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  From Director General’s Desk 

 
It gives me immense pleasure to place the quarterly issue of “Jal Vikas- 

April 2018” of NWDA. The in-house bulletin of NWDA gives a recap of works 
pertain to the functions and objectives of NWDA particularly with respect to 
Inter Basin Water Transfer (IBWT) as well as Intra-State Water Transfer 
(ISWT) Projects commonly known as the Programme on Interlinking of 
Rivers (ILR), Government of India under the Ministry Water Resources, River 
Development and Ganga Rejuvenation (MoWR,RD&GR). Here, it is pertinent 
to mention that the support and guidance of Hon’ble Union Minister and 
State Ministers and Secretary of WR, RD &GR were lead NWDA in taking up 
the entrusted tasks effectively during the quarter.  

 
 
The April-2018 issue of Jal Vikas contains a recap of main activities 

carried out by NWDA during the reporting period of 1st January-2018 to 31st 
March-2018 and covered mainly under “Highlights of NWDA Activities”; 
“Technical Digest”; and Glimpses of NWDA. The meetings conducted by the 
Special Committee on ILR (SCILR) have also been highlighted. In addition to 
this, two Technical Papers; ILR in Parliament; Water Resources in Media; 
Family Corner;  Trainings and Appointment & Retirement of NWDA Officials 
are also included.   

 
 
I hope this issue of Jal Vikas would be found useful in getting an 

overview of NWDA activities performed during the quarter ended on 31st 
March 2018.  Looking forward to receiving continued support and guidance 
from the Ministry of WR, RD & GR and all States and Stakeholders concerned 
so as to enable NWDA to make Jal Vikas magazine as a value added 
publication and act in coordination until achieving the proposed targets in 
the implementation of ILR Programme in India.   

 
 

 
(M.K. Srinivas) 

   Director General 
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 National Water Development Agency and its Functions 

NWDA was set up in July, 1982 by the Government of India as a Society under the 
Societies Registration Act, 1860. It was established under the then Ministry of 
Irrigation and now the Ministry of Water Resources, River Development and Ganga 
Rejuvenation (MoWR, RD & GR) to study the feasibility of Inter Basin Water Transfer 
(IBWT) link projects pertaining to the Peninsular Component of the National 
Perspective Plan (NPP), Government of India(GoI). Subsequently in 1990, NWDA 
Society resolved to take up the studies of the Himalayan Components of the NPP also. 
Further on 28.06.2006 preparation of Detailed Project Reports (DPRs) of the link 
projects and Pre-Feasibility/Feasibility Reports (PFRs/FRs) of Intra-State link projects 
as proposed by various State Governments were also included in the functions of 
NWDA. The functions of NWDA were further modified vide MoWR resolution dated 
19.05.2011 and 07.10.2016. The updated functions of NWDA are: 

 To carry out detailed surveys and investigations of possible reservoir sites and 
interconnecting links in order to establish feasibility of the proposal of Peninsular 
Rivers Development Component (1981) and Himalayan Rivers Development 
Component (1994) forming part of the NPP for Water Resources Development 
prepared by the then Ministry of Irrigation (now Ministry of Water Resources, RD 
& GR) and Central Water Commission (CWC).  

 To carry out detailed surveys about the quantum of water in various Peninsular 
River systems (1981) and Himalayan River systems (1994) which can be 
transferred to other basins/States after meeting the reasonable needs of the 
basins/States in the foreseeable future. 

 To prepare FRs of the various components of the scheme relating to Peninsular 
Rivers   Development (1981) and Himalayan Rivers Development (1994).  

 To prepare DPRs (2006) of link proposals under the NPP for Water Resources 
Development after obtaining concurrence of the concerned States.  

 To prepare PFRs/FRs (2006)/DPRs (2011) of the Intra–State links as may be 
proposed by the States. The concurrence of the concerned co-basin States for 
such proposals may be obtained before taking up their FRs/DPRs.  

 To undertake/construct/repair/renovate/rehabilitate/implement the projects either 
of its own or through an appointed agency/organization/PSU or company and the 
projects forming part of ILR, for completion of projects falling under Pradhan 
Mantri Krishi Sinchai Yojana (PMKSY)-2016 of which projects under Accelerated 
Irrigation Benefits Programme (AIBP) are also included and similar other projects 
(2016).  

 NWDA to act as a repository of borrowed funds or money received on deposit or 
loan given on interest or otherwise in such manner, as directed by MoWR, RD & 
GR and to secure the repayment of any such borrowed funds/money deposits/loan 
etc. by way of mortgage, pledge, change or lien upon all or any other property, 
assets or revenue of the society both present and future (2016).    

 To do all such other things the Society may consider necessary, incidental, 
supplementary or conducive to the attainment of above objectives (1981).  
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Highlights of NWDA Activities   

(During 01 January 2018 to 31 March 2018) 
 

 
 Fourteenth meeting of the SCILR held on 17.01.2018 under the 

Chairmanship of Shri Nitin Jairam Gadkari, Hon’ble Minister for WR, RD 
& GR. 

 
 Regional Conference on Water Resources of Southern States viz 

Andhra Pradesh, Telangana, Karnataka, Kerala, Tamil Nadu and UT of 
Puducherry was organised on 20.02.2018 under the chairmanship of 
Shri Arjun Ram Meghwal, Hon’ble Minister of State for WR, RD & GR. 

 
 The Eleventh meeting of Sub-Committee-II on System Studies for 

Identification of Most Appropriate Alternative Plan of SCILR was held 
on 26.02.2018 under the Chairmanship of Prof. P.B.S. Sarma, 
Chairman of the Sub-Committee 

 
 International workshop on “Use of Large Diameter Pipelines in Mega 

Water Conveyance Schemes” was held on 09.03.2018 and was Co-
organised by NWDA and WAPCOS.  

 
 A one day Conference on Command Area Development was held on 

13.03.2018 and was jointly organized by CWC, NWDA and WAPCOS, 
MoWR, RD& GR. 

 
 Fourth, Fifth and Sixth meetings of the "Group on Financial Aspects” 

constituted under the Task Force on ILR was held under the 
Chairmanship of Dr. Prodipto Ghosh, Former Secretary to GoI and 
Chairman of the Group respectively on 09.01.2018, 06.02.2018, 
27.02.2018 and 19.03.2018 

 
 The 65th meeting of the Governing Body of NWDA was held on 

23.03.2018 under the Chairmanship of Shri U.P. Singh, Secretary, 
MoWR, RD &GR.  

 
 Swachhata Pakhawada, NWDA organised during the period from 

16.03.2018 to 31.03.2018. 
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Worldwide ILR Projects-An Overview on Australian Project  

Jancy Vijayan* 

 

1.0 Introduction 

 

There are in total about 260 transboundary river basins in the world 
spreading over the five continents of Asia, Americas, Europe, Africa and 
Oceania. Out of the 260 transboundary river basins, 114 are major river 
basins having a particular geographical area [1]. Majority of the river flows 
of the river basins are filled up by rainfall and a few of them are fed by 
glaciers (snowmelt) depending upon the hydro-climatic zones in which the 
river basins are pertained. The flows available through the rivers vary with 
respect to space and time. Presence of ILR Projects can be viewed in all the 
five continents. The implementations of the ILR projects have been evolved 
in some of the river basins as a measure for balancing the variability in 
availability of water resources with respect to demand patterns, such as 
irrigation and water supply for catering to the needs of domestic, municipal 
and industrial. The ILR projects are also, to a certain extent, implemented 
for reducing the risk of flooding, increasing power generation, replenishing 
aquifers. The ILR Projects in very few cases have been implemented as 
single purpose and in many cases as multipurpose schemes. Other uses 
availed amongst from the ILR projects are found to be for navigation, 
recreational activities, wildlife protection, pollution control and drainage or 
estuary improvements [2]. 

 2.0 Presence of ILR Projects in Various Continents   

The International Commission on Irrigation and Drainage (ICID) has 
compiled the information on the presence of ILR projects through one of 
their Task Forces, namely “Task Force on Inter Basin Water Transfers (TF-
IBWT)”.  In the report of the TF-IBWT, it is indicated that in total 230 
existing ILR projects are identified pertaining to about 35 countries and are 
transferring about 641 BCM of water annually1. An analysis has been 
carried out using the compilation data to bifurcate the number of the 
existing ILR projects pertaining to the five continents of the world based on 
the amount of Annual Water Transfer (AWT), viz., 1. AWT less than 1 
BCM/year, 2. AWT greater than 1 and less than 10 BCM/year; and 3. AWT 
more than 10 BCM/year.  

* Director (Multi Disciplinary Unit), NWDA(HQ), Saket, New Delhi-110017 
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Continent wise bifurcations of existing ILR projects 

No Continent 
Name 

Number of existing ILR projects in % Total in % 

AWT<1 
BCM/Year 

1<AWT<10 
BCM/Year 

AWT>10 
BCM/Year 

Number  AWT  
BCM/Year  

1 Asia 23(32%) 34(48%) 14(20%) 71(31%) 341(53%) 
2 Americas 53(66%) 24(30%) 3(4%) 80(35%) 166(26%) 
3 Europe 28(65%) 12(28%) 3(7%) 43(19%) 108(17%)) 
4 Africa 29(95%) 1(5%) 0(0%) 21(9%) 8(1%) 
5 Oceania 12(80%) 2(13%) 1(7%) 15(6%) 18(3%) 
 World 136(59%) 73(32%) 21(9%) 230 641 

 
From the above table, it may be noticed that in all the five continents, 

except Asia (32%), the percentages of ILR projects which are existing and 
having AWT less than 1 BCM/year are more than 50%.  When we look at the 
number of the ILR projects having AWT greater than 1 and less than 10 
BCM/year, there is no uniform trend exist and the percentage in all the 
continents except in Asia (48%) is 30% and below 30%.  As far as the ILR with 
AWT more than 10 BCM/year are concerned, it’s percentage in Asian continent 
is 20% while the percentages in rest of the continents are less than 10%. The 
trend is very nearer to the world average of 9%.   

 
When we look at amount of water transfer, it can be observed that out of 

the total existing AWT of 641 BCM/year, a very significant amount of transfers 
of 341 BCM/year (53%) out of the worldwide total of 641BCM/year are 
identified amongst from the projects, which are pertaining to the Asian 
continents.  Rest of the continents, the transfers are found to be 116 BCM/year 
(Americas); 108 BCM/year (Europe); 8 BCM/year (Africa) and 18 BCM/year 
(Oceania).  Even though the annual quantum of water transfers are found to be 
higher in Asian countries, the largest number of ILR projects existing are in 
Americas (35%) and the second largest is reported to be from Asian continent 
(31%). Here one of the most important point to be looked upon and considered 
is that out of the total AWT of 166 BCM/year (26% of the world total of 641 
BCM/year) accomplished by the American Countries/State and are accomplished 
through the implementation of 80 ILR projects while the AWT of Asian Continent 
of 341 BCM/year (53% of the world total) are achieved amongst from 71 ILR 
projects.  From this it may be noticed that the amount of AWT from the ILR 
projects implemented in Asian countries are on an average more than that of 
the ILR projects implemented in American as well as rest of the 
Countries/Continents.   

There is no doubt on the fact of the matter is that the ILR projects 
implemented/ commissioned in all over the world are for addressing the issues 
of disparity in availability of water resources with respect to space and time 
while considering the population concentrations and associated demands.  From 
the worldwide experiences available on the concepts on ILR projects into its 
concretizations or their realizations in the field, it can be seen that lots of man 
power, knowledge based inputs, co-ordinated actions, planning, investigations 
and surveys, management, monitoring, restoration and updation measures 
have been gone into each project component in a phased and systematic 
manner so as to ensure its sustainability for providing benefits and objectives.  



 

The ILR project with greater than 1 BCM/year or more than that ca
considered as large scale water transfer projects.  From the analyses of the 
worldwide experience on ILR projects, it is observed that there are about 
94(41%) numbers of existing ILR projects, out of the total 230 ones, are having 
more than 1 BCM of A
projects existing with 10 and more than 10 BCM of AWT are only 21(9%).  
Those 21 projects are seen amongst from the countries of Pakistan, Central 
Asian Countries, Slovakia, Turkey and Canada of 20
century), China (belonging to 475
century).   The oldest ILR projects having AWTs more than 10 BCM/year is 
reported from China (Dujiang Weir of 475
Scheme of 18th century). 

 
The detailed information on the Upper Nepean Scheme of the country of 

Australia falling in the Continent of Oceania is given here for making it as a 
reference for the readers, researchers and stakeholders to understand and 
consider the project as a tool for future planning of ILR projects and their 
implementations not only in India but also elsewhere in the world. 
 

3.0 Upper Nepean Scheme of Australia

The total geographical area of Australia is 
the total area, about 65% comprise of arid and semi arid land. About 80% of 
Australian territory receives an average annual rainfall lower than 600 mm and 
50% lower than 300 mm. Only less than 4% of the region has a rainfall 
higher than 1,200 mm per year and is attach
 

The early settlers of Australia relied 
originally the Tank Stream
Botany Bay. When Sydney
severe drought in June 1985, t
reliable sources for water and accepted the 
bridge the supply and demand gaps and deliver 14
into Botany Swamps. 
Minister for Public Works officially turned on the flow of Nepean water into the 
Botany lakes.  

 

 
By 1867, Sydney’s demand again increased and faced 

scarcity in the water supply, which was availed from
Swamps. The then Governor
Commission to find more
sources for meeting the growing needs. In 1869, the 
Commission recommended the Upper Nepean Scheme
to “make Sydney the best watered of Austra
at present the worst; and will minister to the health, comfort, 
and prosperity of its inhabitants to distant times”.
Er. Edward Orpen Moriarty of Harbours and Rivers, led the design and 
development of the UNS
components of weirs on Cataract and Nepean rivers, a
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The ILR project with greater than 1 BCM/year or more than that ca
considered as large scale water transfer projects.  From the analyses of the 
worldwide experience on ILR projects, it is observed that there are about 
94(41%) numbers of existing ILR projects, out of the total 230 ones, are having 
more than 1 BCM of AWT.  At the same time the numbers of worldwide ILR 
projects existing with 10 and more than 10 BCM of AWT are only 21(9%).  
Those 21 projects are seen amongst from the countries of Pakistan, Central 
Asian Countries, Slovakia, Turkey and Canada of 20th 
century), China (belonging to 475-221 BC and 21st century) and Australia (19
century).   The oldest ILR projects having AWTs more than 10 BCM/year is 
reported from China (Dujiang Weir of 475-221 BC) and Australia (Upper Nepean 

century).  

The detailed information on the Upper Nepean Scheme of the country of 
Australia falling in the Continent of Oceania is given here for making it as a 
reference for the readers, researchers and stakeholders to understand and 

ect as a tool for future planning of ILR projects and their 
implementations not only in India but also elsewhere in the world. 

3.0 Upper Nepean Scheme of Australia 

The total geographical area of Australia is reported to be 
about 65% comprise of arid and semi arid land. About 80% of 

Australian territory receives an average annual rainfall lower than 600 mm and 
50% lower than 300 mm. Only less than 4% of the region has a rainfall 
higher than 1,200 mm per year and is attached to the coastal regions

The early settlers of Australia relied only on the local water supplies 
originally the Tank Stream and then on swamps near Centennial Park and 

Sydney’s population increased and came under the grip of a 
in June 1985, the Government decided to go for finding new 

reliable sources for water and accepted the offer came from
bridge the supply and demand gaps and deliver 14 Mega Litre of water per day 
into Botany Swamps. On 30 January 1886, the Mayor of Sydney and the 
Minister for Public Works officially turned on the flow of Nepean water into the 

By 1867, Sydney’s demand again increased and faced 
scarcity in the water supply, which was availed from Botany 

Governor (Sir John Young) appointed a 
more reliable and plentiful water supply 

for meeting the growing needs. In 1869, the 
Commission recommended the Upper Nepean Scheme (UNS
to “make Sydney the best watered of Australian cities, as it is 
at present the worst; and will minister to the health, comfort, 
and prosperity of its inhabitants to distant times”. The then 

Edward Orpen Moriarty of Harbours and Rivers, led the design and 
NS. The scheme in its planning were comprised with the 

components of weirs on Cataract and Nepean rivers, a 

The ILR project with greater than 1 BCM/year or more than that can be 
considered as large scale water transfer projects.  From the analyses of the 
worldwide experience on ILR projects, it is observed that there are about 
94(41%) numbers of existing ILR projects, out of the total 230 ones, are having 

WT.  At the same time the numbers of worldwide ILR 
projects existing with 10 and more than 10 BCM of AWT are only 21(9%).  
Those 21 projects are seen amongst from the countries of Pakistan, Central 

 century, India (21st 
century) and Australia (19th 

century).   The oldest ILR projects having AWTs more than 10 BCM/year is 
221 BC) and Australia (Upper Nepean 

The detailed information on the Upper Nepean Scheme of the country of 
Australia falling in the Continent of Oceania is given here for making it as a 
reference for the readers, researchers and stakeholders to understand and 

ect as a tool for future planning of ILR projects and their 
implementations not only in India but also elsewhere in the world.  

reported to be 768 Mha. Out of 
about 65% comprise of arid and semi arid land. About 80% of 

Australian territory receives an average annual rainfall lower than 600 mm and 
50% lower than 300 mm. Only less than 4% of the region has a rainfall of 

ed to the coastal regions [3].  

on the local water supplies – 
swamps near Centennial Park and 

came under the grip of a 
decided to go for finding new 

from Hudson Brothers to 
Mega Litre of water per day 

nuary 1886, the Mayor of Sydney and the 
Minister for Public Works officially turned on the flow of Nepean water into the 

By 1867, Sydney’s demand again increased and faced 
Botany 

(Sir John Young) appointed a 
reliable and plentiful water supply 

for meeting the growing needs. In 1869, the 
(UNS) 

lian cities, as it is 
at present the worst; and will minister to the health, comfort, 

The then Engineer-in-Chief, 
Edward Orpen Moriarty of Harbours and Rivers, led the design and 

The scheme in its planning were comprised with the 
 storage reservoir at 



 

Prospect and 101.79 km length of pipelines, tunnels, canals and aqueducts to 
bring water from the upper 900

 
The work on the Scheme began in 1880 and was completed in 1888

Here, it is important to note that the Hudsons’ Temporary Scheme continued to 
operate for several more years until the UNS
1888. The vision for the UNS was simple, but far
feat of engineering at the time of construction and ingenious.
the objective of conserving the wa
where get rains frequently and heavily, and transferring th
water deficit areas of Sydney so as to 
supply source through out the year.

