be programmed for specific sampling
time which is user definable depending on the
variation of water level. The unit works on both
Auto and Manual mode. When the unitisin Auto
mode, the sensor automatically adjusts its
movement according to the water surface
whenever there is a variation. In Manual mode,
the sensor can be raised or lowered to a specific
datum level, which can be below or above water
surface to be set as a reference level. Once the
reference level is set, the unitis switched to Auto
mode.

MULTICHANNEL VELOCITY MEASURING
SYSTEM USING PROPELLER CURRENT
METER FOR INSTITUTE OF HYDRAULICS
AND HYDROLOGY, POONDI, TAMILNADU

A PC based 8 channel velocity measuring system
using 25 mm dia propeller current meter has been
developed and supplied to IHH, Poondi,
Tamilnadu for river model studies. The system
has been installed and tested at IHH, Poondi on
Malatar river model at full discharge condition
as well as other discharge conditions. The
rotation of the propeller current meter sensor is
directly proportional to the flow of water. The
system comprises Propeller type Current meter
sensors (25 mm dia), Multichannel Velocity
Interface unit, Personal Computer, Monitor,
Printer. The sensors are connected to 16
Channel Velocity Interface unit, which is sending

data to the PC through centronix parallel printer
port. The Data Acquisition Software has an user
programmable menu for programming various
parameters like number of channels, sampling
time, experimental conditions, calibration data of
the sensor to be used, number of scans etc.
Once the user defined parameters are entered,
the data acquisition can be started. The output
data i.e. the velocity of water is displayed in a
tabular form on the monitor, printed on a printer
and can be stored in a data file for future use.

MICRO CONTROLLER BASED PORT ABLE
TEMPERATURE DATA LOGGER

Physical modeling techniques are used at
CWPRS for studies related to design of thermal
power plants. Since the physical models need
to simulate the field conditions precisely, it is
desirable to carry out measurements in field
before construction of the physical model.
CWPRS has designed and developed Micro
controller based Multi Channel Portable
Temperature Logger with PC interface for such
field measurements. The logger uses thermisters
as the temperature sensors which enable
measurement with accuracy of 0.2°c. Particular
channelis selected using analog multiplexer and
fed to the signal conditioner. Generally, the output
of a signal conditioner is in voltage or current
form, which is connected to Analog to Digital
Converter (ADC). In such cases the resolution
and conversion technique of the ADC decides
speed and accuracy of the measurement. In
order to avoid such limitations of ADC, frequency
modulation technique is introduced in the present
unit. In this technique the change in resistance
of the sensor, caused by change in temperature,
is converted into frequency. This frequency signal
is made TTL compatible, measured, calibrated
and displayed using State-of-the-art micro
controller. Various parameters such as number
of scans, number of channels, Scanning interval
can be programmed from the front panel. The
unit works on battery as well as on mains. The
data can be downloaded to computer for further
processing.
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BUDGET AND FINANCE
PLAN SCHEMES
The main purpose of the Plan Schemes is to strengthen the infrastructure of the Research Station for

serving the Nation more efficiently. Under the Tenth Five Year Plan following four schemes were
under implementation.

(Rs in lakhs)
2003 - 2004

Sl. | Name of the Scheme BE RE FE Actual
No. Expenditure
1. | Information Technology 28.00 17.00 28.00 28.00
2. | Upgradation of coastal and

offshore data collection capabilities,

Remote Sensing and Modernisation

of earth science laboratory 232.00 153.00 112.00 112.00
3. | Upgradation and Modernisation of

Research Facilities 180.00 260.00 153.00 159.00
4. | Improvement of Canal Control

through Modern Techniques 15.00 7.00 1.00 1.00

Total 455.00 437.00 | 294.00 300.00

During the year 2003-04, the following important activities were undertaken under Plan schemes:

§ The current meter rating trolley, was upgraded and modernized, adopting state-of-the art
technology, to enhance its speed, range and achieve accuracy of current meter calibration
conforming to International Standards.

8§ Hydrometric Instrumentation Services Facility for testing/repairs/inspection of Digital Water
Level Recorders was set up under Hydrology project.

§ R&D studies in respect of ‘Field Investigations and development of mathematical model for
predicting water quality in the Panshet and Ujjani reservoir systems’ and ‘Estimation of irrigation
return flows in the Kukadi canal command area’ were completed.

§ CWPRS contributed to Training of Trainers (ToT) programmes under the HP by conducting
ToT courses, as also by way of delivering lectures and holding demonstration sessions on
varied topics such as data processing using HYMOS, river gauging, operation and maintenance
(O&M) of hydrometric equipment, flood studies etc.
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§ Officers were trained at NRSA, Hyderabad in Remote sensing techniques for assessing
reservoir sediment data. Reservoir sedimentation study for Shri Ram Sagar Dam, Andhra
Pradesh is completed.

§ Studies related to coastal erosion at Paradip, Mumbai, Hazira; Morphological behaviour of
Brahmaputra, Yamuna at Agra, Farakka etc were undertaken using Remote Sensing
Techniques.

8§ The equipment such as CTD meters, wind stations, industrial PC’s, tide / wave gauges,
recording eco sounder, DGPS were procured and were deployed for data collection at
Visakhaptnam, Mumbai harbour, Mormugao.

§ Construction of a building for coastal field equipment storage and proper maintenance of
equipment is underway.

8 Procurement of Equipment viz. Multi electrode Resistivity Imaging System, Vertical Borehole
Geophones, Focused Electric probe and Temperature & Fluid Resistivity probe, Strong Motion
Accelerographs, Engineering Seismograph, Analog Micro earthquake Recorders. The
equipment procured earlier under the scheme was successfully used at Tapovan, Vishnugad,
Tarapur, Korba, Kakrapar etc.

8 Installation of Intranet comprising fibre optic backbone over the entire campus was completed.
Inhouse computer training was given to more than 100 personnel.

8§ Data bases were developed for use and storing of Administration data, Library information,
Stores details, Circulars, etc. Atechnical database containing information on various ongoing
/ completed project at the Research Station is also developed.
Non-Plan

The Non-Plan annual budget of the Research Station is given below:

(Rs. in crores)

Item/ Head 2003-04

BE RE FE Actual
Salary 16.99 16.81 16.93 16.91
Non-salary 2.60 2.60 2.60 2.60
Total (gross) 18.79 19.41 19.53 19.51
Recovery 7.50 7.50 7.50 7.96
Net 12.29 11.91 12.03 11.55
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WELFARE OF STAFF AND WEAKER SECTIONS

Redressal of Staff Grievances : —
A grievance cell has been constituted under the Group Position as on 31-3-2004
chairmanship of Dr A. K. Basu, Joint Director to SC | ST |[OBC| PH | UR
look m_to the grievances of staff members and 24 02 02 01 |129
for their redressal.

31 16 14 02 | 154
60 31 24 13 | 350

85 25 10 13 | 225

The Statistical data relating to the grievances of
Staff referred to Grievance Cell are tabulated
below:

O 0O|m (>

§ Number of grevance cases pending as on Committee for the preservation and enforcement
31.03.2004 - Nil . . . .

of right to gender equality of working women :

8 Number of grievance cases received during There are five members on the committee and

the period April 2003 to March 2004 - Nil the composition of the committee is as per the
§ Number of grievance cases disposed off guidelines from the Honourable Supreme Court
during the period April 2003 to March 2004 - of India. Meetings of the committee are held
Nil regularly and there has been no case referred to

. . the committee during the period under report.
8§ Number of grievance cases pending as on

31.03.2004 - Nil

Minority Welfare :

The recruitment of minorities community and
representation of Minorities in Selection
Committees / Boards is monitored in accordance
with the guidelines issued by the Ministry of
Welfare (present Ministry of Social Justice &
Empowerment) in March 1990.

Monitoring of reservation for physically
handicapped :

Monitoring of the recruitment of physically
handicapped is being done to ensure fulfillment
of three percent quota for this category by the
Research Station.

Monitoring of reservation (for SC / ST / OBC):
Monitoring of the recruitment of candidates from
SC / ST / OBC category is made following the
guidelines issued from time to time. Dr A. K.
Basu, Joint Director guided the overall matters
in this regard as Liaison Officer. A summary of
posts filled from SC / ST / OBC / PH categories
is furnished below :
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The vigilance/disciplinary cases and complaints concerning officers and staff of Central Water and
Power Research Station received proper and prompt attention. The break-up of the vigilance and
disciplinary cases in respect of different categories of officers and staff are given in the tables below:

VIGILANCE AND DISCIPLINARY CASES

Vigilance Cases

Sr. | Particulars Categories of officers/st aff
No.
Group | Group |Group | Group
‘A’ ‘B’ ‘C D
01 | Number of cases pending in the beginning Nil Nil Nil Nil
of the year
02 | Number of cases added during the year Nil Nil Nil Nil
03 Number of cases disposed off during Nil Nil Nil Nil
the year
04 | Number of cases pending at the end of Nil Nil Nil Nil
the year
Disciplinary Cases
Sr. | Particulars Categories of officers/st aff
No.
Group | Group |Group | Group
‘A’ ‘B’ ‘C D
01 | Number of cases pending in the beginning Nil 01 06 Nil
of the year
02 Number of cases added during the year Nil Nil 02 01
03 | Number of cases disposed off during N.A. 01 07 Nil
the year
04 | Number of cases pending at the end of Nil Nil 01 01
the year
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HYDROLOGY PROJECT - |

Hydrology Project (HP) was implemented by the
Government of India with external support from
the World Bank. The primary objective of the
project was improvement of the country’s
institutional and technical capabilities to measure,
collate, analyze and disseminate quantity and
quality data concerning all aspects of surface
water and ground water resources, including the
related climatic data.