  
3.1 Features of Stage

During the first stage of implementation, which is completed in 1888, the 
following aspects were considered and incorporated.

  
 Rainfall on the Illawarra Plateau, South of Sydney, flows into Cordeaux, 

Cataract, Avon and Nepea
 A weir at Pheasants Nest, just below the junction of Cordeaux and Nepean 

rivers, diverts a portion of the water into a 7km Nepean Tunnel, which 
travels under Wilton town and connects with Cataract River.

 A second weir on Cataract River at Brought
3km Cataract Tunnel.

 Water emerges from Cataract Tunnel to a canal at Brooks Point, near 
Appin and then continues to flow by gravity to Prospect Reservoir.

 The entire 64 km length, contains length of open canals (44km), tunnel
(19km) and aqueducts (1km), is known as the Upper Canal.

 From Prospect Reservoir, water flows by gravity along a 7.7km Lower 
Canal to a basin at Guildford (known as Pipe Head), from where it is piped 
to a service reservoir at Potts Hill, near Auburn.

 From Potts Hill Reservoir water is piped to Crown Street Reservoir, and a 
larger service reservoir at Petersham.

 From Crown Street and Petersham Reservoirs, the UNS water is supplied 
to water deficit city and suburbs, which were previously supplied with 
water from the Botany Swamps.

Upper Canal during its construction in 18
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km length of pipelines, tunnels, canals and aqueducts to 
bring water from the upper 900 sq.km catchment area to Sydney. 

The work on the Scheme began in 1880 and was completed in 1888
Here, it is important to note that the Hudsons’ Temporary Scheme continued to 

several more years until the UNS was completed as planned in 
The vision for the UNS was simple, but far-sighted 

feat of engineering at the time of construction and ingenious.
the objective of conserving the water available on the Southern Highlands, 
where get rains frequently and heavily, and transferring th
water deficit areas of Sydney so as to ensure the presence of 
supply source through out the year. 

ge-I of UNS Completed in 1888  

During the first stage of implementation, which is completed in 1888, the 
following aspects were considered and incorporated. 

Rainfall on the Illawarra Plateau, South of Sydney, flows into Cordeaux, 
Cataract, Avon and Nepean Rivers. 
A weir at Pheasants Nest, just below the junction of Cordeaux and Nepean 
rivers, diverts a portion of the water into a 7km Nepean Tunnel, which 
travels under Wilton town and connects with Cataract River.
A second weir on Cataract River at Broughtons Pass diverts water into a 
3km Cataract Tunnel. 
Water emerges from Cataract Tunnel to a canal at Brooks Point, near 
Appin and then continues to flow by gravity to Prospect Reservoir.
The entire 64 km length, contains length of open canals (44km), tunnel
(19km) and aqueducts (1km), is known as the Upper Canal.
From Prospect Reservoir, water flows by gravity along a 7.7km Lower 
Canal to a basin at Guildford (known as Pipe Head), from where it is piped 
to a service reservoir at Potts Hill, near Auburn. 

m Potts Hill Reservoir water is piped to Crown Street Reservoir, and a 
larger service reservoir at Petersham. 
From Crown Street and Petersham Reservoirs, the UNS water is supplied 
to water deficit city and suburbs, which were previously supplied with 

r from the Botany Swamps. 

Upper Canal during its construction in 18th century 

km length of pipelines, tunnels, canals and aqueducts to 
a to Sydney.  

The work on the Scheme began in 1880 and was completed in 1888[4]. 

Here, it is important to note that the Hudsons’ Temporary Scheme continued to 
was completed as planned in 

 and was a significant 
feat of engineering at the time of construction and ingenious. It developed with 

ter available on the Southern Highlands, 
where get rains frequently and heavily, and transferring those excess water to 

ensure the presence of a reliable water 

During the first stage of implementation, which is completed in 1888, the 

Rainfall on the Illawarra Plateau, South of Sydney, flows into Cordeaux, 

A weir at Pheasants Nest, just below the junction of Cordeaux and Nepean 
rivers, diverts a portion of the water into a 7km Nepean Tunnel, which 
travels under Wilton town and connects with Cataract River. 

ons Pass diverts water into a 

Water emerges from Cataract Tunnel to a canal at Brooks Point, near 
Appin and then continues to flow by gravity to Prospect Reservoir. 
The entire 64 km length, contains length of open canals (44km), tunnels 
(19km) and aqueducts (1km), is known as the Upper Canal. 
From Prospect Reservoir, water flows by gravity along a 7.7km Lower 
Canal to a basin at Guildford (known as Pipe Head), from where it is piped 

m Potts Hill Reservoir water is piped to Crown Street Reservoir, and a 

From Crown Street and Petersham Reservoirs, the UNS water is supplied 
to water deficit city and suburbs, which were previously supplied with 

 

 

The 

 



 

3.2 Features of Stage

The main upgradation of the Scheme, known as UNS Stage
taken up during the period from 1902 to 1935[5] with the c
Upper Nepean dams. It was undertaken essentially for not only to alter the 
working of the UNS but also to increase the supply of water that the scheme 
could provide reliably. For that the following components as shown in the 
schematic diagram given below were added to that of the scheme (Stage
which was completed in 1888:
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Features of Stage-II of UNS Completed in 1935 

The main upgradation of the Scheme, known as UNS Stage
taken up during the period from 1902 to 1935[5] with the c
Upper Nepean dams. It was undertaken essentially for not only to alter the 
working of the UNS but also to increase the supply of water that the scheme 
could provide reliably. For that the following components as shown in the 

diagram given below were added to that of the scheme (Stage
which was completed in 1888: 

II of UNS Completed in 1935  

The main upgradation of the Scheme, known as UNS Stage-II had been 
taken up during the period from 1902 to 1935[5] with the constructions of four 
Upper Nepean dams. It was undertaken essentially for not only to alter the 
working of the UNS but also to increase the supply of water that the scheme 
could provide reliably. For that the following components as shown in the 

diagram given below were added to that of the scheme (Stage-I), 
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 For storing water in upstream reaches, four dams namely Nepean (1925-
35), Avon (1921-28), Cordeaux (1918-26) and   Cataract (1902-07) 
were constructed to increase storage capacity of the UNS rather than simply 
relying solely on river/weir flows. 

 Water from Cordeaux, Avon and Nepean Dams were allowed to flow to 
Pheasants Nest Weir, where it was diverted via the Nepean Tunnel to 
Broughtons Pass Weir while the water from Cataract Dam was passed 
directly to Broughtons Pass Weir. 

 From Broughtons Pass water was diverted through Cataract Tunnel and 
through Upper Canal to Prospect Reservoir as it did in the UNS stage-I. 

 The Lower Canal was replaced with a tunnel and the Upper Canal continues 
to flow by gravity, as it had done for the UNS stage-I. 

 

An outstanding feature of the UNS as originally envisaged and constructed 
was its potential for progressive development. Initially, it was a "run of rivers" 
scheme, because there was virtually no storage behind the Pheasants Nest and 
Broughtons Pass weirs. Immediately after its completion in 1888, as mentioned 
above, drought and population growth necessitated its further development and 
this was implemented over a period of nearly fifty years by the construction of 
major four storage dams on the Cataract, Cordeaux, Avon and Nepean Rivers. 

3.3 Significance of the UNS  

The UNS is very much significant because of the following reasons:  

 Sydney becomes the first Australian city to harvest water far from the city 
and transfer it by tunnels, canals and pipelines, and store in major dams 
and made it possible through the UNS. 

 Upper Canal stands as a unique example of nineteenth century hydraulic 
engineering in Australia, using canal building techniques, relying only on 
gravity flow. 

 Prospect Reservoir becomes Australia’s first earth fill and rock embankment 
dam, and still stands as one of the largest. 

 The UNS has functioned as a unique part of the main water supply system 
for Sydney for over 125 years  

 The UNS provides detailed and varied evidence of engineering construction 
techniques prior to the revolution inspired by reinforced concrete 
construction. Although concrete was later used to improve the durability of 
the System, much of the earlier technology is still evident along the Canal. 

 The UNS also provides extensive evidence of the evolution of engineering 
practice, such as the replacement of timber flumes by wrought iron flumes 
followed by concrete flumes. The early utilisation of concrete for many 
engineering purposes in the system, also demonstrates the growing 
emergence of an engineering technology based upon man-made materials. 

 Of the way in which the initial Scheme completed in 1888, later on 
converted itself to progressive development over a period to meet Sydney's 
increasing water supply needs.  
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 Many of the original control installations, such as the stop logs, penstocks 
and gate valves, are still in service and continue to illustrate the 
technology of the time. 

 The scheme possesses many elements of infrastructure which are of world 
and national renown in technological and engineering terms. 

3.4  The Upper Canal – An Unsung Hero of Sydney’s History 

 

The Upper Canal is an unsung hero of Sydney’s history. A precise piece 
of engineering, is still serving the needs of Sydney, even after 125 years.  Built 
in the 1880s, now listed on the State Heritage Register, the Upper Canal is still 
the only way of transferring water to Sydney from the four Upper Nepean 
dams (Cataract, Cordeaux, Avon and Nepean). The main salient features are: 

 The canal receives river flows from four dams on an average 20% of 
Sydney’s water need, but at times it can supply up to 40% of Sydney’s 
daily demand.  The scheme uses no energy other than the earth’s 
gravity to transport water over 64 km to Prospect Reservoir. 

 The canal drops just 50m in elevation over 54km after the Nepean and 
Cataract tunnels in just 0.1% grade– a marvelous feat of engineering 
following the earth’s contours. 

 The canal is built from a variety of materials, depending upon the 
availabilities from the local regions of the country through which it passes. 
Where the ground is soft, the canal is trapezoidal in shape and the sides 
lined with unreinforced concrete slabs. In other sections, the canal is u-
shaped and the sides are lined with sandstone masonry. Where the canal 
is cut into solid rock, it is unlined.  

 The tunnels allow the canal to pass under hills. These are unlined if cut 
through solid rock, or lined with brick or sandstone if cut through softer 
material.  Aqueducts allow the canal to cross creeks and gullies.  

The Scheme is now managed by Sydney Catchment Authority (SCA), a 
Statutory Authority of the Government of New South Wales created in 1999 
and is located in the State of New South Wales, Australia [6].  
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4.0  Objectives of Sydney Catchment Authority 

The objectives of the Authority are to: 

 Manage and protect the catchment area and catchment infrastructure to 
promote water quality 

 Protect public health and safety, and the environment attached 
 Ensure that the water it supplies is of appropriate quality 
 Operate according to the principles of ecologically sustainable development 
 Efficiently and economically manage catchment infrastructures [7]. 

 

3.5 Step by Step Stages Followed for Planning of UNS Project 

While conducting the case study it is noticed that the documentation on 
the project states that “Flooding is a relatively frequent occurrence in the Upper 
Nepean valley. Periodically, water from the Nepean River flows across the 
floodplains and into low lying areas of the Camden township, parts of South 
Camden and Elderslie and the extensive floodplains associated with the Narellan 
and Matahil Creeks. Flooding from these particular tributary streams, as well as. 
Navigation, Sickles, Cobbitty and Bringelly Creeks can also cause flooding in the 
Camden Local Government Area. Although there have been no recent major 
flood events, flooding is a random phenomenon that can occur at any time. It is 
essential that the community as a whole take precaution against future events, 
be they minor or major. In response to the impact of flooding from these rivers 
and creeks on the Camden community, the Council of Camden has recognised 
the need to develop an Integrated Floodplain Management Plan to manage flood 
hazard in the community.  

Following engagement by Council in April 1999 with the support of SMEC 
Australia undertook a detailed Floodplain Management Study and the 
preparation of a draft Floodplain Management Plan, under the direction of the 
Camden Floodplain Management Committee, which included guidance from the 
selected Members of the community. The Study and Plan had been prepared in 
accordance with the principles and guidelines in the NSW Flood Prone Land Policy and 
its attendant Manual. 

Methodology and the Study processes followed five basic stages:  

Stage One  Meetings with clients and other agencies 
 Initial Community Consultation and 
 Data Collection and Review 

Stage Two 
 

 Flood Definition and Mapping 
 Flood Damage Assessment 
 Assessment of Land Use Zoning 
 Assessment of Social and Environmental Issues and 
 Preliminary Identification of Floodplain Management Option 

Stage Three 
 

 Further community consultation 
 Modelling Assessment of Selected Management Options 
 Dam break flood hazard assessment 
 Assess Urban Release Areas, Flood Forecasting and Warning   
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 Requirements, Road design 
 Impacts of landfill/ mine subsidence/ extractive industries 
 Assessment and Recommendation of Flood Planning Levels and 

management 

Options 
 

 Draft town planning provisions and 
 Preparation of Draft Floodplain Management Study Report 

Stage Four  Public Display and Comments 
Stage Five  Assessment of Comments and Finalisation of Report/Plan. 

 

The primary objective of the NSW Government’s Flood Prone Land Policy 
is to reduce the impact of flooding and flood liability on individual owners and 
occupiers of flood prone property, and to reduce private and public losses 
resulting from floods. At the same time, the policy recognizes the benefits 
flowing from the use, occupation and development of flood prone land. 

 

The policy promotes the use of a merit approach which balances social, 
economic, environmental and flood risk parameters to determine whether 
particular development or use of the floodplain is appropriate and sustainable. 
In this way the policy avoids the unnecessary sterilization of flood prone land. 
Equally it ensures that flood prone land is not the subject of uncontrolled 
development inconsistent with its exposure to flooding. 

 

In 1986 the NSW Government released the first Floodplain Development 
Manual to assist consent authorities to deal with flood liable land. The 1986 
manual was very successful in assisting local councils in their management of 
the use and development of flood prone land. In 2001, a revised Floodplain 
Management Manual was prepared to update the 1986 manual to make it 
consistent with a series of improvements to both policy and practice which has 
been introduced in the intervening period. Specifically the 2001 manual 
emphasized the need: 

 

 to explicitly consider the full range of flood sizes up to and including the 
probable maximum flood (PMF) when developing a floodplain risk 
management plan;  

 to recognize existing, future and continuing flood risk on a strategic rather 
than on an ad hoc individual proposal basis;  

 for local councils, with support from State Government, to manage local 
overland flooding in a similar manner to riverine flooding; and  

 to promote the preparation and adoption of local flood plans (prepared 
under the guidance of SES) that address flood readiness, response and 
recovery. 

 

In 2003 major changes were made to the composition of agencies with 
responsibilities for floodplain risk management. In particular the creation of the 
Department of Infrastructure, Planning and Natural Resources means that one 
agency now has responsibility for both land use planning and natural resource 
functions on the floodplain. This necessitated changes to the 2001 Manual and 
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provided an opportunity, in light of experience with the 2001 Manual, to further 
clarify the intent of the policy. 

 

The updated 2005 Floodplain Development Manual replaces the 1986 
Floodplain Development Manual as the NSW Government’s Manual relating to 
the management of flood liable land in accordance with Section 733 of the Local 
Government Act 1993[8].i 

5.0  Improvements and Maintenances Carried out in UNS 

 The main features of the UNS continue to operate today just as they were 
designed. 

 To meet modern dam safety standards, Prospect Reservoir and the four 
Upper Nepean dams were upgraded between 1970s and 1990s. A tunnel 
linking Avon and Nepean dams to enable the transfer of water between 
the dams in either direction was completed in 1973. 

 In 2008, a $56 million Raw Water Pumping Station was built at Prospect 
Reservoir to create greater flexibility in Sydney’s water supply and to 
access an additional 28,000 million litres from the reservoir. 

 The SCA introduced daily variable flows from the Upper Nepean dams and 
water supply weirs for environmental purposes with effect from 1 July 
2010 onwards.  

 Improvements to weirs along the Hawkesbury-Nepean River help the new 
flows make it downstream, fish-ways to allow fish to move more freely up 
and down the river to breed. 

 At times of low flow, daily variable inflows of up to 20.1 million litres are 
released from Nepean Dam, up to 6.8 million litres from Avon Dam, up to 
4.5 million litres from Cordeaux Dam and up to 14.5 million litres from 
Cataract Dam. These releases are passed through Pheasants Nest and 
Broughtons Pass weirs to the downstream river portions.  

 Inflows from the catchments between the dams and weirs are also 
released from the weirs, including up to 4.4 million litres from Pheasants 
Nest Weir and up to 4.5 million litres from Broughtons Pass Weir.  

 At times of higher flow, an additional 20% of inflows from each dam and 
water supply weirs are released to the downstream rivers [9]. 

 In the second half of 2013 the SCA commenced rehabilitation works for 
the canal of Stage 1 worth $9 million. This project aimed to reduce risks 
of failure for the water supply infrastructures. The works stabilized 
sections of the canal wall, where it was vulnerable; increased security 
fencing; improved local storm water management; upgraded maintenance 
access; rehabilitated inlet and outlet points on aqueducts; and installed 
new penstocks, which control the flow of waters. 

 Notices had also been put up as and when needed for indicating that the 
SCA’s dam upgrade works are going as a monitoring measure.  

The above cited works ensured that the dam meets the highest standards 
of safety and continues to provide flexibility and reliability towards the 
fulfillment of Sydney’s water supply demands. 

 



13 
 

6.0 Conclusion 
 

From the above descriptions, it can be seen that the vision of the UNS 
was simple; yet far-sighted. The Royal Commission recommended the UNS to 
make Sydney the best watered of Australian cities by understanding the worst 
water stressed condition of the City and to improve the health, comfort, and 
prosperity of its inhabitants to distant times. Until the UNS was completed in 
1888, the early settlers of Sydney region depend upon the local water supplies. 
The UNS, even after more than 125 years since its completion, able to continue 
its legacy and has lived upto the predictions made by the Royal Commission 
that “it will minister to the health, comfort, and prosperity of its inhabitants to 
distant times”.  
 

It is also reported that the environmental flows are also periodically 
released to the downstream side of the dam sections in proportion of the 
seasonal hydrological inflows flowing into the reservoirs; upstream 
impoundment structures and the corresponding flow regulations significantly 
reduced the flood magnitudes and changeover of the drought-dominated regime 
to a regulated flood-dominated regime. The end result witnessed to a 
substantial increase in discharges for most durations of various seasons and the 
Nepean dam also resulted to reduce the downstream suspended sediment yields 
by two orders of magnitude because its trapping efficiency in excess of 99% of 
the inflowing suspended sediment loads. Now the UNS is standing as a sparkling 
jewel in the crown of Sydney’s Water Supply System. 

 
From the above experience, we may be noted that timely actions required 

for sustainable water conservation, distribution and management to a region, 
which is especially under the frequent threats of flood and drought (which itself 
shows the mismanagement of water resources available to that region) leading 
to losses of human life, properties and economy are to be addressed and 
carried out in a focused manner by addressing the specific issues step by step 
method as illustrated. Further, when the amounts of AWT are more than 
1BCM/Year, the project is to be planned and implemented either as single or 
multipurpose project with caution and after well establishing its dire necessity 
along with other possible incidental benefits on recreation, tourism, cultural, 
environmental, social and spiritual advancements of the communities and its 
drawbacks, if any; which are going to be attached to local, regional and national 
levels in an integrated manner so as to ensure its sustainability in long run.    

7.0 References 

1. Water Shared Responsibility: United Nations World Water Report-2,2006 
2. Report of the Task Force of ICID on Inter Basin Water Transfer 
3. Australian Bureau of Statistics, 2001 
4. http://www.sca.nsw.gov.au/water/heritage/water-schemes/upper-nepean-scheme-anniversary 
5. http://www.sca.nsw.gov.au/water/heritage/water-schemes/upper-nepean-scheme- 
6. anniversary/why-it-was-built 
7. http://www.sca.nsw.gov.au/water/supply/system  
8. Floodplain Development Manual-The management of Flood Liable Land, New South Wales 

Government, Australia, April 2005.  
9. Celebrating 125 years of the Upper Nepean Scheme, Sydney Catchment Authority, New South 

Wales Government. 
 
 



14 
 

 
CROPWAT 8.0 and Computations of Crop Water Requirement 

*Jancy Vijayan, **K.K.Srivastava and ***P. Anjaneyulu 
 

Introduction: 

CROPWAT is a decision support tool developed by the Land and Water 
Development Division (LWDD) of Food and Agriculture Organization (FAO) of 
the United Nations for computations of Crop Water Requirement (CWR). The 
CROPWAT 8.0 is a revised version of the CROPWAT 5.7 of 1992 and the 
CROPWAT 7.0 of 1999 of the FAO.  

The CROPWAT 8.0 for Windows is a computer program for the calculation 
of CWR and irrigation requirements based on soil, climate and crop data of the 
identified cropping pattern approved for a command area. The CROPWAT 8.0 
can also be used to evaluate the irrigation scheduling and crop performance 
under both rainfed and irrigated conditions.  

2.0  Assessment of Crop Water Requirement  

The CWR as indicated above is defined as the amount of water required to 
compensate the Evapo-Transpiration (ET) losses from the cropped area. It 
involves a decision on how much water is needed for the crop irrigation and 
duration on which that particular amount of water is to be applied. Hence, the 
estimation of the CWR is one of the basic needs for the crop planning on the 
farm and of any irrigation project [1].   

Evaporation is the process where the liquid water is converted into water 
vapour (through vaporization) and removed from the evaporating surface into 
the surrounding atmosphere. As we know that water evaporates from a variety 
of surfaces, such as lakes, rivers, pavements, soils and wet vegetation while the 
transpiration consists of the vaporization of the water contained only in plant 
tissues. The driving force to the removal of the water vapour from the 
evaporating surface is the difference between the water vapour pressure at the 
evaporating surface and that of the surrounding atmosphere. Here, energy is 
too required to change the state of the molecules of the water from liquid to 
vapour. Direct solar radiation and to a lesser extent the ambient temperature of 
the surrounding air provides this energy.  

As evaporation and removal of the water vapour from the evaporating 
surface to the surrounding atmosphere proceeds, the surrounding air becomes 
gradually saturated and the processes will slow down and might stop, if the wet 
air or saturated air is stopped to transfer to the surrounding atmosphere. The 
replacement of the saturated air with drier air depends greatly on the 
surrounding wind speed. Hence, the solar radiation, temperature, humidity  

------------------------------------------------------------------------------------- 
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and wind speed are the climatological parameters that are influencing the 
processes of the ET and to be considered when assessing ET on CWR 
computations. The ET is, thus a combination of the water evaporated from the 
soil surface and transpired through the plant surface.  

The CWR could concisely define as the quantity of water, regardless of its 
source, required by a crop in a given period of time for its normal growth to till 
its harvest under the field conditions pertained to that specific region. The CWR 
in totality includes the losses due to evapo-transpiration plus losses during the 
application of irrigation water in the field and quantity of water required for 
special operations such as land preparation, transplanting, leaching etc., which 
refers as Gross Irrigation Requirement (GIR). Hence, the GIR is the total 
quantity of water that must be applied to the land surface to ensure that 
enough water enters to the soil and held in the root zone depth of the crop to 
meet the Net Irrigation Requirement (NIR) of the cropping pattern cultivated in 
that particular soil/area [2]. For computing the GIR and NIR, it is necessary to 
understand the Reference Evapo-Transpiration (ETo) and Crop Coefficient (Kc). 

2.1 Significances of ETo and Kc Values  

The procedure for computing the ETo and Kc is firstly presented in 1977 
in the FAO Irrigation and Drainage Paper No. 24 on 'Crop Water Requirements'. 
It is termed as the 'Kc ETo' approach. There, the effect of the climate on CWRs is 
given by the ETo and the effect of the crop by the Kc. Since the publication of 
the FAO Paper No. 24 is made with the advancements in research and 
demanded for more accurate assessment of CWR, in May 1990 the FAO 
organized a consultation of experts and researchers in collaboration with the 
International Commission for Irrigation and Drainage (ICID) and World 
Meteorological Organization (WMO) to review the FAO methodologies on the 
computations of the CWRs and advised on the revision and updation of the 
standing procedures.  

The panel of experts recommended for the adoption of Penman-Monteith 
combination method as a new standard for ETo computations and procedures 
for calculating various related parameters. The FAO Penman-Monteith Method is 
then developed by defining the reference crop as a hypothetical crop with an 
assumed height of 0.12 m, with a surface resistance of 70 s/m and an albedo of 
0.23, which closely resembles the evaporation from an extensive surface of 
green grass of uniform height, actively growing and adequately watered [3]. 

The Crop Coefficient (Kc) for a given crop is usually determined 
experimentally. The Kc values represent the integrated effects of changes in 
leaf area, plant height, crop characteristics, irrigation methods, rates of crop 
developments, crop planting dates, degree of canopy covers, canopy 
resistances, soil characteristics, climate conditions, and management practices. 
Each agronomic crop has a set of specific crop coefficient and will help predict 
different water use rates for a specific crop for its different growth stages. In 
general, the crop growth stages can be divided into four main growth stages; 
viz., initial, crop development, mid-season, and late-season as shown in the 
figure below. The length of each of these stages depends on the climate, 
latitude, elevation, planting date, crop type, and cultural/irrigation practices. 
Local field observations and experiences are best for determining the growth 
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stages of each crop so that the empirical Kc values could be accordingly 
adjusted and water savings in irrigation could be made possible. 

Interpretation of Kc values as a function of various stages of crop growth:

 

From the figure, it can be seen that in early season when plants are small, 
the water use rate and Kc value also are small (Kc initial-stage) and the crop ET 
rate increases as the plant develops. For agronomical plants the crop ET rate is 
at the maximum level when the plant is fully developed (Kc mid-season). The 
ET rate decreases again towards the end of the season when the plant 
completes development and reaches physiological maturity (Kc end-season or 
late-season). The Kc value, especially at the end or late season stage, reflects 
directly on the crop type and adopted water management practices. This value 
is high if the crop is frequently irrigated until harvested. If the crop is allowed to 
senesce and to dry out in the field before harvest, the Kc value will be small and 
thereby water required for irrigation will also be less. 

2.2  Factors Affecting Evapo-transpiration and its Management 

Here, it may be noted that the 
evaporation and transpiration occur 
simultaneously and there is no easy 
way of bifurcating the two 
processes. Apart from the water 
availability in the topsoil, the 
evaporation from a cropped soil is 
mainly computed by the fraction of 
the solar radiation reaching the soil 
surface. This fraction decreases 
over the growing period of the crop, 

as the crop develops and the crop canopy covers more and more of the ground 
area. When the crop is small, water is predominately lost by soil evaporation, 
but once the crop is well developed and completely covers the soil, transpiration 
becomes the main process. In Figure, it may be noted that at sowing stage 
nearly 100% of ET comes from evaporation while at full crop cover 
(development stage) more than 90% of ET comes from transpiration.  
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Hence, the weather parameters, cropping 
patterns, soil characteristics and management 
practices are the main factors affecting 
evaporation and transpiration. For perennial 
crops a similar pattern can occur as the plant 
starts to develop canopy area, grow new 
shoots and develop fruit. The percentage of 
leaf area, soil water status, and climatic 
conditions will further drive the rate of crop ET 

values. It is preferable to cultivate and develop the crop in such a manner to 
have the maximum canopy cover during the time of the year when the solar 
radiation and temperature are at their peak values so as to enable them to 
arrest water losses through evaporation from top soil surface and thereby 
reducing the amount of water to be applied to its root zone depth. 

3.0 Procedures of CROPWAT 8.0 Programe 

All calculation procedures used in the CROPWAT 8.0 are based on the two 
FAO publications of Irrigation and Drainage Series: 1. No. 56 on "Crop Evapo-
transpiration - Guidelines for computing crop water requirements” and 2. No. 33 
on "Yield response to water".  

 
As a starting point, the CROPWAT 8.0 includes built-in standard cropping 

pattern, soil and climate data.   When local soil and crop data are available, the 
built-in data files can be easily modified or new ones can be created. Likewise, if 
local climatic data are not available, the climate data can be obtained for over 
5,000 worldwide stations stored in CLIMWAT- the associated climatic database 
of the CROPWAT 8.0[11]. However, more reliable crop data, which are obtained 
from local Agricultural Departments/Research Centres/Stations could be used 
by the users. The development of irrigation schedules in the CROPWAT 8.0 is 
hence based on a daily soil-water balance by using various user-defined options 
for water supply and irrigation management conditions. The project water 
supply or water requirement is calculated based on the cropping pattern defined 
by the user, which can be included up to 20 varieties of crops at a time. 

 

The CROPWAT 8.0 developed for Windows thus includes a host of updated 
and new features, such as: 

 monthly, decade and daily input of climatic data for calculation of ETo 
 backward compatibility to allow use of data from CLIMWAT database 
 possibility to estimate climatic data in the absence of measured values 
 decade and daily calculation of CWRs based on updated calculation 

algorithms including adjustment of Kc values 
 calculation of CWRs and irrigation scheduling for paddy & upland rice 

including for land preparation period 
 interactive user adjustable irrigation schedules 
 generation of daily soil water balance output tables 
 saving/retrieval of sessions and of user-defined irrigation schedules 
 graphical presentations of input data, CWRs and irrigation schedules 
 easy import/export of data/graphics through clipboard/ASCII text files  
 extensive printing routines, supporting all windows-based printers 
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 Multilingual interface and help system in English, Spanish, French and 
Russian languages. 

 
Data Input Modules of CROPWAT 8.0 

The CROPWAT 8.0 programme is organised in 8 different modules. Out of the 
eight modules, 5 modules are meant for data input and the remaining 3 are for 
calculations or analyses. 

   

 3.1.1  Climate/ETo Input Module   

As described above the ETo is a climatic parameter and can be computed 
from weather data. The ETo expresses the evaporating power of the atmosphere 
at a specific location and time of the year. The FAO Penman-Monteith method 
has been selected for computations of the ETo, because it closely approximates 
the grass ETo at that location and explicitly incorporates both physiological and 
aerodynamic parameters of the specific region. 

 
Here the input data primarily required is 
month-wise climatic data, namely 
minimum and maximum temperature, 
humidity, wind speed and sunshine. 
Then the module automatically includes 
calculations of the corresponding 
radiation and ETo values using the FAO 
Penman-Monteith approach. For 
evaluating the location characteristics, 

the submission of information such as country name, altitude, latitude and 
longitude is necessary.  
 
  3.1.2 Rain Input Module  

Here, the input data needed is the 
month-wise normal rainfall data of the 
region for calculation of its effective 
rainfall pattern. The effective rainfall 
refers to that portion of the rainfall that 
can effectively be used by plants. 
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3.1.3  Crop Input Module  

The inputs required here are the crop data (crop coefficient (Kc), planting 
date or crop growth period and rooting depth), and critical depletion fraction (p) 
and yield response factor (Ky) of the soil of the region concerned. In the 
programme the rooting depth of crop, which defines the capacity of the crop to 
take advantage from the soil water reservoir through its roots) and critical 
depletion fraction (p) and yield response factor (Ky) of the soil of the region 
concerned are embedded. The Ky captures the essence of the complex linkages 
between production and water use by a crop, where many biological, physical 
and chemical processes are also involved. Further, the Critical depletion fraction 
(p) represents the critical soil moisture level where first drought stress occurs 
affecting the crop evapo-transpiration and crop production. Values are 
expressed as a fraction of Total Available Water (TAW), which is fed to the 
programme input data under Soil Module.  

 
Here the term “Puddling” is also used to consider the preparation of land 

through ploughing with standing water until the soil becomes soft and muddy to 
create impervious layer below the soil surface to control or avoid percolation of 
water and thereby providing standing water for crop growth. During the 
puddling stage, the soaking depth, field saturation/moisture conditions, 
timing/depth of irrigation applications etc., can be changed by the user with the 
knowledge on actual field moisture conditions. 
 