The first phase of the project, which commenced
in December 1995, was physically and financially
closed in December 2003. Within the overall
framework of HP, CWPRS performed the role of
a facilitator in R&D, training and activities
involving special studies and technical support.
Specific tasks undertaken by CWPRS included:

i) Upgradation of Current Meter Rating Facility:
Considering the importance of discharge
measurements for effective water resources
planning, development and management
within the country, more than 1,000 stream
gauging sites were either upgraded or newly
established under HP. CWPRS upgraded the
five-decade old Current Meter Rating Trolley
(CMRT), and refurbished the Rating Tank
facility, to meet the specific current meter
calibration requirements, as stipulated in the
relevant national and international standards.
The upgradation of CMRT was done through
an Indian agency. Availability of indigenous
technical know-how would enable
maintaining/upgrading the facility in future
without any difficulty.

Hydrometric Instrumentation Services Facility:
Hydrometric Instrumentation Services Facility
(HISF) for DWLR was set up at CWPRS which
includes equipment such as piezometer
standpipe for testing and calibration of DWLR,
pressure calibrator, test and measuring
instruments and precision instrumentation
workshop.

iif) R&D Studies : Three R&D studies, namely

a) Reservoir Sedimentation Survey of
Gangapur Reservaoir,

b) Field Investigations and Development of
Mathematical Model for Predicting Water
Quality in the Panshet and Ujjani Reservoir
Systems’ and

c) Estimation of Irrigation Return Flows in the
Kukadi Canal Command Area (in
association with Maharashtra) were taken
up and final reports in respect of the studies
were submitted.

iv) Training of Trainers: As a part of the
programme for Training of Trainers (ToT),
CWPRS organised four rounds of five-day ToT
course on ‘Analogue/Digital Water Level
Recorders (A/DWLR), Bank Operated Cable
Ways (BOCW) and Sediment Sampling'.
Seventy-three trainers from the participating
agencies were trained through these courses.
In association with the Engineering Staff
College, Nasik, CWPRS also organised five
rounds of 10-day training course on ‘Surface
water quantity’ for supervisors and junior staff
of the Water Resources Department,
Maharashtra.

CWPRS has been identified as a nodal
agency for providing guidance and technical
assistance in the use of Integrated
Bathymetric System for Reservoir Sedimen-
tation Survey (IBSRSS). CWPRS carried out
training and testing of IBSRSS equipment for
the participating agencies of HP at the Institute
of Hydrology and Hydraulics, Poondi, and
Watershed Management Board, Government
of Madhya Pradesh. Hydrographic survey
using ISBRSS for lower and upper reservoirs
of Kateri, Ooty, and Satanur reservoir,
Thiruvannamalai, were also carried out.
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COMPUTER FACILITIES

Silicon Graphics Workstation Network :

The high performance ‘Silicon Graphics’ (SG)
Server/ Client /X-Terminal Workstation Network
is currently in use since June 1995. The SG
Workstation Network consists of five Servers with
high number crunching and high performance
graphics capabilities and fifteen X-Terminals.
These are interconnected via switches ona UTP
Network. Several peripheral devices like heavy
duty line printers, a high resolution colour printer,
a laser printer are available on the Network.
Storage/back-up devices like magtape drive, CD
drives etc. also form integral part of the Network.

Remote Sensing Application Facilities :

In order to provide viable and economical
solutions to various problems in the fields of water
resources, river and coastal engineering,
reservoirs and appurtenant structures, it was
decided to use the advanced technologies such
as remote sensing techniques and Geographical
Information System (GIS). Realizing the
importance and usefulness of the powerful tool
of remote sensing in acquiring data/information
for development and management of hydraulics
and coastal engineering, the remote sensing
laboratory has been developed. The lab
comprise Silicon Graphics SGI OCTANE and SGI
02 servers under IRIX Operating System with
the state-of-art facilities such as latest colour
printers, scanner, digitizer, LCD projector, digital
camera and multimedia.

The SG Network and Remote Sensing Network
are used for mathematical modeling, scientific
visualization, image processing and remote
sensing and GIS applications. Following
software packages are available on the SG and
RS Workstation Networks:

g MIKE 21 Computation of tidal
hydrodynamics, wave propagation, water
guality, morphology and estuarine circulation.

%)

LITPACK : Littoral drift distribution and shore-
line evolution.

TELEMAC 2D : Hydraulic design of port
facilities and navigational channels.

EASI/PACE : Digital Image Processing
software for Remote Sensing applications.

SPANS :GIS software.

TIDEWAY-2D : Tidal flow simulation and
associated transport processes of sediment,
heat and pollution.

SANDFLOW / MUDFLOW :Transport of sand
and mud under the action of tides.

SEAFLOW : 2-D simulation of flow field in
estuaries and coastal areas.

OILTRAN : Simulation of oil spill movement
in coastal waters, creeks and harbours.

MORMOT : Motion of moored ships at berth.

VERMO : Vertical motion of a ship in
navigation channel.

NAVIGA : Navigation of a ship in approach
channel under the action of wave, wind and
current.

OUTRAY : Wave transformation from deep
to shallow coastal waters.

PORTRAY : Wave disturbance in harbours.

REFDIF : Computation of refraction and
defraction of waves in coastal areas.

RMAZ2 : 2-D finite element model for flow in
estuaries and streams.

SOLVIA : Dynamic analysis of dams
EAGD4 : Earthquake analysis of gravity dams.

CHARIMA : 1-D hydrodynamic and sediment
transport model.
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@ SEDIM : 2-D simulation of sediment transport
in ports and harbours.

@ CORMIX : Near field and far field mixing and

dilution in open channel flows.

SEDTRANS : Sediment transport in open
channels.

Q

DREDCHAN : Sedimentation in dredged
channels.

NETWORK : Unsteady flow in river network.
FLOP : Flood routing and reservoir operation.

STRAT 2D : Stratified flow.

8 QO 8 ©

WATER HAMMER : Computation of transient
flows in pipelines, surge shaft etc. of
hydroelectric power plants.

IMAGE PROCESSING : Developed in-house
for processing and analysis of field images
collected using remote sensing satellites.

Several in-house software packages have
been developed for visualization of data
generated from mathematical models. These
include:

2D flow-field simulation
Simulation of ‘Oil-sleek’ in harbours/sea
3D simulation of ‘dam-break’

Concentration of effluent discharges in creeks

Q 8 8 8 8

Presentation of different stresses, time
histories, frequency curves in case of FEM
for dams

Computation of siltation and dredging
quantities including graphical presentation

MIS-LAN Network/Camus-wide Network :

A Local Area Network (LAN) is in use for
Information Management at CWPRS. The
Network uses Novell Netware Operating System
and fifty distributed nodes within two buildings
linked by a optical fibre cable.

The MIS-LAN system is serving the needs by
computerization of various sections viz.
Administration, Bills, Accounts, Procurement and
Services, Pay and Accounts Office, Executive
Engineer (Civil)’s Office, Technical Co-ordination
etc. There are over 150 User accounts on the
MIS file server.

A 230-node campus-wide Network was
commissioned under the Plan Scheme “IT
Development at CWPRS”. A Gigabit optical fibre
cable running through-out CWPRS campus is
serving as a backbone. The PCs / Nodes in
various divisions / sections/ offices are physically
connected to LAN Servers via Layer 3 switches
through the Network of optical fibre and Cat-6
UTP cables. With this network, the IT infrastruc-
ture is now available for sharing and exchanging
information/data generated within the Research
Station. The Internet through leased line
connection from VSNL, is also extended to
various offices/divisions through this Network.

Several databases giving details about stores,
estimates, staff, residential quarters etc. and
other information such as Hindi Unit, Library,
technical reports, monthly technical bulletins, civil
works, rate contracts etc. are made available on
the Intranet.
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PAPERS PUBLISHED

No. | Authors

Title

Reference

1. | Kashid M B
Bhambure SR &
Abdul Rahiman P M

Selection of hydro mechanical
equipment for small hydro

3 International Course on
Small Hydro Development,
New Delhi, April 2003

2. | Saha B K
Ghosh AK &
Shirke I M

Rock stress measurement by
flat jack method

Seminar on Productivity &
Speed in Tunnelling
Dehradun, June 2003

3. | Agrawal J D

Short term forecasting using statistical
and neural techniques

4. | Selvabalan M

Advantages of artificial neural networks
& genetic algorithm techniques over
conventional mathematical techniques

Workshop on Atrtificial
Neural Network Applications
in Hydraulic Engineering,
Pune, July 2003

5. | Ramteke R S
Subba Rao C &
Ghosh N

Geophysical investigation for detection
of cavities at Dowleiswaram arm of
Godavari Anicut, Andhra Pradesh

Seminar on Exploration
Geophysics, Bhubaneswar,
September 2003

6. | Das S N George B
Kanetkar CN &
Roy S K

Design of optimum mooring systems

6™ International Conference
on Coastal & Port
Engineering in Developing
Countries - COPEDEC VI,
Colombo, September 2003

7. | Atkekar N D
Joshi M A and
Kokate V K

Change detection with enhanced
angular resolution

18" Annual International
Conference of IEEE,
Bangalore, October 2003

8. | Deolalikar P B
Bhosekar V V &
Sridevi M |

Role of dams in water resources
management

National Conference on
Water Conservation &
Management for Sustainable
Development, Uttaranchal,
October 2003

9. | Prabhat Chandra
Chavan S S and
Purandare U V

Selection of disposal grounds for
dredged material for Mormugao port
development schemes