3.1.4 Soil Module 

The inputs on soil data needed are: 1.TAW- is the difference between the water 
content at field capacity and wilting point (the minimal point of soil moisture 
required by plants from not getting to wilt. If the moisture decreases to any 
level lower point than that of its wilting point, the plants will get wilt and can no 
longer recover its turgidity when placed even in a saturated atmosphere for 12 
hours) [8]; normally it vary between 0.4 and 0.6 as shown in the Figure given 
below: 
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2. Maximum infiltration rate: Maximum infiltration rate of the soil allows for 
estimation of maximum amount of infiltrated water that can be obtained from 
surface runoff;  
3. Maximum rooting depth: In most cases, it will determine by the genetic 
characteristics of the plant. In some cases the root depth is restricted or limited 
to depth of the layers of soils based on its characteristics/texture; and  
4. Initial soil moisture depletion: It indicates the dryness of the soil at the 
start of irrigation. This is expressed as a depletion percentage from Field 
Capacity (FC). The field capacity is the amount of water remaining in the soil a 
few days after having been wetted and after free drainage has ceased [9]. 

This module also includes edition for the TAW in the soil using the available field 
data. Otherwise, the values already stored by the FAO for various regions would 
automatically be considered as programmed. 

3.1.5 Crop Pattern Module 
The cropping pattern module is primary data 
input module for incorporating the identified 
cropping pattern selected for the project 
command. Here, input data on the crops of 
about 1 to 20 can be incorporated at a time. 
With reference to each crop, planting date and 
crop area for each crop identified under the 

cropping pattern are required. Care should be taken in such a manner that the 
sum of the whole crops area should not exceed 100% of project command area. 
 
3.2 Calculation Modules  

3.2.1 Crop Water Requirement Module 

The CWR for an identified and given crop is computed as:  

ETC = ET0 X KC , Where Kc = crop coefficient and ETo = reference crop 
evapotranspiration (mm/day). Here, options are there to show the output for 
each crop in monthly as well as decade wise as shown below: 
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3.2.2  Schedule Module   

The values of the water requirements i.e.NIR and & GIR of the crops for 
the proposed major, medium and minor projects as per the efficiencies adopted  
alongwith other related details considered for computation will be shown in the 
schedule format as projected below: 

 

 

4.0  Case Study Conducted  

  A case study is conducted by considering the usage of CROPWAT 8.0 
programme for the Sind Basin. While assessing the deltas and GIR values for 
one of the major indentified crops of Paddy for the proposed major, medium 
and minor projects two scenarios have been considered.1. Considering irrigation 
efficiencies of 55% for the proposed major & medium and 70% for minor 
projects as per the decisions arrived in the 42nd Technical Advisory Committee 
(TAC) meeting of NWDA held on 23 May 2016 and 2.irrigation efficiencies of 
65% for the proposed major & medium and 80% for minor projects as per the 
decisions arrived in the 4th and 8th meetings of the TFILR held respectively on 
15 June 2016 and 15 September 2017. The water savings as a results of 
improving irrigation efficiency are: 

Details Projects Computations of Delta and GIR as per 
the decisions arrived in the meetings of  

Water Saving  
(per ha) 

42nd TAC,NWDA TFILR 

Sind basin Computations of Average Delta (inclusive of 20% evaporation) 
Losses) Major Projects 0.57 m 0.56 m  

Medium Projects 0.57 m 0.56 m  
Minor Projects 0.49 m 0.47 m  
Estimated GIR for the Proposed Projects 

Major Projects (CCA 26409 ha) 150.55 Mm3 147.89 Mm3 101 m3 
Medium Projects (CCA 9879 ha)   56.31 Mm3   55.32 Mm3 100 m3 
Minor Projects (CCA 40995 ha) 200.88  Mm3 192.68 Mm3 200 m3 

 Total 407.74  Mm3 395.89 Mm3 401 m3 



22 
 

Similarly by changing the planting period with the vagaries of the 
monsoon season, the water saving from the command area can also be made 
possible. Here, considerations of normal rainfall of IMD station(s) influencing 
the command area, shifting of planting date of Rice (Kharif) based on higher 
normal rainfall values,  and CROPWAT  8.0 programme (opting nursery period  
of 30 days before the planting date) are given. The water savings obtained are 
tabulated:  

Project CCA 
(ha) 

Delta 
(m) 

GIR 
(MCM) 

Water Savings 
(MCM) 

Total Water Savings 
(m3/ha) 

Sind basin 
Considering planting period from 1st June with observed normal rainfall of 88.0 mm 
Major 26409 0.56 147.89 Initial stage  
Medium 9879 0.56 55.32  
Minor 40995 0.47 192.68  
Total 77283  395.89  
Considering planting period from 1st July with observed normal rainfall of 254.8 mm 
Major 26409 0.53 139.97 7.92  
Medium 9879 0.53 52.36 2.96  
Minor 40995 0.44 180.38 12.30  
Total 77283  372.70 23.18 300 
Considering planting period from 1st August with observed normal rainfall of 269.5 mm 
Major 26409 0.50 132.05 15.85  
Medium 9879 0.50 49.40 5.93  
Minor 40995 0.41 168.08 24.60  
Total 77283  217.47 178.41 2309 

 

5.0 Conclusion 

 CROPWAT 8.0 is a computer program developed by the FAO of the United 
Nations to estimate irrigation requirements based on climate, adopted cropping 
pattern and soil data of the specific region. This is a widely used tool for 
estimating crop water requirements.  The FAO indicated that the methodologies 
can be opted for development of recommendations for improved irrigation 
practices, the planning of irrigation schedules under varying water supply 
conditions and thereby saving utilizations of water especially from irrigation 
sector, which is the maximum user sector of our precious water resources.   
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Technical Digest 
 

1.0 Feasibility Studies of Inter Basin Transfer of Water 
 
Ministry of Irrigation (now MoWR, RD & GR) formulated the NPP as 

indicated under NWDA objectives/functions. Prior to taking up of the PFRs/FRs 
of IBWT Proposals, NWDA carried out Water Balance Studies of 137 basins/sub-
basins and 71 diversion points. Subsequently, NWDA also carried out toposheet 
studies of 74 reservoirs, 37 toposheet studies of link alignment and 32 PFRs. 
Based on these studies, NWDA identified 30 links- 16 under Peninsular 
Component and 14 under Himalayan Component for preparation of their FRs.  

 
The FRs of all 16 Projects under the Peninsular Component have been 

completed except two minor links viz. Bedti-Varda and Netravati-Hemavati for 
which concurrence of the concerned Government of Karnataka is awaited. 

 
   Out of the total 14 links identified under the Himalayan Rivers 

Development Component, FRs of 2 link projects namely, Sarda-Yamuna and 
Ghaghra-Yamuna pertaining to the Indian portion & 7 draft FRs of the link 
projects of Yamuna-Rajasthan, Farakka-Sunderbans, Ganga(Farakka)-
Damodar-Subernarekha,  Subernarekha-Mahanadi, Chunar-Sone Barrage, 
Rajasthan-Sabarmati and Gandak-Ganga are also completed. 

 
   Using Remote Sensing Technique, the S&I works of Kosi-Ghaghara link 

(Indian Portion) and draft FR of Manas- Sankosh-Teesta-Ganga(M-S-T-G) link 
and S&I works of Sone Dam-Southern Tributaries of Ganga (S-T-G) link project 
have also been completed. As the Kosi-Mechi link entirely lies in Nepal Territory 
and Jogighopa-Teesta-Farakka is an alternate of the M-S-T-G proposal, 
presently the studies of them are not considered under target.  
 
2.0  Detailed Project Reports 
 

The DPRs for the KBLP (Phase-I) and D-P link project have been completed in 
August, 2010 and March, 2014 respectively. The DPR of the KBLP (Phase-II) has also 
been completed in January, 2014 and is under modification in consultation with the 
Government of MP. The DPR of the P-T-N link project has been completed in August, 
2015 and revised in May, 2017 as per the suggestions of the Government of Gujarat. 
 
2.1 Status of Ken-Betwa Phase-I  
 

The techno-economic clearance to the project accorded by the Advisory 
Committee of MoWR, RD & GR chaired by Secretary (WR, RD & GR) in its 
meeting held on 08.07.2016 subject to the submissions of Environment, Wildlife 
& Forest Clearances. The Ministry accorded clearance of Wild Life and 
Environment with certain conditions. 
 
Meetings Held by Hon’ble Minister (WR, RD & GR) 
 
 Hon’ble Minister (WR, RD&GR) convened a meeting with Hon’ble Chief 
Minister of MP on 13.02.2018 for implementation of the KBLP. An MoU signed 
on 21.03.2018 by Wildlife Institute of India (WII), NICA, MoWR, RD&GR, State 
of UP and MP for THE development of Landscape Management Plan (LMP) and 



24 
 

its Monitoring with reference to the KBLP in Panna Tiger Reserve, MP. An 
amount of Rs. 6.27 crore has been released to Director, WII, Dehradun on 
31.3.2018 for taking up the LMP work.  
 

2.2  Ken-Betwa Link Project (Phase-II) 
 
The DPR of KBLP (Phase-II) included Lower Orr Dam and other barrages 

as proposed by the Government of MP. Subsequently, the Bina Complex Project 
was added to it and two barrages viz; Neemkheda and Barari were dropped. In 
the DPR of KBLP (Phase-II), the main components that now included are Lower 
Orr, Kotha Barrage and Bina Complex and are under finalization.  
 

2.3 Twin Links of Maharashtra and Gujarat 
 
The D-P Link Project (DPLP) and P-T-N Link Project (PTNLP) are 

recognized as the twin links concerning to the State Governments of 
Maharashtra and Gujarat.  The DPLP benefits Maharashtra while PTNLP benefits 
Gujarat.  The DPRs of both the link projects are ready.  The CWC has completed 
the Techno-Economic appraisal of the DPLP. The Techno-Economic appraisal of 
the PTNLP is in advance stage.  

 
Hon’ble Minister (WR, RD & GR) convened a meeting on 16.01.2018 with 

senior officers of MoWR, RD & GR; CWC; NWDA; Governments of Gujarat and 
Maharashtra for obtaining concurrence of both the States wherein various 
issues involved in the D-P and P-T-N link projects are discussed. 

 
The Government of Gujarat vide letter dated 05.02.2018 has modified the 

draft MoU: (i) Taking up of 4 intra-sate link projects of Maharashtra as part of 
the P-T-N link project has been deleted. (ii) Compensation to Maharashtra State 
in Tapi Basin in lieu of diversion of 434 Mm3 of water generated from 
Maharashtra catchment to Gujarat in P-T-N link has not been mentioned. A 
meeting of both the states was held on 28.03.2018. The preparation of the MoU 
for implementation of these two projects is in final stage. 
 
2.4  Alternate Study of Mahanadi-Godavari Link for DPR Preparation 
 

It is proposed to have a dam at Barmul 14 km upstream of Manibhadra on 
River Mahanadi. The Barmul dam with FRL 80m, height 25m will have a gross 
storage of 1216 MCM and water diversion of 9182 MCM. Out of which, after 
meeting the enroute needs of 4046 MCM, the remaining water will be 
transferred to Godavari. 

 
Hydrological studies and multi reservoir simulation for the proposed M-G 

link have been prepared  by National Institute of Hydrology (NIH), Roorkee.  
 
The report was considered by the Sub-Committee in its 10th meeting held 

on 03.03.2017 and the report was accepted by the Sub-Committee-II of the 
SCILR.  
 

As per this study the overall availability and water balance at 75% 
dependability in Mahanadi basin at Barmul dam site works out to be 51263 MCM 
and 9908 MCM respectively.  
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2.5  Alternate Study of Diversion of Godavari waters (Phase-I) for  
         DPR Preparation 
 
 As per the planning of the Peninsular Component of the NPP about 20,796 
MCM of water from Mahanadi and Godavari rivers is to be transferred to further  
South through nine link system. This proposal could not be materialized due to 
non-finalization of surplus waters available in Mahanadi basin as well as non- 
implementation of Inchampalli dam. In this scenario, it is now proposed to take 
up this nine link system in two phases.  
 

The Phase-I will comprise of transferring unutilized waters from Indravati 
sub-basin of Godavari basin to Cauvery basin. Water is proposed to be lifted 
from the proposed Akinepalli barrage downstream of Inchampalli on river 
Godavari and transferred to the existing Nagarjunasagar reservoir in Krishna 
basin. The water will be further transferred to Somasila reservoir in Pennar 
basin from Grand Anicut in Cauvery basin.  

 
In this proposal about 7000 MCM of water can be transferred. The 

technical feasibility note was submitted to Telangana, Chhattisgarh, AP and 
Tamil Nadu States on 18.12.2017. The proposal was considered by the SCILR in 
its 14th meeting held on 17.01.2018. A draft MoA for preparation of the DPR of 
the link proposal has been sent to the party States on 15.02.2018. During the 
Regional Conference of Southern States on Water Resources held on 
20.02.2018 at Hyderabad, the DPR works have been imitated for this link 
proposal. 
 
 In Phase-II, the water from Polavaram dam will be transferred to Pennar 
basin (Proposal of the Government of AP) and further to Cauvery basin. Once 
the M-G link materializes, these two phases will further be supplemented and 
the remaining links of the nine link system would be taken up. 
 
2.6   Preparation of PFRs/DPRs of Intra-State Link Projects 

 
Preparation of the PFRs of Intra-State links has been added in the 

functions of NWDA after the approval received in the Special General Meeting of 
NWDA Society held on 28.06.2006. 

 
Subsequently, NWDA has requested all the States/UTs to inform the 

details of Intra–State links pertaining to their region for further studies by 
NWDA. So far, NWDA has received 47 proposals of Intra – State links from the 
9 States of Maharashtra, Gujarat, Jharkhand, Odisha, Bihar, Rajasthan, Tamil 
Nadu, Chhattisgarh and Karnataka. By now, the preparation of the PFRs of 36 
Intra-State Links has been completed.  The DPRs of two Intra-State links of 
Bihar State viz., Burhi Gandak–Noon–Baya–Ganga and Kosi–Mechi link have 
been completed. Preparation of Wainganga (Goshikurd)–Nalganga (Purna Tapi), 
Ponnaiyar-Palar link, Damanganga (Ekdare)- Godavari Valley, and 
Damanganga-Vaitarna-Godavari (Kadva Dev) Valley is on progress. 
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2.7  Decision on Preparations of DPRs of Intra-State Link Projects  
 
The work for preparation of the DPRs of Intra-State link projects was 

added in the functions/mandate of NWDA vide MoWR, RD & GR Resolution 
dated 19.05.2011 and Gazette notification dated 11.06.2011. Accordingly, the 
DPRs of the Intra-State link projects as proposed by States are being prepared 
by NWDA with the funds provided to NWDA through Grants-in–Aid. Recently, 
the Ministry of WR, RD&GR vide their letter No. 2/12/2015-BM/2217 dated 
01.12.2015 has conveyed the following decision regarding the funding of DPR 
preparations of Intra-State link projects as under:  

 
“NWDA should generally confine itself to Inter-State river linkage project 

DPR. They can take up Intra-State river linkage projects only as consultancy 
works, if awarded by any State Government. The Government of India fund 
should not be utilized for DPR preparation of Intra-State river linking projects”. 

  
In view of the above decision/direction preparation of DPRs of Intra-State 

link projects by NWDA will be taken up as a consultancy work and the related 
cost will be borne by the concerned State Government. 

 
Accordingly, the two Intra-State links of Maharashtra: (i) Damanganga 

(Ekdare)–Godavari link and (ii) Damanganga-Vaitarna-Godavari link have been 
taken up for preparation of their DPRs on consultancy and payment basis by 
NWDA.  

 
3.0   Special Committee on Interlinking of Rivers 
 

In compliance of the Supreme Court Order, the MoWR, RD & GR has 
constituted a Committee called Special Committee on Interlinking of Rivers 
(SCILR) vide Gazette Notification dated 23.09.2014. 

 
The SCILR has constituted four specific Sub-Committees; (i) Sub-

Committee for Comprehensive Evaluation of Various Studies/Reports; (ii) Sub-
Committee for System Studies for Identification of most Appropriate Alternate 
Plan; (iii) Sub-Committee for Restructuring of NWDA and (vi) Sub-Committee 
for Consensus Building through negotiations and arriving at agreement between 
concerned States.  

 
  Upto March 2018, in total 14 meetings of the SCILR, 7 meetings of the 

Sub-Committee-I, 11 meetings of the Sub-Committee-II and 2 meetings of the 
Sub-Committee-IV have been held. The Sub-Committee-III namely on 
restructuring of NWDA has submitted its report to the Ministry of WR, RD & GR 
on 21.09.2015. The SCILR during its 9th meeting held on 29.04.2016 advised 
the Secretary, MoWR, RD &GR to process the Restructuring of NWDA on priority 
basis.   
 
For obtaining further details of the activities that are carried out by the SCILR 
during the quarter ending on 31 March 2018, refer to the related detailing 
covered under “Glimpses of NWDA”  
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ILR in Parliament 
 
  Here, the ILR issues raised, which are of distinctive in nature, in both the 
houses of Parliament (Lok Sabha and Rajya Sabha) during the period starting 
from 1st January 2018 to 31st March, 2018 were covered for the information and 
reference to our readers/stakeholders. 
 
A. Lok Sabha 
 
1. Progress of Damanganga-Pinjal Link Project 
 
  Damanganga-Pinjal (D-P) Link Project(DPLP) envisages construction of 
Bhugad dam  across river Damanganga at Bhugad; Khargihill dam at Khargihill 
across river Vagh-a tributary of Damanganga river; Pinjal dam across river 
Pinjal at Pinjal (proposed by the Government of Maharashtra) and two tunnels of 
length 17.488 km and 25.224 km respectively to connect Bhugad and Khargihill 
reservoirs and Khargihill reservoir with Pinjal reservoir. The Project will provide 
895 MCM (including 316 MCM from Pinjal dam) of water annually for the water 
supply requirement of Mumbai Metropolitan Region along with 5 MW of 
hydropower generation. 
 

The DPR of DPLP was completed by NWDA in March, 2014 and submitted 
to the Governments of Maharashtra and Gujarat. The Advisory Committee of the 
MoWR, RD&GR, in its meeting held on 8.7.2016, has accorded techno-economic 
clearance subjected to the submissions of forest clearances from the MoEF&CC 
for diversion of 1673.78 ha forest land and clearance for Resettlement and 
Rehabilitation (R&R) of tribal population from the MoTA. The DPR of DPLP has 
been submitted for the Forest Land Diversion Clearance in MoEF&CC and R&R of 
tribal population in MoTA. 
 
 Further, the Chief Minister of Maharashtra requested to include four Intra-
State link projects of (i) Nar-Par-Girna, (ii) Par-Tapi-Godavari, (iii) Damanganga 
(Ekdare)-Godavari Valley link and (iv) Damanganga-Vaitarna-Godavari (Kadva 
Dev)in the DPLP and P-T-N link project in their overall planning.  
 

A draft Memorandum of Understanding (MoU) for sharing of the water, 
power, cost, etc., of these two projects and projects suggested by Maharashtra 
State has been sent to the concerned States of Maharashtra and Gujarat for 
concurrence and signing of agreement. 
 

The implementation of the projects can be taken up after signing of the 
MoU by the two States and obtaining requisite statutory clearances from the 
Ministries of MoEF&CC and MoTA as mentioned above. 

 
2. Is Government contemplating to create a separate ‘fund’ for taking 

up the projects under ILRs? Provide details 
 
  The NPP, which was prepared by the then Ministry of Irrigation (now the 
MoWR, RD & GR) in August 1980 for water resources development through 
IBWT Projects is for transferring water from water surplus basins to water-deficit 
basins. Under the NPP, the NWDA has identified 30 links (16 under Peninsular 
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Component & 14 under Himalayan Component) for preparation of FRs. The PFRs 
of all the 30 links have been prepared and circulated to the concerned State 
Governments by the NWDA. After conducting Survey and Investigations(S&I), 
FRs of 14 links under Peninsular Component and draft FRs of 2 links and 7 links 
(only for Indian portion) under Himalayan Component have also been 
completed. 
 

Presently, the S&I and preparationS of PFRs/FRs/DPRs is being funded by 
River Basin Management Scheme of MoWR, RD & GR. The Ministry has 
constituted a Group on Financial Aspects on 12.09.2017 under TFILR to consider 
the financial aspects of ILR projects and suggest the funding pattern for 
implementing the ILRs. Three meetings of the Group have been held on 
24.10.2017, 17.11.2017 and 08.12.2017 respectively. 

 
3. Provide details of Pattiseema Project to link the rivers of Godavari 

taken up by Andhra Pradesh  
 
 Funds are being released to Indirasagar Polavaram Project through Long 
Term Irrigation Fund, which has been created through National Bank for 
Agriculture and Rural Development (NABARD) for funding PMKSY projects. 
Polavaram Project has the provision of diversion of 80 TMC of water from 
Godavari basin to Krishna basin. The Right Main Canal of Polavaram Irrigation 
Project is proposed as lined canal, runs for a length of 174 km for diverting 80 
TMC Godavari water to Krishna river upstream of Prakasam Barrage through the 
existing Budameru Diversion Channel. The canal is also contemplated to irrigate 
1.29 lakh ha of ayacut in West Godavari and Krishna districts. The Polavaram 
Poject has been declared as National Project by the Central Government of 
India. 
 

The Government of Andhra Pradesh (AP) has taken up Pattiseema Lift 
Scheme (PLS) to achieve early benefits of Polavaram Irrigation Project in order 
to utilize the flood waters going unutilized into the sea. The PLS is envisaged to 
utilize the already existing Polavaram Right Canal (PRC) by lifting 240 Cumecs 
(8500 Cusecs) of water from Akhanda Godavari Right Bank on downstream side 
of Polavaram dam site near Pattisam village and dropping into the PRC at 
chainage 1.50 km. The main aspect of the Lift Scheme is to transfer 80 TMC of 
water into Krishna River by interlinking through the PRC. 
 

The PLS work is completed and water is being drawn from PRC from the 
year 2015-16 onwards. 

 
4.  Provide details of links especially the Ken-Betwa, Damanganga-

Pinjal and  Par-Tapi-Narmada taken up by the Government?  
 
  Four priority links under the Peninsular Rivers Component have been 
identified for the preparations of DPRs are KBLP (Phase–I & II); DPLP,   P-T-N 
link project and M-G link project. The preparation of the DPR of a project is 
taken up only after obtaining the consent of concerned State Governments. 
Based on the concurrence of the concerned States, the DPRs especially of KBLP 
(Phase-I & Phase-II); DPLP and P-T-N link projects have been completed and 
their present status are: 
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4.1 Ken-Betwa link project (Phase-I & Phase-II) 
 

In respect of the KBLP Phase-I, all the statutory clearances (Environment, 
Wildlife, Forest and Tribal, etc.) except clearance from the Central Empowered 
Committee (CEC) of the Supreme Court have been accorded. Also the DPR of 
KBLP Phase-II has been revised based on the suggestions of Madhya Pradesh 
State. The MoWR, RD&GR convened a meeting with Chief Ministers of UP and MP 
on 25.09.2017. Both the Chief Ministers agreed for the implementation of the 
project. Draft MoU for the implementation of the KBLP has been sent to the 
concerned States of UP and MP for concurrence. 
 
4.2 Damanganga-Pinjal and Par-Tapi-Narmada link projects 
 

The Government of Maharashtra and Gujarat have agreed to implement 
the D-P and P-T-N link projects benefitting Maharashtra and Gujarat for which 
DPRs have been completed. Techno-economic appraisal for the D-P link project 
has been accorded by the MoWR, RD & GR subjected to statutory clearances. 
The DPR of P-T-N has been modified in May, 2017 by duly considering the 
suggestions of the Government of Gujarat for including more tribal areas of 
Gujarat in the command of the project and submitted for technical appraisal in 
CWC. The ToRs for the EIA studies with modified scope of the link project has 
been approved by the MoEF&CC and the studies have been entrusted to M/S 
WAPCOS Pvt Limited. The Draft MoUs for implementations of the link projects 
have been sent to the Governments of Maharashtra & Gujarat for concurrence. 

 
5. Details of progress made in the Interlinking of Kosi and Mechi Rivers 

and works likely to be undertaken 
 

     The Kosi-Mechi link project is one of the link projects proposed under the 
Himalayan Component of the NPP. This link entirely lies in Nepal territory. The 
PFR of the link project was prepared by NWDA in 1997. Taking up of the 
preparation of FR/DPR depends upon the agreement with the Government of 
Nepal. The link proposal is envisaged to provide irrigation benefits of about 4.74 
lakh ha (2.99 lakh ha in India and 1.75 lakh ha in Nepal), 24 MCM of water for 
domestic and industrial uses and generation of 3180 MW of hydropower. 
 

Further, an Intra-State link project for linking Kosi-Mechi rivers was 
proposed by the Government of Bihar for which NWDA prepared the DPR and 
submitted to the Government of Bihar in March, 2014. The Kosi-Mechi link 
project entirely lies in the State of Bihar and is envisaged to start from the 
existing Hanuman Sagar barrage on river Kosi close to Indo-Nepal Border. 
 

The existing Kosi Project consists of a barrage across river Kosi near 
Hanuman Nagar, canal head-works, Western Kosi Main Canal (WKMC) system in 
Nepal and Eastern Kosi Main Canal (EKMC) system in India. The present 
proposal is to extend the existing EKMC beyond its tail end at RD 41.30 km    to 
RD 117.50 km upto Mechi River, so that Kosi and Mechi rivers, which flow within 
Bihar after crossing the Indo-Nepal Border, could be linked together. This link 
project will provide additional irrigation facilities to about 2.11 lakh ha during 
kharif season in the new command area between the rivers of Parman and 
Mechi covering Araria, Purnea, Kishanganj and Katihar districts of Bihar. Total 
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cost of the Project has been estimated as Rs. 4900.00 crore (2015-16 price 
level) with benefit cost ratio of 2.40. The MoWR, RD & GR has conveyed techno-
economic appraisal of the Kosi-Mechi Intra-State link project in July 2016. 

 
6. Whether highly advanced Light Detection and Ranging Survey is  

taken up by M/s WAPCOS (India) to prepare a DPR for supplying 
Godavari water directly to Rayalaseema and the Union Government 
along with State Government is embarking on linking the Godavari 
river with Pennar river? if so, provide details  

  
  The M/S WAPCOS Limited has carried out Light Detection and Ranging 
Survey (LiDAR) from Godavari (Polavaram Dam) to Penna (Somasila Dam) for 
the proposed water conductor system alignment of about 600 km. 
 
  The Government of AP has taken up the PLS to achieve early benefit of 
Polavaram Irrigation Project to utilize the flood waters going waste into the sea. 
The PLS is envisaged to utilize the already existing PRC by lifting 240 Cumecs 
(8500 Cusecs) of water from Akhanda Godavari Right Bank on downstream side 
of Polavaram dam site near Pattisam village and dropping into the PRC at 
chainage 1.50 km. The main objective of this Lift Scheme is to transfer 80 TMC 
of water into Krishna River by interlinking through the PRC. The PLS work is 
completed and water is being drawn from the PRC from the year 2015-16 
onwards. Based on the surplus water identified at storage sites, nine link system 
of Mahanadi-Godavari-Krishna-Pennar-Cauvery-Vaigai-Gundar has been 
proposed to transfer combined surplus waters of Mahanadi and Godavari rivers 
to Krishna-Pennar-Cauvery-Vaigai-Gundar rivers. Out of the above nine links, 
the Government of AP has taken up the implementation of Godavari 
(Polavaram)-Krishna (Vijayawada) link project according to their own planning.  

 
In respect of Godavari (Inchampalli)-Krishna (Nagarjuna Sagar), Godavari 

(Inchampalli)-Krishna (Pulichintala) links and other links further down south, 
FRs were prepared in 2004. Taking up of the preparation of DPRs and 
implementation of ILRs depends upon the consensus arrived amongst the 
concerned States. The DPR of the M–G link, a mother link of the nine link 
system could not be taken up, as the Government of Odisha was not agreeable 
for the link due to large submergence involved in the proposed Manibhadra 
Dam. Based on the suggestions of the Government of Odisha, NWDA has 
prepared a preliminary revised proposal of the M-G link project with reduced 
submergence and submitted the same to the Government of Odisha for 
consideration. 
 

The estimated cost of any inter-linking of river project can be known only 
after completion of its DPR. 

 
7.  Whether NWDA has prepared the DPR of Budhi Gandak Noon Baya 

Ganga river link? Provide details thereof 
 

  As per the request of the Government of Bihar, NWDA has prepared the 
DPR of Burhi-Gandak-Noon-Baya-Ganga link project (an Intra-State link of 
Bihar) in December, 2013 and submitted to the Government of Bihar and CWC 
for techno-economic appraisal. As per the DPR, the estimated cost of Burhi-
Gandak-Noon-Baya-Ganga link project is about Rs.4213.75 crore at 2012-13 
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price level. The CWC has suggested that though the project is technically 
feasible, but may require frequent de-silting for maintaining the proposed canal 
and river in good condition. Further, the CWC has observed that the projected 
flood protection to be provided to the adjoining the area can also be achieved by 
constructing embankments, which will be more economical. Accordingly, the 
recommendations of the CWC for formulation of the present proposal as a flood 
scheme, have been communicated to the Government of Bihar vide letter dated 
14.3.2017. 

 
8. Whether interfering in natural course of rivers will lead to ecological 

imbalance? If so, the details thereof and action to be taken thereon 
 
 At the time of preparation of DPR of individual ILR project, detailed EIA 
studies as per the ToRs approved by the Environmental Appraisal Committee 
(EAC) of the MoEF&CC are carried out. The EIA study includes impacts on land 
environment, water resources and its quality, terrestrial ecology (flora, fauna, 
vegetation cover, wildlife), aquatic ecology (riverine ecology, fisheries), pollution 
due to noise during construction phase, impact on air quality, impact due to 
command area development, impacts on local services (like water supply, 
education, health care, community forests, business opportunities). All 
environmental impacts and issues arising out of the EIA studies are duly 
addressed in Environmental Management Plan which forms a part of the DPR 
concerned. The impacts of individual ILR project on the human lives, 
environment, landmass, etc., are suitably addressed in the EIA and Socio-
economic Impact Assessment studies which is again a part of the preparation of 
DPR. 

 
9. Provide details of the issue that the State of Kerala had with Pamba-

Achankovil-Vaippar river linking project 
 

Pamba-Achankovil-Vaippar link project under the NPP pertains to the 
States of Kerala and Tamil Nadu. NWDA has completed its FR in 1995 and 
submitted to the concerned States of Tamil Nadu and Kerala. However, in 2003, 
Kerala Assembly has passed a resolution against taking up of the link project.  
The Central Government has taken note of it and has decided not to treat it as a 
priority link for consensus building purpose at present.  
 
10. Provide details of the progress made in Kosi and Ghaghra rivers 

inter-linking project 
 

  One of the ILRs namely Kosi-Ghagra link project has been identified under 
Himalayan Component of the NPP, which is proposed to start from the proposed 
Chhatra barrage downstream of the proposed Sapta–Kosi Dam to provide 
irrigation in certain areas of the States of Bihar & Uttar Pradesh and  Nepal. In 
addition to the benefits of irrigation, it will help in controlling floods in Bihar. The 
PFR of the Kosi-Ghaghra link project was completed by NWDA in 1997. The 
major part of the link canal (278 km out of 429 km), reservoir and diversion 
barrage are located in Nepal. Agreement with the Government of Nepal is 
necessary for data collection and conducting field survey. 
 

This link proposal is envisaged to provide an annual irrigation of about 
10.58 lakh ha (including 1.74 lakh ha in Nepal) and 48 MCM of water for 
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domestic & industrial water supply enroute of the link canal in Nepal and Bihar 
and Uttar Pradesh States besides controlling floods to some extent in Bihar 
State. 

 
11. Whether the Government proposes to declare all ILR projects in the 

country as national projects in a bid to expedite their 
implementation through quick flow of funds and better monitoring 
on the ground? Provide details 

 
  The KBLP was declared as a National Project by the Government of India 
in February, 2008, as per the then existing norms for consideration of any 
project as National Project. No other ILR project has so far been declared as 
National project. The MoWR, RD & GR has constituted a Group on Financial 
Aspects under Task Force for addressing the cost issues of ILR projects. One of 
the ToRs of the Group is “to study the options of declaring some of the IBWT 
link projects coming under the NPP as National Project on the pattern of the 
KBLP”. 
 
12. Whether the Government has resolved all the issues to make ILRs a 

reality? provide details 
 
  The Government is aware about the several issues involved in the ILR 
programme and therefore, it is decided to pursue the ILR program in a 
consultative manner. 
 
 The Supreme Court vide its judgment dated 27.02.2012 in the Writ 
Petition (Civil) No. 512 of 2002 on ‘Networking of Rivers’ along with Writ Petition 
No. 668 of 2002’ directed the Union Government of India and particularly the 
Ministry of Water Resources to constitute a Committee under the chairmanship 
of Minister of Water Resources for the implementation of ILR. 
 

As per the directions of the Supreme Court, a Committee called “Special 
Committee on Interlinking of Rivers” was constituted under the Chairmanship of 
the Union Minister of the MoWR, RD&GR for the implementation of ILR 
programme vide Gazette Notification dated 23rd September, 2014. Fourteen 
meetings of the SCILR have been held so far (last meeting was held on 
17.01.2018 at New Delhi), wherein State Irrigation/ Water Resources Ministers 
along with the Secretaries of various States participated. The SCILR takes into 
consideration of all the suggestions/observations of its stakeholders while 
planning and formulating ILR projects. The Committee, after considering the 
views of all stakeholders, is proceeding ahead to expedite the objectives of ILRs 
as per ToRs. Vigorous efforts have been made for generating consensus with 
development of alternative plans and also setting out road maps for 
implementation of mature projects. 
 