Dredging Symposium- 2003
Mumbai, October 2003

10. | Purandare UV &

Behaviour of the Delta & river

Bapaye VM entrances in the context of
dredging & development
11. | Vaze V'V Protection of eroding shore line
Ghosh LK & by beach nourishment using

Purandare U V

dredged material at Paradip

Dredging Symposium - 2003
Mumbai, October 2003
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12. | Nagendra T Successful disposal strategies for Dredging Symposium- 2003
Ramesh N dredged material at Kandla Port Mumbai, October 2003

Kapileshwar P S
Berde P V and
Purandare U V

13. | Purandare UV & Challenges in the field of dredging in Dredging Symposium- 2003

Bapaye VM Indian scenario & need for indigenous | Mumbai, October 2003
R & D efforts

14. | Bhave V G Integrated approach in flow analysis for | International Seminar on
Hardikar S G planning water supply scheme Watershed Development,
Shitole M S Visakhapatnam,

October 2003

15. | Shirke J M Geotechnical appraisal of quartzite
Ghosh AK & as foundation rock mass at
Saha B K Markandeya Dam, Karnataka, India

International Conference

16. | DesaiV T Studies on roller compacted concrete oCn Actcelet_ratedf Hvd
Sathe AK mixes- Ghatghar pumped storage Pons rtuc gndo B)(] rtopower
Patil AV & scheme, Maharashtra rojects, Ledu, bhutan,
Pillai S J October 2003

17. | Agrawal AK Hydraulic design of silt flushing tunnel
Sinnarkar R M & gate, Tala H.E. project,
SahuK C & Bhutan - A case study
Deolalikar P B

18. | BasuAK Water quality of Panshet and Ujjani Presentation of R&D Studies
Sinha J reservoirs, Maharashtra under Hydrology Project,
Manivanan R & New Delhi,
Kanetkar C N October 2003

19. | Abdul Rahiman P M | Ecofriendly strategy for power needs All India Seminar on Energy
Kashid M D & Environment - Issues and
Bhambure SR & Challenges, Mussoorie,
Chavan AR November 2003

20. | GuptaR P Ground improvement with application | Workshop on Application of
Chhatre MV & of geosynthetics Geosynthetics in
Muralidhar B Infrastructure Projects,

New Delhi, November 2003
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Title

Reference

21. | Bhore M P &
Chhatre M V

Evaluation of Geomembrane
properties for use in training bund of
discharge structure of a power plant
- A case study

Workshop on Application of
Geosynthetics in
Infrastructure Projects,
New Delhi, November 2003

22. | Wadhwa R S
ChaudhariM S
Chandrasekhar V
Saha A and
Mukhopadhyay R

Geophysical investigations for deciding
alignment of head race tunnel and
location of lake tapping at Koyna
Hydroeletric Project, Maharashtra,

International Symposium
Fusion Technology
Geosystem Engineering,
Rock Engineering &
Geophysical Exploration,
Seoul, Korea, Nov. 2003

23. | Dhilipkumar R &
Balakrishna S

Water quality modelling for the
development of fresh water lake in
coastal Environment

International Conference on
Water & Environment,
Bhopal, December 2003

24. | Wadhwa R S
Subba Rao C and
Ghosh N

Reliability of empirical relations for
estimation of dynamic elastic
parameters from in situ compressional
velocities

Geotechnical Engineering
for Infrastructural
Developments 2003

25. | Azamathullah H Md.

Narulkar S M &
Bhajantri M R

Real-time operation of reservoir
system for irrigation scheduling

26. | BhajantriM R
Eldho T | and
Deolalikar P B

Challenges in numerical simulation of
free surface flow over spillway

27. | Shirke J M
Ghosh AK &
Saha B K

Geotechnical appraisal of
guartzite as foundation rock
mass at Markandeya Dam, Karnatak

28. | Abdul Rahiman P A
Bhambure S R and
Kondayya R K

Selection of pumps for special
applications- Some critical aspects

30" National Conference
on Fluid Mechanics &
Fluid Power, Surathkal,
December 2003

29. |DesaiVT Strengthening of the scroll cases/spiral | National Seminar on
Sathe AK casings and draft tubes of hydro power | Renovation, Modernization
Patil AV & projects - Case studies and Life Extension of
Pillai S J Hydropower Plants,
New Delhi, December 2003
30. | Sathe AK Selection & application of epoxy National Conference on
DesaiVT compounds in rehabilitation of Hydraulics & Water
PatilAV & hydraulic structures Resources - HYDRO 2003,
Pillai S J Pune, December 2003
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31. | Atkekar N D & Multi channel portable temperature
GangalAC logger with PC Interface
32. | Kashid M B Planning for drinking water system
Bhambure S R - A case study
Abdul Rahiman P M
Chavan AR
33. | Deolalikar P B Hydraulics of tunnel spillways
Pethe P C
Bhosekar V V &
Sridevi M |
34. | Kulkarni S D & Hydraulic model studies for proposed
Shitole M S road & rail bridges across Kosi river
in Bihar
35. | Hardikar S G Effect of MEP on projection of rainfall
Bhave V G & & runoff events
Shitole M S
36. | Deshmukh D N Studies for prediction of effect of urban | National Conference on
Shitole M S & developments by CIDCO on flow Hydraulics & Water
Naveed Ali S conditions in Panvel creek, Resources - HYDRO 2003,
Navi Mumbai Pune, December 2003
37. | OakRA Use of percolation canal for increase in
Pawar M K & ground water recharge
Shitole M S - A field experience
38. | KunjeerP S & Application of remote sensing to
Issac N assess reservoir sedimentation
39. | Balakrishna S Studies for disposal of effluents from
SharmaV B & power plants into creek waters
Singh AK
40. | Sinha J Hydrodynamic and water quality model
Manivanan R of reservoir
Kanetkar C N
Ghosh L K
41. | Mathew F T & Estimation of design storm for the
Vivekanandan N Kudankulam region
42. | Prayag J D A study of clear-water scour around
Shitole M S & bridge piers located in the close
Singh M N proximity of a bridge
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43. | Singh M N Physical modelling techniques
Prayag J D & - Case studies
Shitole M S
44. | |saac N River training in alluvial flood plains
Mehendale P B &
Shitole M S
45. | Ravi Sankar N & Laboratory wave generation using
Kudale M D plunger type wave maker
46. | Kudale M D Use of flexible gabions in coastal
Kulkarni S P protecion works
Purohit AA
Poonawala | Z &
Sarma S R
47. | Jagdeesh H B Long term effects of siltation pattern
JoshiVB & due to developments at
Purandare U V New Mangalore port
: : National Conference on
48. | Phani Kumar M Planning of coastal structures for Hydraulics & Water
Joshi VB & developments of landing facility for Resources - HYDRO 2003,
Purandare U V catamarams of Visakhapatnam Pune, December 2003
49. | Singh C B Mathematical model studies to
Atkekar N D & determine length of approach Jetty
Sharma 'V B for fishing harbour
50. | Prabhat Chandra Optimisation of layout for
Chavan S S & development of fishing harbour in
Purandare U V Vasco, Goa - A case study
51. | Kapileshwar P S Training of Arasalar river channel for
Patil UB & development of fisheries harbour at
Purnadare U V Karaikal
52. | Ghosh L K Upgradation of Shankarpur fishing
Narayan Prasad harbour
Hradaya Prakash &
Gopikrishna A
53. | Ramesh N Optimisation of layout for barge berths
Kulkarni S H & small craft jetties near Bunder basin
Nagendra T at Kandla port

Kapileshwar P S &
Purandare U V
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54. | Rizwan Ali & 2D stability analysis of masonry gravity
Hanumanthappa M S| dam using finite element method
- A case study
55. | KulkarniB S Test rigs for flowmeter calibration
Chavan AR & - Design consideration
Kondayya R K
56. | Patil SL Hydraulic model studies for tailrace
Srivastava Y N system - A case study
Marandi D C &
Deolalikar P B
57. | ShahCM Optimisation of size of desilting
Shitole M S & chamber - A case study
Verma M K
58. | Erande R S Data logger for adiabatic calorimeter
Ranade SD & - temperature measurement
GangalAC
: : National Conference on
59. | OakRA Rockfall, landslides and resulting Hydraulics & Water
Shitole M S & damages to hill slope Resources - HYDRO 2003,
Pawar M K - A field experience Pune, December 2003
60. | Guptal D & RIS potential of some important
Shende V J reservoirs in peninsular India
- A statistical estimation
61. | Kamble RK & Use of isotope techniques in dam
Vaidya S D seepage investigations
62. | Panvalkar GA & Damage assessment of a concrete
Shirke I M structure in distress - A case study
63. | Deshmukh D N Studies for improvement of raw water
hitole M S & supply at intake of Tanda Thermal
Roman U C Power Station, Uttar Pradesh
64. | Shitole M S & Siting a railway bridge across river
Singh M N Yamuna at New Delhi - A case study
65. | BapatAD Integrated approach for
GuptaRP & augmentation of water supply through
Venugopal K an artificial storage facility
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66. | JadhavR C Experimental investigation for design
Bhajantri M R of ski-jump bucket - A case study
Azmathullah H Md.
Deolalikar P B
67. | Oak R A Drag and lift forces on a submersible Ha(t]:ona}! Cogr:f\?vretnce on
Pawar M K & hydraulic structure - A case study ydraufics aer
Shitole M S Resources - HYDRO 2003,
Pune, December 2003
68. | Goel P K Baffle distributors as automatic gates
Mehendale P B &
Arora M
69. | Phadke SV & Data base for hydraulic model studies
Tarudkar P H
70. | Kudale M D Design wave prediction alongwith
Kanetkar C N & coasts of India
Poonawala | Z
International Conference on
71. | Poonawala | Z Rehabilitation of rubble mound Coastal & Ocean
Kudale M D breakwaters by providing a wide Technology
Purohit AA & Toe-berm Chennai, December 2003
Kulkarni S P
72. | Purandare U V & Models can save billions - Case study
Prabhat Chandra for the development of Mormugao port
73. | Kriashnaiah C Resitivity surveys for electrical earthing | National Seminar on Design
Panvalkar G A system of nuclear power plans at of Earthing Systems,
Ramteke R S & Kaiga Karnataka New Delhi, December 2003
Ghosh N
74. | Pangavhane S M Influence of some physicochemical International Conference
Prabhakar V M characteristics of water on on Water & Environment :
Kamble K J and Phytoplalkton in Panshet and Ujjani Utilization Conservation &
Basu AK reservoirs Management, Bhopal,
December 2003
75. | Azmathullah H Md Scour geometry below flip-bucket First International