The implementation of ILR projects involves various steps such as 
preparation of PFRs/FRs; negotiation and consensus among concerned States; 
preparation of DPRs; clearance from appraisal agencies including clearance by 
MoEF&CC and MoTA; techno-economic clearance by Advisory Committee on 
Irrigation, Flood Control & Multipurpose Projects of MoWR, RD&GR; investment 
clearance and actual construction time required for the completion of project as 
per DPR. 
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The implementation of a project is taken up after preparation of its DPR 

with the consensus of concerned States and obtaining requisite statutory 
clearances. 

 
13. Status of ILR projects in the State of Rajasthan along with the 

achievements so far made  
 
  There are three links under the NPP namely i) Parbati -Kalisindh- Chambal 
(P-K-C) link, ii) Yamuna-Rajasthan (Y-R) link and iii) Rajasthan-Sabarmati (R-S) 
links that are benefitting to Rajasthan State. The FR of P-K-C link was completed 
in March, 2004 and circulated to the concerned States of Rajasthan and Madhya 
Pradesh. The consensus for preparation of the DPR for the P-K-C link from the 
concerned States could not be reached. 
 

The draft FRs for the Y-R link and R–S link projects were also prepared by 
NWDA. These two links are dependent on water from Sarda-Yamuna (S-Y) link. 
The S-Y link is one of the links identified by NWDA under the Himalayan 
Component of the NPP, which originates from the Pancheshwar Dam - a 
multipurpose project, which is located on river Sarda (known as Mahakali in 
Nepal) at the international border between India and Nepal. The FR of the S-Y 
link project (Indian portion) was prepared by NWDA in the year 2003. On the 
basis of the balance water available at tail end of the link, the draft FRs for 
subsequent connecting links i.e. the Y-R link and R-S link (in Gujarat) were also 
prepared by NWDA. The work of the DPR of Pancheshwar multipurpose project 
was entrusted to Pancheshwar Development Authority-constituted jointly by the 
Governments of India and Nepal and decided to consider the latest hydrological 
data and other relevant data as per the requirement of power generation. The 
DPR of Pancheshwar Project as and when finalized and agreed by the two 
countries will have bearing on the planning of the S-Y and subsequent link 
projects. 

 
14. Details of the meeting of the Irrigation Ministers of Southern States 

to resolve contentious disputes on sharing of Krishna, Godavari and 
Cauvery river waters and push ILRs 

 
  A Regional Conference on Water Resources of Southern States viz AP, 
Telangana, Karnataka, Kerala, Tamil Nadu and UT of Puducherry was organised 
on 20.02.2018 at Hyderabad under the chairmanship of Shri Arjun Ram 
Meghwal, Minister of State for WR, RD & GR. The Ministers of Telangana, Kerala 
and Puducherry and their officers along with officers of Karnataka, Telangana 
and AP and officers of the MoWR, RD & GR, CWC, CGWB and NWDA participated 
in the Conference. These States have raised their issues on water resources 
including Inter-State nature and were discussed during the Conference. 
 

As regards ILRs, out of the 16 links proposed under Peninsular Component 
of the NPP, Mahanadi-Godavari-Krishna-Pennar-Cauvery-Vaigai-Gundar linking 
scheme has been identified as the “nine link system” and planned to benefit the 
Southern States. NWDA prepared the FRs of these link proposals in the year 
2004/2005 and circulated to the concerned States. The M-G link is the mother 
link of this system. For taking up the DPR of the M-G link, the consensus 
building with concerned States is necessary. 
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In the Regional Conference, alternative studies on the M-G link project to 

divert surplus water of Godavari river to Cauvery river through Godavari 
(Akinepalli)-Cauvery (Grand Anicut) link project was discussed. The proposal 
consists of construction of a barrage across Godavari river at Akinepalli in 
Telangana. The surplus Godavari waters available at the proposed Akinepalli 
barrage is envisaged to be lifted by a height of 132m in 3 stages for transfer to 
existing Nagarjunasagar reservoir across Krishna. The length of the link between 
Akinepalli and Nagarjunasagar is 341 km. From Nagarjunasagar, the length of 
the proposed link canal is 393 km upto Somasila reservoir across Pennar. From 
Somasila to Palar and Cauvery, the length of the canal is 529 km. 

 
In the Regional Conference, it was decided that basin wise approach would 

be adopted to resolve the issues among the basin States by convening Basin-
wise Meeting. It was also decided that the Regional Conference will be organized 
in other regions of the country to address outstanding water resources issues 
including Inter-State issues. 

 
Earlier also, in order to streamline the existing process of adjudication of 

Inter-State river water disputes by way of amending the Inter State River Water 
Disputes (ISRWD) Act, 1956, the Inter State River Water Disputes  
(Amendment)  Bill, 2017 was introduced in  Lok Sabha by the Minister for WR, 
RD & GR on 14.03.2017.The Bill envisages to constitute a standalone                          
Tribunal with permanent establishment and permanent office space and 
infrastructure so as to obviate with the need to set up a separate Tribunal for 
each water dispute, which is invariably a time-consuming process. The proposed 
amendments in the Bill will speed up the adjudication of water disputes referred 
to it. The Bill was referred to Parliamentary Standing Committee on Water 
Resources for examination. The Standing Committee submitted its 
recommendation on the Bill vide Lok Sabha Secretariat letter dated 11.08.2017 
in the form of ‘Nineteenth Report of Standing Committee on Water Resources on 
The ISRWD (Amendment) Bill, 2017’. Accordingly, the Ministry has prepared 
draft Cabinet Note for amendments to ISRWD Act 1956. 

 
15. Recent meeting held for SCILR and details of pending issues among 

States  and  the Government Plan for sorting it out 
 

  The recent meeting held for SCILR was its 14th meeting and was held on 
17.01.2018 at Vigyan Bhawan, New Delhi. During the meeting, the issues like 
status of various statutory clearances of the KBLP (Phase-I), present status of 
the DPRs of the KBLP (Phase-II), D-P and P-T-N link projects, introduction of 
micro-irrigation in the command area of the projects, guidelines for arriving 
surplus water in a river basin, status of intra-state link projects, restructuring of 
NWDA, funding resources for ILR projects, consideration of ILR projects as 
National Project were discussed. Further, alternative proposal for diversion of 
Godavari waters upto Cauvery basin was also discussed. 
 
  Though no time lines have been fixed, the ILR programme has been taken 
up on high priority. The Government is pursuing the ILR program in a 
consultative manner. State Irrigation/Water Resources Ministers along with the 
Secretaries of various States participate in the meetings of the Committee. The 
SCILR takes into consideration all the suggestions/observations of its 
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stakeholders while planning and formulating the ILR projects. The Committee, 
after considering the views of all stakeholders, is proceeding ahead to expedite 
the objectives of the ILRs as per ToRs. Vigorous efforts have also been made for 
generating consensus with development of alternative plans and also setting out 
road maps for implementation of mature projects. 
 

In addition to this, the Minister for WR, RD & GR requested to the States 
of Tamil Nadu and Kerala to resolve their inter-state disputes through the inter-
state meetings. Further, he requested the Governments of Maharashtra and 
Gujarat to convey their consent for signing of the MoUs for implementation of D-
P and P-T-N link projects. 

 
16. The current status of ILR project with regard to Teesta river and 

impact of glacial waters decline due to climate change on livelihood 
of mountain and lower riparian communities 

 
  One of the links namely M-S-T-G link coming under the Himalayan 
Component of the NPP envisages diversion of the surplus waters of Manas and 
Sankosh rivers with supplementation from the intermediate major streams of 
Aie, Raidak, Torsa and Jaldhaka for the benefit of augmenting the flows of 
Ganga at Farakka and further transfer to water scarce areas of Krishna, Pennar 
and Cauvery basins and providing irrigation facilities to the enroute command 
areas including Teesta basin for meeting the requirements of North Bengal. No 
transfer of water from Teesta river is envisaged. The PFR of the link has been 
prepared by NWDA. 
 
  The contribution of the glaciers to the river flow depends upon the size 
and properties of the glacier and temperature rise due to climate change. Most 
of the contribution due to glacier melt is received in the downstream areas 
during the months when the temperature remains high, e.g. April to June in 
north India. In case the contribution of glacier reduces in lean season due to any 
reason, the livelihood of mountain communities and lower riparian communities 
dependent on these sources would be adversely affected. 
 

The CWC carries out hydrological observation on important rivers round 
the year including Teesta Basin. The CWC has observed the river flows in Teesta 
Basin at Bansoi, Lachung and Sankalang HO site. The snow melt and glacier 
melt is cyclic process which rejuvenate the river in non-monsoon season. From 
the available flow data, no specific trend on increase/decrease of availability of 
water in River Teesta has been observed especially in summer season. 
                                                                                                                                                            
B.  Rajya Sabha 
 
1. Whether the Government has so far shared any feasibility report of 

interlinking project to transfer water from Himalayan rivers to 
Mahanadi river? Provide details  

 
A link namely M-S-T-G link is proposed under the Himalayan Component 

of the NPP. The M-S-T-G link canal envisages diversion of the surplus waters of 
Manas and Sankosh rivers with supplementation from the intermediate major 
streams for the benefit of augmenting the flows of Ganga at Farakka and 
further transfer to Damodar, Subernarekha, Mahanadi, Godavari, Krishna, 
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Pennar and Cauvery basins and providing irrigation facilities to the enroute 
command areas. This link comprises of two dams on rivers Manas & Sankosh 
inside Bhutan territory, and a gravity flow canal for diverting substantial 
quantum of water to river Ganga upstream of Farakka barrage. The PFR of the 
link has already been prepared. The FR could not be prepared as the canal is 
passing through the Manas-Tiger Reserve and Buxa-Tiger Reserve and other 
forest areas. Considering the practical difficulties for S&I in Manas-Sankosh and 
Sankosh-Teesta reaches, NWDA has carried out alternate alignment studies for 
the M-S-T-G link by avoiding Manas-Tiger Reserve and Buxa-Tiger Reserves and 
other forest areas. As an alternative option, almost forest free M-S-T-G link has 
been studied.  
 

The PFR of M-S-T-G link was completed in 1996. As per the PFR, the    M-
S-T-G link envisages diversion of 43000 MCM of surplus water available in 
Manas and Sankosh rivers with supplementation from the intermediate streams 
of Aie, Torsa, Raidak, Jaldhaka for augmenting the flow of Ganga at Farakka 
and make available about 13965 MCM of water (after enroute utilization) in 
Mahanadi basin for further diversion to south for utilization in the water short 
areas of Krishna, Pennar, Cauvery, Vaigai and Gundar river basins. 
 
2. Whether is it a fact, as claimed by environmentalists that if all the 

river linking projects were implemented, it would adversely affect 
the lives of at least three million Indians and a landmass of 8000 
square miles would be flooded? Provide details 

  
The apprehensions raised by environmentalists that the ILRs would 

adversely affect lives of millions of people and flood landmass of 8000 square 
miles have no basis. In fact, the ILRs is considered essentially for addressing 
the twin problems of water scarcity and flooding in the country. The 
implementation of the ILR projects as per the NPP proposes to provide benefits 
of 25 million ha of irrigation from surface waters, 10 million ha by increased use 
of groundwater, raising the ultimate irrigation potential from 140 million ha to 
175 million ha and generation of 34 million KW of power, apart from the 
incidental benefits of flood control, navigation, water supply, fisheries, salinity 
and pollution control etc.  

 
At the time of preparation of DPR of the individual river link projects, 

detailed EIA studies as per the ToR approved by the EAC of MoEF&CC are 
carried out. The EIA study includes impacts on land environment, water 
resources and its quality, terrestrial ecology (flora, fauna, vegetation cover, 
wildlife), aquatic ecology (riverine ecology, fisheries), pollution due to noise 
during construction phase, impact on air quality, impact due to command area 
development, impacts on local services (like water supply, education, health 
care, community forests, impacts on business opportunities). All environmental 
impacts and issues arising out of the EIA studies are duly addressed in 
Environmental Management Plan (EMP) which again forms a part of DPR.  
 

Further, the R&R Plan in respect of project affected persons is an integral 
part of the implementation of any ILR Project and is included in each DPR.  
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3. Whether has the Government developed a mechanism to resolve 
potential disputes between States with regard to sharing of water?  
Provide details  

 
The Government is pursuing the ILR program in a consultative manner. 

The Supreme Court vide its judgment dated 27.02.2012 in the Writ Petition 
(Civil) No. 512 of 2002 on ‘Networking of Rivers’ along with Writ Petition No. 
668 of 2002 directed the Union of India and particularly the MoWR to constitute 
a Committee under the chairmanship of Minister of Water Resources for the 
implementation of ILR. 
 

As per the directions of Supreme Court, a committee called “Special 
Committee on Interlinking of Rivers” was constituted under the Chairmanship of 
the Union Minister of Water Resources, River Development & Ganga 
Rejuvenation (MoWR, RD & GR) for the implementation of ILR programme vide 
Gazette Notification dated 23rd September, 2014. In the meetings of the SCILR, 
State Irrigation/ Water Resources Ministers along with the Secretaries of various 
States participated. The SCILR takes into consideration all the 
suggestions/observations of the stakeholders while planning and formulating the 
ILR projects. 
 

The Committee, after considering the views of all it’s stakeholders, is 
proceeding ahead to expedite the objectives of the interlinking of rivers as per 
ToRs.  
 

The SCILR has constituted four specific sub-committees; (i) Sub-
committee for comprehensive evaluation of various studies/reports (ii) Sub-
Committee for system studies for identifications of most appropriate alternate 
plan, (iii) Sub-Committee for restructuring of NWDA and (iv) Sub-Committee for 
consensus building through negotiations and arriving at agreement between 
concerned States to discharge its functions. 
 
4. Whether has the Government assessed the probable impact of ILR 

project on changing monsoon patterns and ecological upheavals? 
Provide details  

 
At the time of preparation of DPR of the individual ILR project, detailed 

Hydrological studies considering all the parameters including the monsoon 
variations are carried out to ascertain the availability of water at the tapping 
point. The EIA studies as per ToRs approved by the EAC of the MoEF&CC are 
carried out. All environmental/ecological impacts and issues are duly addressed 
in Environmental Management Plan of the EIA studies (carried out as per 
approved ToR) which forms a part of DPR. The R&R Plan in respect of project 
affected persons is also made an integral part of the implementation of any ILR 
project and is included in each DPR. 
 

While implementing ILR projects, storages are proposed to be created to 
conserve flood water available during extreme rainfall for better utilisation and 
management of water resources and to deal with the impact of climate change. 
The availability and sector-wise use of water in basins/sub basins is being 
assessed and reviewed periodically by NWDA as far as ILR projects are 
concerned. The ILR projects will be able to divert flood/surplus waters to the 
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deficit area and mitigate droughts. The ILR projects will help in increasing 
productivity of land, which can be increased through appropriate irrigation 
practices and corresponding use of other inputs and modernised agriculture 
practices. 
 
5. Provide details on whether a huge quantum of precious water from 

Godavari river goes waste into the sea every year and Government 
proposes to transfer surplus water from Godavari to Cauvery river 
through ILR to help parched States  

 
The information on exact quantum of water being discharged into the sea 

from Godavari basin is not available. However, based on surplus water available 
at identified storage sites, nine link system of Mahanadi-Godavari-Krishna-
Pennar-Cauvery-Vaigai-Gundar link scheme has been proposed to transfer 
combined surplus waters of Mahanadi and Godavari rivers to Krishna-Pennar-
Cauvery-Vaigai-Gundar rivers. The details of the projects under the nine link 
system, including their status on completion of FR studies, proposed Annual 
Irrigation (AI) and water diversion are furnished below: 
 

Out of the above nine links, Government of AP has taken up the 
implementation of Godavari (Polavaram)-Krishna (Vijayawada) link project 
according to their own planning. In respect of Godavari (Inchampalli)-Krishna 
(Nagarjuna Sagar), Godavari (Inchampalli)-Krishna (Pulichintala) links and 
other links further down south, feasibility reports were prepared in 2004. Taking 
up preparation of DPRs and implementation mechanism depends upon 
consensus among the concerned States. The DPR of the M-G link, a mother link 
of the nine link system could not be taken up as the Government of Odisha was 
not agreeable for the link due to large submergence involved in the proposed 
Manibhadra Dam. Based on the suggestions of Government of Odisha, NWDA 
has prepared a preliminary revised proposal of the M-G link project with 
reduced submergence and submitted to the State Government of Odisha for 
consideration. 

 
Annexure 

 
Irrigation Benefits from Proposed 9 link system between Mahanadi and Gundar 
 
 
Sl.  
No. 

Name of link  
project 

Diversion  
(MCM) 

AI 
(lakh ha) 

States 
benefitted 

Status 

Peninsular  Component 
1. Mahanadi (Manibhadra) - Godavari 

(Dowlaiswaram)   
12165 4.43 Odisha and  

AP States 
Completed 

2. Godavari (Inchampalli) - 
Krishna (Pulichintala)  

4370 6.13 Telanganga 
and AP 
States 

 Completed 

3. Godavari (Inchampalli) - Krishna 
(Nagarjunasagar)  

16426 2.87 Telangana  Completed 

4. Godavari (Polavaram) - Krishna 
(Vijayawada)  

AP has taken up its implementation 
according to their own planning. 

Completed 

5. Krishna (Almatti) - Pennar  1980 2.58 Karnataka  
and AP  

Completed 

6. Krishna (Srisailam) – Pennar  2310 No enroute - Completed 
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Sl.  
No. 

Name of link  
project 

Diversion  
(MCM) 

AI 
(lakh ha) 

States 
benefitted 

Status 

irrigation 

7. Krishna (Nagarjunasagar) - 
Pennar (Somasila)  

12146 1.68 AP State Completed 

8. Pennar (Somasila) - Cauvery 
(Grand Anicut)   

8565 4.91 AP, TN and 
Puducherry  

Completed 

9. Cauvery (Kattalai) -Vaigai-
Gundar  

2252 3.38 Tamil Nadu  Completed 

 
6. Whether has the ILR of Cauvery (Kattalai)-Vaigai-Gundar rivers 

been finalised and fixed any time-frame ? Provide details thereof  
 

Under the Peninsular Component of the NPP, Mahanadi-Godavari-Krishna-
Pennar-Cauvery-Vaigai-Gundar linking scheme has been identified as the Nine 
link system. The M-G is the mother link of this system. Cauvery (Kattalai)-
Vaigai-Gundar link project is the last leg of the nine link system. NWDA has 
prepared the FR of this link project during 2004 and circulated to concerned 
States. The quantum of water meant for diversion through the link canal mainly 
depends on the deliveries of surplus flows of Mahanadi and Godavari basins to 
be brought by the preceding upper links through the Mahanadi-Godavari-
Krishna-Pennar-Cauvery link schemes. Taking up the preparations of DPRs of 
the upper preceding links viz., the M-G link and Godavari (Inchampalli)-Krishna 
links depends upon the consensus among the concerned States. 
 

No time frame for the project to interlink Cauvery (Kattalai)-Vaigai-
Gundar can be fixed at this stage. The implementation of the ILR projects 
involves various steps such as preparation of PFRs/FRs; negotiation and 
consensus building among concerned States; preparation of DPRs; clearance 
from appraisal agencies which includes clearance by the MoEF&CC and MoTA; 
techno-economic clearance by the Advisory Committee on Irrigation, Flood 
control & multipurpose projects of the MoWR, RD & GR; investment clearance 
and the actual construction time required for the completion of the project as 
per the DPR.  

 
The implementation of a project is taken up only after preparation of its 

DPR with the consensus of concerned States and obtaining requisite statutory 
clearances. 
 
7. Whether has the Government observed Fifth India Water Week 

(IWW) recently? If so, provide the details including for the past 
ones  

 
The MoWR,RD&GR organised the 5th India Water Week-2017 (IWW-2017) 

during 10-14th October, 2017 at Vigyan Bhawan, New Delhi. The main theme of 
the 5th IWW- 2017 was “Water and Energy for Inclusive Growth”. The total 
expenditure incurred for the event was Rs.2.32 Crore. About 1500 delegates 
representing National and International Organizations, Research Institutes, 
Educational Institutions and NGOs from water resources, agriculture, power 
sectors, etc., were participated in the event that included 40 foreign delegates 
amongst from 11 countries. The recommendations generated from the IWW-
2017 had been circulated to concerned departments for implementation. 
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The organization of IWW in the past in India is concerned, the 

MoWR,RD&GR has started organising the IWW since 2012. So far, four IWWs 
have been organised starting from 2012, 2013, 2015 & 2016 in New Delhi. The 
details are as given below: 
 
Sl. No. Description Period Theme 
1. 1st IWW 10th-14th April 2012 Water, Energy and Food 

Security-Call for Solutions 
2. 2nd IWW 08th-12th April 2013 Efficient Water Management: 

Challenges and Opportunities 
3. 3rd IWW 13th-17th January 

2015 
Water Management for 
Sustainable Development 

4. 4th IWW 4th-8th April 2016 Water for All: Striving Together 
 
8. Whether any plan for ILR projects and communities living in 

Ecologically Fragile Zones and policy for plant species, like invasive 
species to be planted at Ganga bank? Provide details  

 
The NPP was prepared by the then Ministry of Irrigation in August 1980 

for transferring water from water surplus basins to water-deficit basins. Under 
the NPP, the NWDA identified 30 links (16 under Peninsular Component & 14 
under Himalayan Component) for preparation of FRs. The PFRs of all 30 links 
have been prepared and circulated to the concerned State Governments. After 
conducting S&I, FRs of 14 links under Peninsular Component and FRs of 2 links 
and draft FRs of 7 links (Indian portion) under Himalayan Component have been 
completed. 
 

In addition, NWDA has received 47 proposals of intra-state links from 9 
States viz. Maharashtra, Gujarat, Jharkhand, Orissa, Bihar, Rajasthan, Tamil 
Nadu, Karnataka and Chhattisgarh. Out of these, PFRs of 36 and DPRs of 2 
intra-state links have been completed by NWDA up to March, 2017. 
 

At the time of preparation of DPR of the individual river link projects, 
detailed EIA studies for project affected area including ecologically fragile zones 
are carried out as per ToR approved by the EAC of the Ministry of EF&CC. The 
EIA study includes impacts on land environment, water resources and its 
quality, terrestrial ecology (flora, fauna, vegetation cover, wildlife), aquatic 
ecology (riverine ecology, fisheries), pollution due to noise during construction 
phase, impact on air quality, impact due to command area development, 
impacts on local services (like water supply, education, health care, community 
forests, impacts on business opportunities). All environmental impacts and 
issues arising out of the EIA studies are duly addressed in EMP which forms a 
part of DPR. 
 

The Government is not considering any policy for the plantation of 
invasive plant species in nearby areas of Ganga. However, a DPR was prepared 
by Forest Research Institute (FRI), Dehradun for ‘Forestry Intervention for 
Ganga’, which includes plantation of only indigenous plant species under 
different plantation models. The plantation activities under Namami Gange 
Programme are being carried out as per the DPR prepared by FRI, Dehradun. 
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9. Whether is it a fact that all ILR projects be declared as national 

projects to expedite their implementation through quick flow of 
funds and better monitoring on the ground and the Government is 
also considering to set up a separate Central fund for this purpose? 
If so, provide the details thereof  

 
The KBLP was declared as a National Project by the Government of India 

in February, 2008, as per the then existing norms for consideration of any 
project as National Project. No other ILR projects have so far been declared as 
National project. The MoWR, RD & GR has constituted a Group on Financial 
Aspects under the Task Force for ILR projects. One of the ToRs of this group is 
“to study the options of declaring some of the IBWT of NPP as National Project 
on the pattern of K-B link”. 
 

The Central Government has not invited any funding proposals on ILR 
projects from the concerned States. Instead, the MoWR, RD & GR has 
constituted a Group on Financial Aspects under the Task Force for ILR projects 
on 12.09.2017 to suggest funding mechanism for each link project, to study 
sharing of cost of link projects by respective beneficiary States and suggest the 
basis/formula to determine the cost sharing, as per the ToRs of the Group. Six 
meetings of the Group have been held so far, and the last meeting was held on 
27.02.2018. 
 
10. Whether is Government aware of the fact that FR for Pamba-

Achankovil-Vaippar link project was completed way back in 1995 
itself, but thereafter work has not been initiated? If so, provide 
details 

 
Pamba-Achankovil-Vaippar link is a river link project identified under the 

Peninsular Component of the NPP relating to Kerala and Tamil Nadu. NWDA 
completed its FR in 1995 and submitted it to Tamil Nadu and Kerala. However, 
in 2003, Kerala Assembly passed a resolution against taking up of this link 
project. The Central Government has taken note of this and has decided not to 
treat it at present as a priority link for consensus building purpose. 
 
  A regional Conference of Southern States on Water Resources was 
organised on 20.02.2018 at Hyderabad, as first of its kind under the initiative of 
the Government of India. The Conference was chaired by Shri Arjun Ram 
Meghwal, Union Minister of State (WR, RD & GR) and attended by the Southern 
States including Kerala and Tamil Nadu. As decided in this Regional Conference, 
in respect of concurrence from Kerala for the Pamba-Achankovil-Vaippar link 
project of NWDA, the two States were advised to mutually discuss this project 
at the level of Chief Ministers. 
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Water Resources in Media 

 
Here, news items appeared in media during the reporting period, which 

are related to river basin planning and development are projected.    
  
1.  Constitute Mahanadi tribunal: SC 
 

The News item was appeared in “The Hindu”, Delhi edition, dated 
24.01.2018 and highlighted about the direction of -The Supreme Court on 
23.01.2018 made to the Centre to set up a tribunal within a month to resolve 
the long-standing dispute between Odisha and Chhattisgarh over the sharing of 
Mahanadi water. A Bench of Justices S.A. Bobde and L. Nageswara Rao asked 
the Centre to constitute the tribunal and said that all pending issues can be 
raised before it. The court, however, refused to grant any stay as sought by 
Odisha Government on the seven pick up weirs across the Mahanadi river, which 
flows through Chhattisgarh, Jharkhand and Odisha, before pouring into the Bay 
of Bengal. Senior advocate Mukul Rohatgi, who appeared for Odisha 
Government, said there cannot be any negotiation on the issue and the only 
way the dispute can be resolved is through the constitution of a tribunal. 
 
2.  Centre to fund 90% of cost to get Ken-Betwa linking started 
  

The News item published in “Times of India”, Delhi edition, dated 
27.01.2018 and indicated about the implementation of Ken-Betwa river-linking 
project for which, the Centre has decided to fund 90% of its cost of over Rs 
18,000 crore and planned to get its foundation stone laid by PM Narendra 
Modi by March. 

 
The plan is to implement the major part of the project in three years so 

that people of the parched Bundelkhand region of Uttar Pradesh and Madhya 
Pradesh start getting its benefits before the country celebrates 75 years of its 
independence in 2022. Both the states had been wary of its huge cost, 
considering the earlier planned 60 (Centre):40 (State) funding pattern. It is 
expected that the decision on new 90 (Centre):10 (State) funding pattern would 
bring them on board to start construction of the project. 

 
The Centre's intent was 

announced by Union water 
resources minister Nitin Gadkari at 
a function here on 24.01.2018 
where he asserted that the PM 
would visit Bundelkhand within two 
months and lay the foundation 
stone of the project.  

 
"We will try to ensure its 

implementation within the next 
three years and free the 
Bundelkhand region from the drought-like situation," said Gadkari, adding 90% 
of the project cost would be shared by the central government” 
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3.  NGT issues notice to Centre on plea against diversion of Ganga 
 

The News item was appeared in “The 
Hindu”, Delhi edition, dated 31.01.2018 and 
highlighted about the issues of the notice by the 
NGT on 30.01.2018 to the Central Pollution 
Control Board (CPCB) and the Ministry of 
Environment and Forest among other authorities 
on a plea seeking an adequate flow of water in 
the Ganga 
 

A bench headed by NGT acting chairperson U.D. Salvi sought replies from 
the authorities, including the National Mission for Clean Ganga (NMCG), Ministry 
of Water Resources and the Uttarakhand Jal Vidyut Nigam Ltd, before March 8. 
 

The directions came when the green panel was hearing a plea filed by 
environment activist Vikrant Tongad. He sought a direction from the court to 
ensure a minimum flow in the Ganga to maintain wildlife and river ecology. It 
was alleged that a “substantial flow” of the Ganga was being diverted at 
Pashulok Barrage in Dehradun to a side canal for a hydroelectric power plant. 
 

The petitioner alleged that due to the diversion, a stretch of the river from 
the barrage till Motichur in Haridwar had dried up. This in turn was adversely 
affecting aquatic life and river ecology.    
 
4.  Karnataka gets more Cauvery water, thanks to Bengaluru 
 

The News item was published in “The Times of 
India”, dated 17.02.2018. It projected on the putting 
to rest a 126-year-old emotive dispute over the 
sharing of Cauvery water, the Supreme 
Court increased Karnataka's entitlement on Friday by 
14.75 tmcft to 284.75 tmcft and reduced Tamil Nadu's 
share to 404.25 tmcft while keeping allocations 
for Kerala and Puducherry unchanged. 

 
Kerala will access 30 tmcft and Puducherry 7 tmcft and the award that 

now has the SC's seal can be re-examined only after 15 years, in 2033. This 
brings down the curtain on a volatile issue that has roiled Karnataka and Tamil 
Nadu politics for long while also giving successive governments at the Centre a 
headache. 

 
A bench of Chief Justice Dipak Misra and Justices Amitava Roy and A M 

Khanwilkar gave a unanimous verdict making a minor change in the 2007 award 
of the Cauvery Water Disputes Tribunal (CWDT), which had, of the total 
available 740 thousand million cubic feet (tmcft) of water, allotte Tamil Nadu 
419 tmcft, Karnataka 270 tmcft, Kerala 30 tmcft and Puducherry 7 tmcft, while 
keeping aside 10 tmcft for environment protection and 4 tmcft as inevitable 
discharge into sea. 
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Authoring the judgment, CJI Misra 
said the share of Karnataka was 
increased by 14.75 tm cft because 
the CWDT had not taken into 
account two crucial factors - the 
availability of 10 tmcft groundwater 
to Tamil Nadu from the Cauvery 
basin and 4.75 tmcft of water 
required to satiate the drinking 
water requirements of residents of 
Bengaluru, a city with "global 
status"......Justifying higher 
allocation to Karnataka, the SC said, 
"[The] Drinking water requirement 
of the overall population of all the 

states has to be placed on a higher pedestal as we treat it as a hierarchically 
fundamental principle of equitable distribution." The court found fault in CWDT's 
approach that only one-third of Bengaluru city fell within the Cauvery basin and 
also its presumption that 50% of drinking water needs could be met from 
groundwater supply. "Keeping in mind the global status the city has attained, an 
additional 4.75 tmcft is awarded to Karnataka," it said. 

 
The CJI-led bench said, "In view of the allocation of additional 14.75 tmcft 

water to Karnataka, the state would now be required to release 177.25 tmcft 
water (instead of 192 tmcft it used to release earlier as per the CWDT award) at 
inter-state border with Tamil Nadu, that is at Billigundulu," the bench said, 
adding the allocation decided by it would remain in force for 15 years. Earlier, 
192 tmcft water used to be released from Billigundulu to TN as per the CWDT 
directions in a phased manner. The SC said since the total release from 
Billigundulu has been reduced to 177.25 tmcft, the monthly releases would be 
proportionately cut. Rejecting the Centre's stand that it had discretion to frame 
a scheme for the implementation of the judgment allocating Cauvery waters, the 
CJI-led bench said: "We direct that a scheme shall be framed by the central 
government within a span of six weeks from today so that authorities under the 
scheme can see to it that the present decision which has modified the award 
passed by the tribunal is smoothly made functional and the rights of states as 
determined by us are appositely carried out." It said no extension would be 
granted. 
 
5.  Mahanadi tribunal gets Central nod 
 

The News item was appeared in “The Hindu”, 
Delhi edition, dated 21.02.2018 highlighted that-The 
Union Cabinet on 20.02.2018 approved the setting 
up of a tribunal to settle a row between Odisha and 
Chhattisgarh on sharing the waters of the Mahanadi 
river. 
 

The tribunal is expected to determine water sharing among basin States 
on the basis of the overall availability of water in the complete Mahanadi basin, 
the contribution of each State, the present utilisation of water resource in each 
State and the potential for future development, official sources said. The order 
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on constituting a new tribunal comes even as the government plans to introduce 
a new bill that would have a single tribunal to replace all existing water 
tribunals. 
 
‘Extremely inefficient’:The driving motive for such a tribunal was, according 
to senior official in the Water Ministry, that tribunals had a decades-long history 
of being “extremely inefficient” at settling disputes quickly and fairly. The bill, 
called the Inter-State River Disputes (Amendment) Bill, was introduced in the 
Lok Sabha by former Water Resources Minister, Uma Bharti, last March but is 
yet to be debated.  
 

‘Common disputes panel soon’: The Centre is hopeful of getting the Inter-State 
River Water Disputes (Amendment) Bill, 2017 passed in the second part of the 
budget session of Parliament to establish a unified tribunal to resolve all water 
disputes in the country from one platform. 

 
States’ support: Union Minister of State for Water Resources Arjun Ram 
Meghwal, who was here to chair the Regional Conference of Southern States on 
Water Resources on 20.02.2018, stated that the bill introduced in Lok Sabha on 
March 14 last year was being supported by almost all the States. The Bill 
cleared by a parliamentary committee proposes to streamline the adjudication of 
inter-State river water disputes and make the present legal and institutional 
architecture robust. 
 