DeoM C
Bhajantri M R &
Deolalikar P B

spillways

Conference on Renewable
Energy, New Delhi,
February 2004
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76. | Ghosh N Non-destructive testing of concrete National Symposium on
structures: Contributions and Diagnosis & Evaluation of
capabilities of CWPRS Concrete Structures Using
Non-destructive Techniques,
Pune, February 2004
77. | EOE.IEE. "EEIPEUEOEIEEOEAE®UXE IEAE E&0VEHEACERER
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78.

Prabhakar V. M.
Garud V. S.
Vaidya S. P.
Basu A. K.

Spatial and seasonal variation of
primary production in Panshet and
Ujjani reservoirs

National Seminar on Inland
Water Resources and
Environment.
Thiruvananthpuram,
February 2004
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PARTICIPATION IN SEMINARS / SYMPOSIA / CONFERENCES / WORKSHOPS

No.

Name

Seminars / Symposia / Conferences / W orkshop s

1

2)

3)

2003,

4)

5)

6)

S. D. Ranade
S. Selvan

Rajkumar
T.M. S. Rao

N. Vivekanandan

K. J. Kamble R. Dilipkumar

Dr. L. K. Ghosh
Dr. N. Ghosh

M. S. Shitole

P. B. Deolalikar
Dr. 1. D. Gupta
A. R. Chavan
Dr. A. K. Basu
S. Govindan

Dr. J. M. Shirke
A. D. Bapat

R. D. Kulkarni

V. G. Bhave

B. P. Shah

R. A. Oak

D. N. Deshmukh
P. C. Pethe

M. N. Singh

P. B. Mehendale
P. V. Awate

Smt. V. V. Bhosekar
Smt. Neena Isaac
C. M. Shah

Dr. V. P. Shukla
V. G. Bhave

M. R. Bhajantri
Hraday Prakash
L. R. Ranganath

Seminar on “Geographical Information System”,
May 21-22, 2003, Pune

Training module on “Investigation for Planning & Formulation of
Hydropower Project”, June 3-13, 2003,
National Water Academy, Pune

Short term training course on “Integrated Water Resources
Management using RIBASIM Software”, June 10-20,

National Water Academy, Pune

Training course on “Environmental Management for River Valley
Projects”, June 16-20, 2003 National Water Academy, Pune

Symposium on “Interlinking of Rivers”, June 20, 2003,
Institution of Engineers (India), Pune Local Centre, Pune

Workshop on “Artificial Neural Network Applications in Hydraulic
Engineering”, July 5, 2003, Bharti Vidyapeeth, Pune

90



CWPRS

Annual Report 2003-2004

No.

Name

Seminars / Symposia / Conferences / W orkshop s

7

8)

9)

10)

11)

12)

13)

14)

15)

16)
17)

18)

19)

20)

Smt. M. |. Sridevi
P. Vijayagopal
H. M. Azmatullah

Smt. V. M. Bendre
Dr. L. K. Ghosh
M. S. Shitole

P.V. Berde

Shri K. Venugopal

Dr. M. M. Kshirsagar
Ms. Suneeta Jatwa

M. R. Bhajantri

B. Vijaykumar
K. N. Narayankar
A. Sonawane

Dr. (Smt) Shanti Vaidya
Dr. V. M. Prabhakar

Dr. J. M. Shirke
S. G. Chaphalkar
Dr. C. Krishnaiah
P. B. Tongaonkar
B. Muralidhar

M.B. Kashid

U. V. Purandare

U. V. Purandare
V.V.Vaze, T. Nagendra

Smt. S. V. Phadke

M. R. Bhajantri
Dr. M. R. Kulkarni

S. P. Kulkar

\. KaV al

ni
74

National seminar on “River Basin Organisations”,
July 10-11, 2003, National Water Academy, Pune

Induction training (4th batch) for promotee officers of Grade IV
(JTS) of ISS, programme held by the Training Division, CSO of
Ministry of Statistics and Programme Implementation,

July 21 - September 12, 2003, New Delhi

Training module on “Rain Water Harvesting and Ground Water
Recharging”, July 22-26, 2003, National Water Academy, Pune

Training course on “Watershed Development and Management”,
August 25-29, 2003, National Water Academy, Pune

Short term course on “Design and Selection of SHP Works”,
September 2-6, 2003, Roorkee

Training on “Linux Administration”,
September, 9-12, 2003, Pune

Workshop on “Water Quality Aspects Related to Hydrology
Project”, September 26, 2003, New Delhi

Symposium on “Koyna Lake Tapping and Tunnelling
Techniques” conducted by IGS, Pune Chapter,
September 27, 2003, Pune

Training programme on “Investigations and Report Preparation
for SHP Projects”, October 6-10, 2003, Roorkee

"Dredging Seminar”, October 7, 2003, Mumbai

Dredging symposium on “Dredging for Development”,
October 9-10, 2003, Mumbai

Workshop on “Bridge Scour River training and Protection
Works”, October 11, 2003, New Delhi

Seminar on “Industrial Application of CFD Simulation”
October 14, 2003, Pune
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No. Name Seminars / Symposia / Conferences / W orkshop s
Academy, Pune
21) V.Venugopal National seminar on “Water Harvesting”,
November 19, 2003, Hyderabad
22) Dr. C. Krishnaiah Training course on “Technique of Rain Water Harvesting”,
G. A. Panvalkar November 19-21,2003, Pune
23) M. P Bhore Workshop on “Applications of Geosynthetics in Infrastructure
B. Muralidhar Projects”, November 20-22, 2003, New Delhi
24) |.Z. Poonawala International Conference on “Coastal & Ocean Technology”,
U. V. Purandare December 10-12, 2003, Chennai
M. D. Kudale
25) V.T. Desai National Seminar on “Renovation, Modernisation & Life
extension of Hydropower Plants”,
December 11-12, 2003, New Delhi
26) M. R. Bhajantri “30" National Conference on Fluid Mechanics & Fluid Power”,
P. M. Abdul Rahiman December 11-13, 2003, Surathkal
27) R.Dhilip Kumar International Conference on “Water & Environment WE-2003",
S. M. Pangavane December 15-18, 2003, Bhopal
28) Dr. C. Krishnaiah National Seminar on “Design of Earthing Systems”,
December 18-19, 2003, New Delhi
29) Ch. Subba Rao Indian Geotechnical Conference on “Geotechnical Engineering
for Infrastructural Development”,
December 18-20, 2003, Roorkee
30) B.S. Kulkarni National Conference on “Hydraulics & Water Resources -
C. B. Singh HYDRO - 2003", December 26-27, 2003, CWPRS, Pune
J. D. Prayag
Narayan Prasad
R. A. Oak
T. Nagendra
S. D. Kulkarni,

Smt. S. G. Hardikar
Y. N. Srivastava

M. R. Bhajantri

A. K. Sathe

Rizwan Ali

U. C. Roman

M. Phani Kumar

J. A. Panvalkar

S. Naveed Ali

P. S. Kunjeer

N. Ravi Sankar
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No. Name Seminars / Symposia / Conferences / W orkshop s
31) Smt. Anuja Rajagopalan Training programme on “Application of Remote Sensing &
Smt. R.S. Erande Geographic Information System Techniques in Water Resources
Development and Management”,
January 6-16, 2004, National Water Academy, Pune
32) Smt.V. M. Bendre Workshop on “Inter Basin Water Transfer”, January 20-21, 2004,
Dr. N. Ghosh National Water Academy, Pune
P. B. Deolalikar
S. Govindan
A.R. Chavan
Dr. A. K. Basu
D. N. Deshmukh
Smt. V. V. Bhosekar
P.B.Mehendale
33) Dr.(Smt) S.A. Harshe 54" National Conference on “Occupational Health”,
January 22-25, 2004, Kochi, Kerala
34) P.B. Deolalikar National Seminar on “River Basin Organisation”,
January 27-28, 2004, New Delhi
35) Dr.V. M. Prabhakar National seminar on “Inland Water Resources and
Environment”, February 2-4, 2004, Thiruvananthapuram
36) A.K.Sathe Advance course on “Structural Health Monitoring, Repair and
S.J. Pillai Rehabilitation of Concrete”, February 4-6, 2004, Chennai
37) B.Vijayakumar Training on “IT Development in CWPRS”,

38)

39)

40)

K. N. Narayankar
S. R. Swami
Ajay Sonavane
Ms. P. D. Rabade
P. S. Solanki

R. S. Kulal

Raj Kumar

Smt. V. M. Bendre
M. S. Shitole

Dr. N. Ghosh

B. K. Saha

A.V. Patil

N. B. Varshikar

Raja Mukhhopadyay
V. K. Ghodake

February 3 - March 3, 2004, Pune

Training programme on “Economic Analysis of Irrigation
Projects”, February 4-12, 2004, National Water Academy, Pune

Seminar on “Silting of Rivers-Problems and Solutions”,
February 12-13, 2004, New Delhi

National symposium on “Diagnosis & Evaluation of Concrete
Structures using Non-destructive Techniques”,
February 25-26, 2004, Pune
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No. Name

Seminars / Symposia / Conferences / W orkshop s

41) M. Selva Balan
S.K. Tiwari
S.B. Salunke
V.P. Deswandikar

42) S.G. Chaphalkar

10" National seminar on “Physics and Technology of Sensors”,
March 4-6, 2004, Pune

National Seminar on “Construction Management
- Latest Trends and Developments”, March 26-27, 2004, Pune
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CONFERENCES / COURSES / MEETINGS ORGANISED BY /AT CWPRS

SHORT COURSE ON APPLICATION OF CON-
TROLLED BLASTING IN CIVIL ENGINEERING
PROJECTS AT CWPRS, PUNE

Excavation of rock by conventional method of
drilling and blasting, involved in the construction
of all major civil engineering projects like dams,
nuclear power plants, tunnels, is always
associated with several adverse environmental
effects like ground vibration, airblast and flyrock.
For past four decades, CWPRS has conducted
about 125 studies on controlled blasting to
provide the recommendations and guidelines for
restraining these unwanted effects within safe
limits. A short course was organized at CWPRS
on 16 - 17 October 2003 with a view to
disseminate the knowledge to engineers,
research scientists and academicians.

More than 40 participants from government
departments such as Koyna and Ghatghar
Projects, CDO, Nasik, Brahmaputra Board,
NPCIL, NTPC, NIRM as well as from private
organizations like Gulf Oil Corporation Ltd., Patel
Engineering Co., Globe Agencies, etc. attended
the course. CWPRS officers delivered lectures
covering various aspects of controlled blasting,
including selection of suitable explosives, safety
criteria, design of blasting pattern and prediction
and control of unwanted effects of blasting.
Several case studies to highlight the practical
applications of controlled blasting were also

presented. All the lectures were very well
received and followed by a lot of interaction with
the participants.

TRAINING COURSES ON “COAST AL ERO-SION
AND PROTECTION WORKS”

India has a coastline of about 7500 km length;
out of which about 2000 km is affected due to
coastal erosion. CWPRS has major involvement
in coastal protection works in India through wave
flume studies, desk studies and field
investigations.

Recognizing the need for imparting training to
the field engineers engaged in coastal protection
works from different departments of the states
and UTs, The Ministry of Water Resources has
accorded sanction for conducting 10 training
courses on ‘Coastal Erosion and Protection
Works’ under the Xth plan scheme.

A training course for the engineers from Gujarat
state was held during 18-21 February, 2004 at
CWPRS, attended by 19 participants. A similar
course was conducted for the Engineers from
Tamilnadu state during 9-12 March 2004 at
CWPRS, attended by 25 participants. The
lectures covered coastal processes, coastal
erosion and protection (innovative methods),
design of coastal structures, field data collection,
design of seawall etc. A site visit to Theronda
and Varsoli fishing harbour was undertaken.
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TECHNICAL INTERACTION SESSION “HYDRO-
POWER, PUMPS AND FLOW MEASUREMENT”
FOR SARDAR SAROVAR NARMADA NIGAM LTD.
AT GANDHI-NAGAR

Sardar Sarovar Narmada Nigam Limited
(SSNNL), Gandhinagar, Gujarat are executing
the world’s largest pumping scheme to pump
water from canals to the command area. While
providing water to command area, at certain
places drop in elevation would be available to
allow generation of power also. SSNNL wanted
to impart training to their engineers in different
aspects of pumping, hydropower generation and
flow measurement. On request from SSNNL,
CWPRS conducted a tailor-made course on
“Hydropower, Pumps and Flow Measurement”
at Gandhinagar, during 19-21Nov. 2003.

Around 40 participants from SSNNL including
senior officers of the rank of Chief Engineers and
Superintending Engineers attended the session.
CWPRS Officers delivered sixteen lectures
covering a wide range of topics from types and
classification of pumps and turbines, selection
of pumps and turbines, pumping system
optimization, water conductor systems for
turbines, different types of flowmeters and their
selection, flow measurement in closed conduits,
calibration of flow meters, flow measurement in
field, instrumentation, desilting basins etc. The
program was very well received by the Officers
of SSNNL.

PROGRAMME FOR CREATING RESOURCE POOL
BY MASS AWARENESS CAMPAIGN ON
PRESERVATION AND CONSERVATION OF WATER
QUALITY

As a part of celebrations of “Fresh water Year
2003”, a programme was conducted at CWPRS
on 8" Dec., 2003 to provide guidance for simple
water quality tests to the “Resource Pool” in order
to create mass awareness regarding
preservation and conservation of water and its
guality. All the 20 participants were from field units
of All India Women’s Conference (AIWC). The
programme was inaugurated by Shri. P. C.
Zapake, Chief Engineer, Govern-ment of
Maharashtra. Smt. Shobhana Ranade, Patron,
AIWC was the Guest of Honour.

Three lectures were delivered by the Resource
Persons which covered, need of involvement of
women for better water management; modern
techniques of irrigation used for saving fresh
water; interlinking of river basins; simple ways
of saving water; reasons and effects of pollution
and degradation of water quality and the ways
to mitigate the same. These were followed by a
demonstration of water testing covering: removal
of turbidity and chlorination of drinking water
using disinfecting agents, determination of
residual chlorine in water, to check pH of water,
basic water quality for domestic uses.

Kits containing chemicals and measuring articles
with instructions were distributed to all
participants.
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TRAINING COURSE IN COASTAL
ENGINEERING FOR TRAINEE OFFICERS OF
NATIONAL HYDROGRAPHIC SCHOOL, GOA

As a part of Long Hydrographic specialist course
of National Hydrographic School, Goa, ten naval
officers attended training in Coastal Engineering
at CWPRS from 29" November - 03" December
2004. The officers were introduced to the
activities of CWPRS in Coastal Engineering
followed by series of lectures and visit to various
model facilities in the research station. On the
concluding day of the course, a two hours written
test was taken on the various topics covered
during the lectures. The training officers took
active participation in the above programme and
showed keen interest in the various topics.

NATIONAL CONFERENCE ON HYDRAULICS &
WATER RESOURCES: HYDRO 2003

National Conference on “Hydraulics and Water
Resources - HYDRO 2003” was held at CWPRS
in collaboration with Indian Society for Hydraulics
(ISH) during December 26-27, 2003. The
Conference was inaugurated by Dr. M.A. Chitale,
Former Secretary, Ministry of Water Resources,
Government of India. The Conference was
attended by 82 engineers/ scientists and the
proceedings included 92 technical papers in the
areas of Water Resources Planning and
Management, Environmental Hydraulics, Fluvial
Hydraulics, Maritime Structures, Hydraulic
Structures and Machinery, Hydraulic
Instrumentation, Reservoir induced Seismicity,
Rehabilitation and remodelling of existing
structures and Fresh water studies. Honourable
Union Minister of State for Shipping, Shri Dilip
Gandhi presided over the valedictory function.

INDIA-AFRICA SUMMIT ON WATER PARTNERSHIP

India Africa Summit on Water Partnership was
organised at Pune on February 11-12, 2004 by
the Federation of Indian Chamber of Commerce
and Industry (FICCI). The sponsors for the

summit included Ministry of Water Resources,
Kirloskar group, Pune, and Jain Irrigation
System, Jalgaon

The objectives of the summit were to highlight
India’s experience and expertise in Water
Management and Irrigation systems and how
other developing countries can benefit with an
aim to:

8 Assess the possibility of Private sector
involvement and partnership with African
countries to achieve sustainable water supply
in those countries;

8§ Deliberate on important Fresh Water
conservation issues crucial for Africa like
purification, recycling, rainwater harvesting,
etc.

8 Provide unique opportunity to Indian
companies to showcase their expertise to the
African leaders by way of Unit visits

8 Explore funding sources such as AFDB, India
Development Initiative and NEPAD Initiative
of Government of India.

The summit was inaugurated by Shri Suresh
Prabhu, Chairman, Task Forces on ‘Inter Linking
of Rivers’ and the keynote address was delivered
by Shri S.B. Mookherjee, Minister of State for
Commerce and Industry, Government of India.
The inaugural session was followed by country’s
statements by representatives of African
countries

In the afternoon, Technical Session - Il covered
presentation on ‘Research and Development in
Water Resources’ by Mrs V M Bendre, Director,
CWPRS.

On 12" February five African delegates visited
CWPRS.

Majority of the participants from the African
nations showed keen interest on technical
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LECTURES DELIVERED AT OTHER INSTITUTES

No. Name Topic Course Det ails
1. V P Shukla Matrix algebra
2. | D Gupta Dynamic analysis using FEM
Applications of FEM/FEA in
3. L R Pattanur (Ms) Case study on dam analysis using FEM designing Water Resources
Structures, NWA, Pune,
4, C B Singh Case study on hydraulics using FEM April 21 - May 2, 2003
5. K R Dhawan Case study on analysis of underground
cavities using FEM
6. R A Oak Scour phenomena Senior Professional Course,
Indian Railway Institute of
Civil Engineering, Pune,
May 27, 2003
7. R B Deogade (Smt)  Calibration of velocity measuring devices o ] )
in rating tank Training of Trainers in
Hydrometry, NWA, Pune,
8. SV Oak Care and maintenance of cup type June 3, 2003
current meter
9. V V Vaze Innovative Techniques of pre-cooling Dahanu Thermal Power Station,
channel for faster heat dissipation at Dahanu, June 5, 2003
Dahanu Thermal Power Station
10. J M Shirke Engineering geological investigations &
data needs for planning & formulation of
HE Projects
. . . . Investigations for Planning &
11. | D Gupta Selsmolog|cal studies for H.E. projects Formulation of Hydropower
- An overview Projects, NWA, Pune,
o S June 3-13, 2003
12. N Ghosh § Geophysical investigations for
H.E. projects - An overview
§ Geophysical investigations for
H.E. projects - A case study
13. R A Oak Prediction of bank erosion using remote
sensing technique
Environmental Management
14. C B Singh Concept of computer modeling of water for River Valley Projects, NWA,
movement & waste disposal Pune, June 16-20, 2003
15. TV S Ramakrishna Recent development on RIS
16. U V Purandare Role of dredging & disposal activities in Environmental Geotechniques,
ports & coastal environment [IT, Mumbai, June 29, 2003
17. S G Chaphalakar Role of CWPRS in Water Resources 18™ Induction Training Course,
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No. Name Topic Course Det ails
Development NWA, Pune, August 28, 2003
. . 18™ Training Course, NWA,
18. C K Hayatnagarkar  Library & Information System of CWPRS Pune, September 8-29, 2003
19. | D Gupta Seismological studies for
River Valley Projects
20. P B Deolalikar Hydraulic model studies for dam and
appurtenant structures
21. J M Shirke Latest trends in engineering geology in Dr D.Y. Patil College of
the field in civil engineering Engineering & Technology,
Kolhapur,
September 19-20, 2003
22. P B Deolalikar Presentation on Hydraulic model studies,
dam & appurtenant structures
23. AR Chavan An overview of hydro-machinery studies,
at CWPRS
24, R A Oak River training works
25. A D Bapat Canal automation 18" Training Course, NWA,
Pune, September 23 -
26. C M Shah Design of desilting basin & flushing tunnel  October 16, 2003
beyond desilting basin
27. Neena Issac (Smt)  Design of barrages & weirs & hydraulic
model studies
28. S D Kulkarni Estimation of transmission losses in canal
29. R A Oak River morphology studies applying
RS-GIS techniques - River morphology
behaviour of Brahmaputra
30. M M Kshirsagar Basic surface water data processing using NWA, Pune,
HYMOS software October 9-10, 2003
31. | Z Poonawala Performance of rubble mound coastal y Coastal Erosion Protection &
protection structures Coastal Zone Management,
NWA, Pune, ] )
NRe/enigsd nteragtion Session
on “Hydropower, Pumps &
32. S Balakrishna Coastal hydraulics & morphology ! Flow Measurement”, for
- Mathematical modeling Sardar Sarovar Narmada
November 19 - 21, 2003
33. AR Chavan § Pumps, types & classifications,

range of applications J
Cavitation in pumps

Hydro turbines, types & classifications,
range of applications

§
§
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No. Name Topic Course Det ails
34. R K Kondayya § Performance evaluation of hydraulic
machines - Instrumentation
5 r&quwe:n;ntzt f turbine & pum Technical Interaction Session
ﬁe@su € et 'to urbine & pump on “Hydropower, Pumps &
efficiency at site Flow Measurement”, for
35. P B Deolalikar § Studies carried out by CWPRS for ﬁlg:/?eﬁt? :rrci\éa_r zlﬂlarg:)%%a
Sardar Sarovar Project '
§ Water conductor system including
diversion structures for hydropower
projects
36. S R Bhambure § Pumping system optimization
§ Selection of pumps for specific
applications
37. B S Kulkarni § Check list for selection of type of
pump, important units/ components
in layout of huge pumping stations
§ Different types of flow meters and Technical Interaction
their applications Session on “Hydropower,
. . . Pumps & Flow Measurement”,
38. M B Kashid § Parameters associated with pumps for Sgrdar Sarovar Narmada
such as head, flow, NPSH, specific Nigam Ltd., Gandhinagar
speed, etc. characteristic curves, Gujarat v '
losses ¥
. . November 19 - 21, 2003
8 Check list for selection of hydro v
turbines & important components in
layout of hydropower stations
39. P B Mehendale Flow measurement in open channel
40. P M Abdul Rahiman Flow measurement in closed conduits
overview and selection of methods
41. C M Shah Desilting basins & other requirements
for pumping stations & power stations
42. R A Oak Scour phenomena Indian Railway Institute of Civil
Engineering, Pune,
November 25, 2003
43. N Ghosh Deep foundation for infrastructure projects IIT, Madras,
December 8, 2003
44, M M Rao Information systems with reference to NWA, Pune,
water & power December 19, 2003
45, V M Bendre (Smt) Water management Vasundhara Trust, Pune
January 3, 2004
46. V M Bendre (Smt) Research & needs for water quality Institute of Electronics &

management

Telecommunications Engg.,
Pune, January 3, 2004
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No.

Name

Topic

Course Det ails

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

P B Deolalikar

S L Patil

R M Sinnarkar

P C Pethe

V V Bhosekar (Smt)

Y N Srivastava

C M Shah

R A Oak

N Ghosh

J M Shirke

M B Kashid

R S Wadhwa

R G Joshi (Smt)

R G Patil

§ Importance of physical model studies \
for hydropower development

8§ Physical, mathematical & desk
studies for hydropower development

Overview of model studies for hydraulic
design of powerhouse tailrace channel

Overview of model studies in hydraulic
designs of stoplog & vertical lift gates

Hydraulic model studies for Tala &
Chamera H.E. Project - Case studies

Latest trends in hydraulic design of
spillway & energy dissipaters

Overview of model studies in water
conductor systems including
diversion structures

Model studies & design of desilting basin
& flushing tunnel beyond desilting basin
with special reference to hydropower
projects

8 River morphological studies applying
RS-GIS techniques

§ Case study - River morphological
behaviour of Brahmaputra

Geophysical investigations for \
H.E. Projects - An overview

§ Engineering geological investigations
& data needs for planning & formulation|
of HE Projects in Himalayan region

8 Geo-technical investigations for
hydropower projects at various stages

Design of Turbine runners for silt laden
waters

Geophysical investigations for
HE Projects - A case study

Estimation of site specific seismic
parameters for earthquake resistant
design of structures

Hydraulic model studies & designs of
surge tanks including water hammer J

Induction Training Course,
NWA, Pune, January, 2004

Induction Training Course,

NWA, Pune, February 2004

anmatysis
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No. Name Topic Course Det ails
61. M R Bhajantri Hydraulic design of breast wall spillway Induction Training Course,
for flushing reservoirs NWA, Pune, February 2004
62. V M Bendre (Smt) Water management Vasundhara Trust, Pune,
February 7, 2004
63. R A Oak Scour phenomena Indian Railway Institute of Civil
Engineering, Pune,
February 19, 2004
64. V M Bendre (Smt) Research & development needs for University of Pune, Pune
water quality management February 21, 2004
65. | D Gupta Dynamic analysis of concrete dams
Induction Training Course,
66. G R Tripathi Controlled blast studies NWA, Pune, March 2004
- An overview
67. R R Shirke Controlled blast studies

- Case study
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3989

3990

3991

3992

3993

3994

3995

3996

3997

3998

3999

4000

TECHNICAL REPORTS

Wave flume studies for strengthening the
seawall at Fort Kochi, Kerala

Hydraulic model studies for the proposed coal
handling Jetty at Kandla Port, Gujarat

Hydraulic model studies for the proposed
maintenance Jetty at Kandla Port, Gujarat

Ascertaining the source of subsoil water in
PTS area, Cheppad for NTPC, Kayamkulam
by physico-chemical analysis of water
samples and hydrogeological study, Kerala

Mathematical model studies for flow modelling
and dispersion from the dumping grounds at
Jawaharlal Nehru Port, Mumbai, Maharashtra

Estimation of irrigation return flow in the
command of Kukadi Project Left bank canal,
Vol.l and Il, Maharashtra

Desk studies for evolving hydraulic drag and
lift forces on the proposed handling jetty on
river Brahmaputra at Pandu, Assam

Studies for baseline survey of site specific
data at Dahanu Thermal Power Station and
analysis for proposed FGD plant, Vol.l and Il,
Maharashtra

Mathematical model studies for proposed
New Wet Basin and extension of South yard
Slipway at Mazagoan Dock, Mumbai,
Maharashtra

Desk studies to suggest protection measures
to villages Harsar and Bharmor along Bhudal
Khad and Kuleth on river Ravi, District
Chamba, Himachal Pradesh

Mathematical model studies for hydraulic
transients in head race surge system of Koyna
Hydroelectric Project, Stage IV B,
Maharashtra

Report on seismic refraction survey at Rolep
Project, Sikkim

4001

4002

4003

4004

4005

4006

4007

4008

4009

4010

4011

Desk studies for protection of siltation at the
entrance to Shankarapur fishing harbour,
West Bengal

Mathematical model studies to investigate the
behaviour of moored vessel at the proposed
deep water Wharf at Campbell Bay, Andaman

Seismic reflection and refraction surveys for
Koyna Hydroelectric Project, Stage IV B,
Maharashtra

Desk studies to decide protection works
downstream of head works / barrage of Sewa
Hydel Project, Stage Ill, Jammu and Kashmir

Testing on geomembrane for use in
excavation and construction of intake and
discharge structures of TAPP (Tarapur Atomic
Power Plant) 3 and 4 for M/s Gammon India
Ltd., Pune, Maharashtra

Model studies for proposed barrage on river
Punpun, Bihar

Physical model studies for wave tranquility
near the oil jetty and inside the harbour area
at Paradip Port, Orissa

Hydraulic model studies for desilting basin of
Parbati Hydroelectric Project, Stage Il, (Report
No.2), Himachal Pradesh

Mathematical model studies for wave
transformation for obtaining wave conditions
in the area of proposed development of
Jawaharlal Nehru Port for revised channel
layout, Maharashtra

Hydraulic model studies for revised layout of
training valves and plunge pool, Parbati dam
spillway, Stage II, Himachal Pradesh

Strengthening of the draft tubes of the power
house units by epoxy grouting, Nathpa Jhakri
Hydroelectric Project, Himachal Pradesh
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4012

4013

4014

4015

4016

4017

4018

4019

4020

4021

4022

Development of fresh water lake at Port Blair.
Mathematical Model studies for tidal
propagation, siltation, water quality and
etrophication, Andaman and Nicobar islands

Estimation of safe charges and blasting
pattern for excavation of lower Wardha canal
between Ch.27100 m and Ch. 27630 m,
Pulgaon, Maharashtra

Inspection of site for training the river Disang
at Brahmaputra Valley Fertilizer Corporation,
Namrup Unit, District Dibrugarh, Assam

Desk studies for drawal of water through
intake on feeder canal for Farakka Super
Thermal Power Station, West Bengal

Desk studies for raw water intake of
Chandrapur Thermal Power Station, Damodar
Valley Corporation, Kolkata, Jharkhand

Hydraulic model studies for sediment
exclusion arrangement at power intake Kol
dam Hydroelectric Project, (Report No.1),
Himachal Pradesh

Studies for protection works for heavy vehicles
parking along Beas river at Manali, Himachal
Pradesh

Estimation of site specific design seismic
parameters for earthquake resistant design
of various structures of Madei Hydroelectric
Project , Goa

Mathematical model studies for examining
wave tranquility and optimizing port layout for
Gangavaram Port, Andhra Pradesh

Testing of geomembrane for use in excavation
and construction of intake and discharge
structures of TAPP (Tarapur Atomic Power
Plant), Maharashtra

Studies for roller compacted concrete mix
using portland slag cement of Indorama
Cement Company, Ghatghar Pumped
Storage Scheme, Maharashtra

4023

4024

4025

4026

4027

4028

4029

4030

4031

4032

4033

4034

4035

Assessment of water availability for Rourkela
Steel Plant from South Koel river at Jhirpani,
Orissa

Mathematical model studies for location of
intake / outfall for prototype fast breeder factor
at Kalpakkam, Tamil Nadu

Collection and statistical analysis of wave data
at Mus, Andaman during 1999, Port Blair,
Andaman and Nicobar islands

Restricted

Hydraulic model studies for barrage at
Bhaledh Baira Siul Hydroelectric Project,
Himachal Pradesh

Determination of engineering properties of
rock samples from Tilari Head Works Division
No.1, Konalkatta, Sindhudurg, Maharashtra

Mathematical model studies for estimation of
silt load in river Bhadra near KLOCL area,
Karnataka

Field investigations and mathematical model
studies for siltation in Mumbai harbour,
Mumbai, Maharashtra

Hydraulic model studies for flushing tunnel
beyond desilting chamber of Parbati
Hydroelectric Project Stage II, (Report No.1),
Himachal Pradesh

Regular wave model studies for the
development proposals of Ennore Port Ltd.,
Tamil Nadu

Evaluation RIS potential of the reservoirs
around Kaiga Power Plant site, Karnataka

Model studies for diversion weir of Rajiv
augmentation scheme at Raipur, Chhatisgarh

Model studies for anti erosion measures on
left bank of river Ganga in Malda district, West
Bengal

104



CWPRS

Annual Report 2003-2004

4036

4037

4038

4039

4040

4041

4042

4043

4044

4045

4046

4047

4048

Cross hole seismic studies for thermal power
plant for Korba, Chhatisgarh

Studies on 1/80 G.S. model in connection with
setting up 125 MW hydroelectric power plant
in Farakka barrage, West Bengal

Monitoring of cracks in the caves at Ajanta
and Ellora, Maharashtra

Studies of engineering properties of rock
samples from Tilhari head works division
No.1, Konalkatta, Sindhudurg, Maharashtra

Hydraulic model studies for slot cover frame
river sluice, Sardar Sarovar Project, Gujarat

Mathematical model studies for wave
tranquility for determination of breakwater
layout at Pawas Bay for M/s Finolex Industries
Ltd., Maharashtra

Mathematical model studies for location of
intake / outfall for 500 MW prototype fast
breeder reactor at Kalpakkam, Tamil Nadu

Studies for river regulatory measures for
improvement of drafts in Hoogly estuary Part
1 : Morphological studies; Part 2 : 2D
mathematical model studies, West Bengal

Morpho environmental impact of Naraj
barrage on Chilika lake, Orissa

Field studies during non monsoon for Barge
Channel Development in Zuari estuary, Goa

Interim report on cross hole seismic studies
at Tarapur Atomic Power Station (Units 1 &
2), Bhoisar, Maharashtra

Mathematical model studies for wave
transformation for evaluation of wave climate
in the area of proposed development at
Minicoy Island, Andaman and Nicobar Islands

Hydraulic model studies for barrage at
Bhaledh - Baira - Siul H E Project (Report 2),
Himachal Pradesh

4049

4050

4051

4052

4053

4054

4055

4056

4057

4058

4059

4060

4061

Hydraulic model studies for the proposed
Mayur Vihar link road along river Yamuna at
New Delhi

Underwater seismic reflection survey in the
main harbour and approach channel of
Jawaharlal Nehru Port Channel, Nhava
Sheva, Maharashtra

Submersible pumpsets tested for hydraulic
performance and overload tests (for TE/503
and TE/504/2003-2004) capacity 150 cum/hr
21 M head and 42 M head

Controlled blast studies for Rajasthan Atomic
Power Project, Units 5 & 6, Rajasthan

Cross hole seismic studies for Vishnugad
Tapovan hydroelectric Project. Uttaranchal

Cross hole seismic studies for Loharinag Pala
hydroelectric Project, Uttaranchal

Mathematical model studies for tidal
hydrodynamics and sediment transport for
development of Hazira port, Gujarat

Geotechnical and geotextile studies and
stability analysis of geotube dyke at Balari on
right bank, West Bengal

Desk studies for finalisation of alignment of
Jetties at Okha and Bet Dwarka, Gujarat

Wave flume studies for the design of groyne
at Shankarpur Fishing Harbour, West Bengal

Mathematical model studies for development
of proposed fishing harbour at Kasargod
backwater, Kerala

Dynamic properties of rock core samples from
Kakrapar Atomic Power Project, Unit 3 & 4,
Guijarat

Interim report on acoustic logging at Kakrapar
Atomic Power Project, Unit 3 & 4, Gujarat
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4062

4063

4064

4065

4066

4067

4068

4069

4070

4071

4072

4073

Advice on locations of air vessel and various
valves on the rising mains of Sina Madha lift
irrigation scheme, Maharashtra

Protection measures for erosion areas near
landfall point of RIL pipeline route in Gautami
Godavari river, Maharashtra

Two dimensional flow simulation in Gautami
Godavari river near landfall point of RIL
pipeline route, Andhra Pradesh

Identification of erosion areas near landfall
point of RIL pipeline routine in Gautami
Godavari river, Maharashtra

Area drainage studies for the proposed
onshore terminal near Kakinada, Andhra
Pradesh

Interim report on electrical resistivity logging
at Kakrapar Atomic Power Project, Unit 3 &
4, Gujarat

Mathematical model studies for evolving safe
grade elevation for proposed onshore terminal
of RIL at Godimage, Kakinada, Andhra
Pradesh

Storm surge analysis for proposed onshore
gas terminal of M/s RIL at Gadimoga near
Kakinada, Andhra Pradesh

Field studies during South West monsoon for
barge channel development in Zuari estuary,
Goa

Field studies for rating of Tungabhadra right
bank power canal at 0.750 km low level canal
at 2.842 km and 251.850 km (border),
Tungabhadra dam, Karnataka

Studies for optimisation of siltation at cooling
water intake of Tata Power Company Ltd.,
Mumbai, Maharashtra

Estimation of PMF and development of DEM
for Tapovan Vishnugad hydroelectric power
Project of NTPC, Uttaranchal

4074

4075

4076

4077

4078

4079

4080

4081

4082

4083

4084

4085

Estimation of PMF and development of DEM
for Loharinag Pala hydroelectric power Project
of NTPC, Uttaranchal

Performance evaluation of Francis turbine
units at Salal hydroelectric Project Jammu &
Kashmir

Hydraulic model studies for the development
of deep draft multipurpose berth at New
Mangalore Port, Mangalore

Model studies for flood protection measures
for Western embankment of Kosi river in year
2004, Bihar

Report on the monitoring of blast vibrations
during rock excavation for water conductor
of the New Khopoli Power Stations TPCL,
Mumbai, Maharashtra

Interim report on electrical resistivity survey
for Kakrapar Atomic Power Project, (Units 3
& 4), Gujarat

Interim report on seismic refraction survey for
Tapovan Vishnugad hydroelectric Project,
Uttaranchal

Report on the estimation of safe charges and
design of blasting patterns for excavation of
rock and the overlaying concrete for
strengthening of the overflow section of Koyna
dam, Maharashtra

Desk studies for feasibility of cooling water
system for proposed combined cycle power
Project at Nagothane, Maharashtra

Flow characteristics of Gautami - Godavari
for estimating scour depths, Maharashtra

Mathematical model studies for the estimation
of littoral drift and shoreline changes due to
the proposed construction of breakwater
cargo handling facility for Kudankulam
Nuclear Power Project, Tamil Nadu

Flume studies for protection of sub sea
pipeline for proposed onshore terminal of M/
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s RIL at Gadimoga near Kakinada, Andhra
Pradesh

4086 Hydraulic model studies for sediment
exclusion arrangement at power intake, Kol
dam H E Project, ( Report No 2 ), Himachal
Pradesh

4087 Estimation of site specific design seismic
parameters for Pulichintala H E Project,
Andhra Pradesh

4088 Mathematical model studies for identification
of dumping grounds off Campbell Bay, Great
Nicobar Island

4089 Monsoon field investigations for Rewas -
Aware port, Mumbai, Maharashtra

4090 Mathematical model studies to ascertain the
behaviour of moored vessels at a typical berth
at Agathi, Lakshadweep

4091 Physical model studies for Ferry terminal at
Rewas Mumbai for M/s WAPCOS (1) Ltd.,
Maharashtra

4092 Mathematical model studies for wave
propagation for development for Rewas Ferry
Terminal, Maharashtra

4093  Hydraulic model studies for desilting chamber
of Sewa H E Project, Stage II, (Report No.1),
Jammu & Kashmir

4094  Interim report on seismic refraction survey for
Loharinag Pala Hydroelectric Project,
Uttaranchal

4095 Random wave model studies for the
development proposals of Ennore port
Ltd.under existing conditions, Tamil Nadu

4096  Advice on selection of air vessel for the rising
mains of Dhapewada Lift Irrigation Scheme,
Maharashtra

4097 Regular and random wave model studies for
the VLCC (300000 DWT) vessels related
development at Ennore Port Limited, Tamil
Nadu
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VISITS OF DIGNITARIES TO CWPRS

Client sponsored research is one of the important mandates for CWPRS. Itis an honour and privilege
to receive dignitaries and show them the capabilities and facilities of CWPRS. Glimpses of visits of
some of the important dignitaries are:

Shri C. P. Jain, Chairman and Managing Director, National Thermal
Power Corporation visited CWPRS on 29.4.2003. He remarked
“Visit to CWPRS today was a very educating and exciting
experience. The practical modeling of project studies was very
interesting.”

Shri Yogendra Prasad, Chairman and Managing Director,
National Hydroelectric Power Corporation visited CWPRS on
18.5. 2003. He said “I visited CWPRS today and was highly
impressed to see the hydraulic models for different hydro
projects of our country. | was happy to see that knowledgeable
and competent engineers and scientists are working in this

organization”.

Honourable Union Minister of State for Shipping Shri Dilip Gandhi
visited CWPRS on 27.12.2003. He mentioned that “I visited
CWPRS, It is a great pleasure to me. Technically and
mathematically the deep knowledge of port has been obtained.”

Mr. Walimbwa M. P. Charles, High Commissioner of Uganda, visited
CWPRS on 12.02.2004, on the occasion of India Africa Summit on
Water Partnership. He remarked “It has been a great pleasure for
my visit and my other colleagues of African Missions. The African
Countries especially Uganda has a lot to learn and compare the
latest developments being undertaken here.”

Shri. D. T. Joseph, Secretary, Ministry of Shipping, accompanied
by Chairman/Deputy Chairman of nine Port Trusts, visited CWPRS
on 6.3.2004. He said “Visited CWPRS for the first time. Director
Mrs. Bendre and her colleagues have shown me the various port
models. It has been of tremendous educational value to me and to
my colleagues, the Port Trust's Chairman who are with me here.”
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A C Gangal

A K Basu (Dr)

N Somayaji (Dr)
U V Purandare
| Z Poonawala

| D Gupta (Dr)

S V Phadke (Smt)
S R Bhambure
B S Kulkarni

M M Kale

V B Joshi

R S Ramteke
M B Kashid

P G Markande
B Vijayakumar
P K Goel

S Dhayalan

R S Wadhawa
S L Patil

M P Bhore

C G Deshpande

A A Moholkar (Smt)
A S Barve (Smt)

S D Kulkarni

V J Shende (Smt)
B K Saha

A K Hebbar

R C Jadhav

D M Shinde

L K Ghosh (Dr)

OFFICERS AT CWPRS
(As on 31/3/2004)

DIRECTOR
V M Bendre (Smt)

ADDITIONAL DIRECTORS

JOINT DIRECTORS

AR Chavan
R K Kondayya
S Govindan
C N Kanetkar
M S Shitole
P B Deolalikar

CHIEF RESEARCH OFFICERS

R K Kamble

M D Kudale

C.B Singh (Dr)
V'V Vaze

P S Kapileshwar
R M Sinnarkar
S G Chaphalkar
S Balakrishna (Dr)
A D Bapat

S K Roy (Dr)

B P Shah

P C Pethe

N Prasad

SENIOR RESEARCH OFFICERS

V C Deshpande

R P Gupta

R G Joshi (Dr) (Smt)
A Dey

S V Wadwankar

K N Narayankar

R B Deogade (Smt)
M K Pawar

N P Khaparde
Prabhat Chandra

N Ghosh (Dr)

P K Khare

J M Shirke (Dr)
S G Patnaik

F T Mathew

K Venugopal (Dr)
J D Prayag

R A Oak

V M Bapaye

R D Kulkarni

A P Dange

V G Bhave

D N Deshmukh
M N Singh

V V Bhosekar (Smt)
T Nagendra

Horilal

S Ganguly

S G Hardikar (Smt)
P M Abdul Rahiman
S S Ragte

K J Kamble

PV Awate

B George

S Kulkarni (Smt)

N D Atkekar
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A K Agrawal

K R Dhawan

C K Rani (Dr) (Smt)
P B Mehendale

A S James

A K Ghosh

B M Patil (Dr)

Y N Srivastava

A M Vaidya (Smt)

B Someshwar Rao
S R Vhatkar

J S Johnson (Dr)
S ATongaonkar

M G Surve

M Selva Balan

H B Jagadeesh
MV Chhatre (Smt)
Rizwan Ali

U C Roman

S G Manjunatha

B S Chavan

L R Ranganath

G V Ramana Rao

TV S Ramkrishna
K K Gupta

C Ramesh

S R Swami

V Ram Babu

AV Patil

P Vijaygopal

N B Varshikar

S K Tiwari

S B Salunke

M | Sridevi (Smt)
C V Ramanmurthy
M R Kulkarni (Dr)
K Malik

S AAnsari

R D Phatak

C S Rajan

Ch Subba Rao
Rajkumar

J K Singh

V D Macal

M R Bhajantri

AT Desai

A K Sathe

S D Ranade

Neena Issac (Smt)

U Ramesh

S P Vaidya (Dr) (Smt)
R G Patil (Dr)

C Krishnaiah (Dr)

RESEARCH OFFICERS

N Ramesh

AV Mahalingaiah
J Sinha

S Sinha

V K Pandit (Smt)
C M Shah

M M Kshirsagar (Dr)
P B Tongaonkar
D R Joshi

V K Tripathi

P R Khatarkar

B M Simpiger

Y M Chavan

P V Akut

ASSISTANT RESEARCH OFFICERS

V A Gadgil

V Chandrasekhar
D S Jori

B K Gautam

C S Krishnakumar
B Datta (Dr)

M Phanikumar

B S Sundarlal

S D Damodare

D K Awasthi

K H Barve

S Das

V B Sharma
Suneeta Jatwa (Ms.)
S K Hansda (Ms)
S D Bhosale

R Dagur

K G Bhonde (Smt)
V K Shukla

K C Biradar

S J Pillai

H Prakash

A B Pardeshi (Smt)
D K Ganesh Naik

A A Purohit

P D Kamalasekaran
S D Vaidya

K B Surwade

V T Desai

RV Rao

R R Shirke

B Murlidhar

M S Chaudhary
Mukesh Arora

V Bhavanarayana (Dr)
D R Bobade

L R Pattanur, Ms (Dr)
V Thangaraju

S P Kulkarni

N V Deshapnade

G R Tripathy (Dr)

P V Berde

M S Hanumanthappa
S B Deokule

Arun Kumar

V M Prabhakar (Dr)
SV Oke

A Saha

R Dhilip Kumar

S Bhowmik

K K Swain

G A Panvalkar

Y RV Naidu

Y R Bhagat

R Murugeshwari (Smt)
C V Rajesh

V N Katte

V s Ramarao

M K Verma

H R Khandagale

A Rajagopalan (Smt)
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CHIEF ADMINISTRATIVE OFFICER

AT Desai
EXECUTIVE ENGINEER (CIVIL) EXECUTIVE ENGINEER (MECH)
J D Agrawal (Dr) A 'S James
ASSTT. EXECUTIVE ENGINEER (CIVIL) ASSTT. EXECUTIVE ENGINEER (MECH)
V D Macal V K Tripathi

DOCUMENTATION OFFICER

M M Rao (Dr)

ASSTT. DOCUMENTATION OFFICER

D T Gaikwad

CHIEF MEDICAL OFFICER

P G Bendre (Dr)

LADY MEDICAL OFFICER

S A Harshe (Dr) (Smt)

HINDI OFFICER

S K Kubal

ADMINISTRATIVE OFFICER

S S Gaikwad

ACCOUNTS OFFICER

Jose Mathew
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