6.  No time frame for Cauvery Board 
 

The News item appeared in “The Hindu”, Chennai edition, dated 
27.02.2018 and highlighted that-”Union Minister for Water Resources Nitin 
Gadkari on 26.02.2018 was   non-committal on a possible time frame for the 
constitution of the Cauvery Management Board (CMB), as mandated by the 
Supreme Court. 
 

Stating that the panel was “in the process now,” the Minister said, “We are 
very sensitive and very cautious about water problem in Tamil Nadu, Telangana, 
Andhra Pradesh and even in Karnataka.” 
 

Interacting with journalists at the office of The 
Hindu here, Mr. Gadkari refused to be drawn into 
specifics when asked if the Centre had a time frame for 
establishing the CMB. 
 

“We respect the decision of the Supreme 
Court. Tamil Nadu and Karnataka, they are like two eyes 
for us. And water is a crucial problem,” the MInister said, 
adding, “I am a farmer and I know what the problem of 
the drinking water and irrigation in my area Vidarbha (where over 10,000 
farmer suicides happened). So, I am very keenly interested. I will find out some 
way out.” 
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Cautious approach: However, Mr. Gadkari indicated that the process may not 
be easy. “It is a very difficult task and it is not a very easy question. But, my 
track record is whatever I have taken in the hands, I have completed the 
project. But, it is a big task. I do not want to give any assurance for that,” he 
said. 
 
Pet projects: Mr. Gadkari said the Centre was keen on implementing two major 
projects — diverting water from the Godavari to the Cauvery and the Polavaram 
project, in its attempt to cater to the water needs of Tamil Nadu, Andhra 
Pradesh and Telangana. About 3,000 tmc ft of water in the Godavari was going 
to the sea and the aim was to save at least 700 tmc ft by diverting it to the 
Cauvery through two dams at a cost of about ₹1 lakh crore. The other plan was 
the ₹60,000 crore Polavaram project, which he said would be completed before 
March next year. The Detailed Project Reports (DPR) for both the projects would 
be prepared by next month and the suggestions from the Chief Ministers 
concerned would be taken.  
 
7. पावरि ड क  तरह जलि ड भी बन े: गडकरी 

 
जल 

संसाधन और नदी िवकास मं ी िनितन गडकरी ने जल प रवहन के 
परंपरागत तरीक  म बदलाव को समय क  ज रत बतात े ए आज कहा क 
इसके िलए वैकि पक ौ ोिगक  का इ तेमाल कर पावर ि ड क  तरह 
जलि ड जैसी णाली िवकिसत क  जानी चािहए। 
 

गडकरी न‘ेअिधक मोटाई वाले पाइप  के इ तेमाल’पर यहा ं
आयोिजत अंतररा ीय कायशाला का उ ाटन करते ए कहा क पावरि ड और सडक़ नेटवक क  तज पर दशे म 
जलि ड िवकिसत कए जाने क  आव यकता ह।ै उ ह ने कहा क दशे म फलहाल पानी क  कमी नह  ह,ै ले कन 
जल संसाधन  के उिचत इ तमेाल के िलए योजना और बंधन को बेहतर बनाने क  ज रत ह।ै 

 
उ ह ने कहा क दशे म 25 से 30 ितशत कृिष कामगार सचाई और कृिष के े  से जुड़ी सम या  के 

कारण गांव से शहर  क  तरफ पलायन करते ह। उ ह ने ि प जैसी सचाई णाली के इ तेमाल का िज  करते ए 
कहा क म य दशे सरकार ने ि प सचाई णाली को बढ़ावा दया ह ैिजसके कारण वहां कृिष े  क  िवकास दर 
23 ितशत तक प चंी ह ै जब क रा ीय औसत केवल चार ितशत ह।ै मं ालय म सिचव यू.पी. सह ने जल 
प रवहन के िलए अिधक मोटाई वाले पाइप  के फायद  क  जानकारी दतेे ए कहा क दशे म वष  से कई नहर  का 
िनमाण कया जा रहा ह,ै ले कन उन पर काम अभी पूरा नह  आ ह।ै नहर णाली के िवपरीत पाइप  के ज रए जल 
प रवहन के िलए भूिम अिध हण और वन क  िनकासी क  ज रत नह  पड़ती। जल के दिूषत होने और वा पीकरण 
के कारण नुकसान क  सम याए ंकाफ  कम हो जाती ह।ै  
 
8.  Centre finalising Cauvery scheme 
 

The News item appeared in “The Hindu”, 
Chennai edition, dated 12.03.2018 and 
highlighted that-The Central government is 
working for finalising a scheme on the Cauvery 
issue within six weeks, as stipulated by the 
Supreme Court, Union Water Resources 
Secretary U.P. Singh said on 11.03.2018. 
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“We had internal discussions. We had consultations with States [of the 
Cauvery basin on 09.03.2018]. We have to see other final points of it [the 
issue]. We are working for it,” Mr. Singh told The Hindu over phone, asked 
whether the proposed scheme would be implemented within the deadline. On 
the controversy over the term ‘scheme’ and the constitution of an 
implementation mechanism, the Secretary said Section 6A of the Inter-State 
River Water Disputes Act itself had prescribed a scheme. 
 

Mr. Singh explained that in the context of the Cauvery, the Tribunal, in its 
final order, had mentioned a two-tier structure, giving details of the 
composition. “What we discussed [last week] is some kind of a body which will 
have full-time members and maybe part-time members.” 
 

Asked whether he had any model for the implementation mechanism in 
mind, the Union Secretary said he did not. However, he explained that there 
were two models — the Bhakra Beas Management Board (BBMB) and the 
Narmada Control Authority (NCA). Under the BBMB, assets including dams were 
being operated and maintained by the Board. In the case of the NCA, operation 
and maintenance of the assets were with States concerned —Madhya Pradesh 
and Gujarat — and the Authority’s role was limited to regulatory work and 
control over the release of water so that “everybody gets his share of water.” 
 

Mr. Singh added that there could be slight variations of these models. “We 
had discussed all possibilities [with regard to the Cauvery] and hopefully, we will 
come out with something which is beneficial to everybody,” he said.  
 

When it was pointed out that two bodies — the Cauvery River Authority, 
headed by Prime Minister and comprising Chief Ministers of the basin States and 
a Monitoring Committee, comprising officials of the Centre and States — were in 
place between 1998 and 2013 for implementing the 1991 interim order of the 
Tribunal, Mr Singh said, “My understanding is that we are not talking of that 
structure.” 
 

On the absence of an implementation mechanism for the order of the 
Bachawat Tribunal, a senior official of the Tamil Nadu government pointed out 
that in 2010, when the Krishna Water Disputes Tribunal- II gave its order in 
December 2010, it had made an implementation machinery as part of the order. 
The Section 6A was inserted in August 1980 in the light of the Narmada Water 
Disputes Tribunal’s order of December 1979, the official added. 
 
9.  Conserve every drop 

 
The article by Venkiah Naidu, Hon’ble Vice President of India  was 

published in “The Hindu”, Delhi edition, dated 22.03.2018 and highlighted -Was 
Samuel Taylor Coleridge foretelling the impending water crisis in the 21st 
century when he penned “Water, water, every where, Nor any drop to drink” 
more than two centuries ago in ‘The Rime of the Ancient Mariner’? 
 
A wake-up call: The grave water situation in Cape Town in South Africa is a 
wake-up call to everybody across the globe — from policymakers to the 
common man — that it cannot be business as usual when it comes to water 
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usage. A similar crisis is looming large in other cities in the world as people 
continue to be reckless in their use of water. 
 

The situation is so worrisome that 12 world leaders — 11 heads of state 
and a special adviser of a high-level panel on water — wrote an open letter to 
global leaders a week ago warning that the world is facing a water crisis and 
issued a New Agenda for Water Action. Observing that we need to make “every 
drop count”, they called for a new approach: rethinking how we understand, 
value and manage water as a precious resource, and catalysing change and 
building partnerships to achieve the water-related goals of the 2030 Agenda for 
Sustainable Development. 
 

The social, cultural, economic and environmental values of water to 
society need to be reassessed, the panel said. “Water needs to be allocated in 
ways which maximize overall benefits to our societies,” it observed. The panel 
also mentioned the need to put in place policies that will allow for at least a 
doubling of water infrastructure investment in the next five years. It called for 
governments, communities, the private sector, and researchers to collaborate. 
 
The Indian context: In India, we can’t be complacent any more. A growing 
population, lack of adequate planning, crumbling infrastructure, indiscriminate 
drilling of borewells, large-scale consumption of water, and a false sense of 
entitlement in using water carelessly are causing water shortages. Unless drastic 
measures are taken to minimise water usage, the day may not be far off when 
authorities will be forced to ration water supply in cities like Bengaluru, which 
has been ranked second in the list of 11 global cities which might face the 
imminent threat of running out of drinking water. Already, water is being 
supplied on alternate days in certain cities, and for a limited duration in some 
places. 
 

The World Bank’s Water Scarce Cities Initiative seeks to promote an 
integrated approach to managing water resources and service delivery in water-
scarce cities as the basis for building resilience against climate change. The 
demand for water in urban areas is projected to increase by 50-70% in the next 
three decades. 
 

India’s current water requirement is estimated to be around 1,100 billion 
cubic metres per year, which is projected to touch 1,447 billion cubic metres by 
2050. 
 

Water conservation cannot brook delay any longer in India. According to a 
forecast by the Asian Development Bank, India will have a water deficit of 50% 
by 2030. India’s water needs are basically met by rivers and groundwater. 
Water scarcity can lead to disastrous consequences impacting food production 
as most of the farming is rain-fed. With ground water catering to about 60% of 
the country’s irrigation, 85% of rural water drinking requirements, and 50% of 
urban water needs, replenishing the aquifers has to be accorded top priority. 
Millions across India still do not have access to safe drinking water and this 
problem has to be tackled on a war footing. 
 

The oceans make up for about 97% of the Earth’s water. Less than 3% of 
Earth’s water is freshwater and most of it is not accessible. According to the 
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U.S. Geological Survey, over 68% of the freshwater on Earth is found in icecaps 
and glaciers, while just over 30% is found in groundwater. 

 
According to the United Nations, 2.1 billion people lack access to safely 

managed drinking water services; water scarcity already affects four out of 
every 10 people; 90% of all natural disasters are water related; 3.4 lakh 
children under five die every year from diarrhoeal diseases; agriculture accounts 
for 70% of global water withdrawal; and 80% of wastewater flows back into the 
ecosystem without being treated or reused. In 2010, the UN General Assembly 
recognised the right of every human being to have access to sufficient water for 
personal and domestic uses (between 50 and 100 litres of water per person per 
day). It has to be safe, acceptable and affordable (water costs should not 
exceed 3% of household income) and also physically accessible (within 1,000 
metres of home). 
 

It is glad to note that the government has come up with a ₹6,000-crore 
World Bank-aided Atal Bhujal Yojana with community participation to ensure 
sustained groundwater management in overexploited and ground water-
stressed areas in seven States. It has been found that 1,034 blocks out of the 
6,584 assessed blocks in the country are overexploited. 
 

According to the annual report of the Ministry of Drinking Water and 
Sanitation, about 77% of rural habitations in India have achieved a fully covered 
status (40 litres per capita per day) under the National Rural Drinking Water 
Programme, and 55% of the rural population have access to tap water. It was 
mentioned that the Ministry has also taken special steps to address the issue of 
water quality. A sub-mission programme is being implemented to eliminate the 
problems of water quality in about 28,000 habitations affected by arsenic and 
fluoride by 2020. 
 

Another important issue that needs to be addressed, particularly in urban 
areas, is the leakage of pipes providing water. We cannot allow this to continue 
any longer. Putting in place an efficient piped supply system has to be top on 
the agenda of policymakers and planners. 
 

Although India receives an average rainfall of 1,170 mm per year, it is 
estimated that only 6% of rainwater is stored. 
 
Reviving ancient systems: Before the situation turns more alarming, we have 
to collectively act — now and here. We should remember that ancient India had 
well-managed wells and canal systems. In fact, our culture always believed in 
treating nature with reverence and most of our rivers are considered sacred. 
The Indus Valley Civilization had a well-managed canal system, while 
Chanakya’s Arthashastra also talks of irrigation. In the ancient past, different 
types of indigenous water harvesting systems were developed across the 
subcontinent and such systems need to be revived and protected at the local 
level. Micro irrigation practices like drip and sprinkler systems have to be 
promoted in a big way for efficient use of water for agriculture. Both in urban 
and rural areas, digging of rainwater harvesting pits must be made mandatory 
for all types of buildings. 
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Conscious efforts need to be made at the household level and by 
communities, institutions and local bodies to supplement the efforts of 
governments and non-governmental bodies in promoting water conservation. 
Sustained measures should be taken to prevent pollution of water bodies, 
contamination of groundwater and ensure proper treatment of domestic and 
industrial waste water. Reduce, reuse, and recycle must be the watchwords if 
we have to handover a liveable planet to the future generations. 
 
10.  भारत-नपेाल के मजबतू र त  का नया त भ बनगेी पचंे र प रयोजना 
 

 
भारत और ित बत क  सीमा पर ि थत िलप-ुलेक दर के पास से 
िनकलन ेवाली शारदा नदी और गढ़वाल के उ रकाशी म यमुनो ी स े
िनकलन े वाली यमुना नदी को जोड़न े क  प रयोजना भारत और 
नेपाल के बीच पहले से मजबूत र त  का नया ‘‘ त भ’’ बनेगी। 
भारत और नेपाल ने ब उ शेीय पंचे र प रयोजना स े जुड़ी तमाम 
बाधा  को दरू करते ए इसक  ‘‘काय योजना’’ तैयार करने क  पहल 
शु  कर दी ह।ै इसके तहत शारदा नदी को यमुना और फर साबरमती से जोड़ा जायेगा। 

 
जल संसाधन, नदी िवकास एवं गगंा संर ण मं ी अजुन राम मेघवाल ने बताया, ‘‘ पंचे र प रयोजना का 

काय तेज गित से आगे बढ़ रहा ह।ै इस िवषय पर हाल ही म नेपाल से तकनीक  दल आया था और प रयोजना के 
संबंध म कई िब दु  पर चचा क । इसम प रयोजना स े कतनी िबजली पैदा होगी, नेपाल एवं भारत का िह सा 
या होगा, प रयोजना से कतनी भूिम सिचत होगी... इन सभी िवषय  का समाधान िनकाला गया।’’  

 
उ ह ने कहा क शारदा और यमुना नदी का िमलन केवल दो न दय  का िमलाप नह  होगा बि क यह भारत 

और नेपाल के र त  का ‘‘ त भ’’ बनेगा । उ ह ने कहा क प रयोजना को आग ेबढ़ाने एवं बाधा  पर िवचार करने 
के िलये सांसद भगत सह को यारी के नतेृ व म एक सिमित का गठन कया गया ह।ै इस सिमित ने नेपाल का दौरा 
कया और भारत म पयावरणिवद  समेत िविभ  प कार  से चचा क  ह।ै 

 
मेघवाल ने कहा क पंचे र प रयोजना को आग ेबढ़ाने पर ापक सहमित ह ैऔर यह नेपाल एवं भारत 

दोन  दशे  के िहत म ह।ै िव तृत प रयोजना रपोट म नेपाल क  चता  को दरू करन ेका पूरा यास कया गया ह।ै 
उ ह ने कहा, ‘‘ इस पर काय योजना तैयार करने का काम शु  कर दया गया ह।ै इससे दोन  दशे  म लाख  हे टेयर 
जमीन सिचत हो सकेगी िजससे कसान  क  आ थक ि थित बहेतर होगी। साथ ही, पानी क  कमी को भी दरू कया 
जायेगा।’’ इस प रयोजना के तहत शारदा नदी का पानी यमनुा म आने से यमनुा म दषूण क  सम या को दरू करने 
के साथ पानी क  सम या का समाधान िनकाला जा सकेगा। दशे के साथ उ राखंड के िलए यह प रयोजना बहेद 
उपयोगी होगी। इससे इस नए पड़ाही रा य को िबजली, पानी व रोजगार के साथ बड़ी सं या म दशेी एवं िवदशेी 
पयटक भी िमलगे। इसक  िव तृत प रयोजना रपोट (डीपीआर) तैयार हो चुक  ह।ै उ लेखनीय ह ै क दो दशक 
पहले महाकाली जल संिध के ज रए भारत एव ंनेपाल ने शारदा नदी पर पंचे र बांध प रयोजना पर काम शु  
कया था। ले कन इसके काम म 2014 के बाद से तेजी आई । जल संसाधन मं ालय से जुड़ी वाटर एडं पावर 

कंसलटसी स वसेज (वापकोस) ने इसक  डीपीआर तैयार क  ह ै। इसके अ ययन के िलए िवशषे  क  26 सद यीय 
टीम बनाई गई ह ै। 
 
 

 
 
 
 



51 
 

Glimpses of NWDA 
 

1.   65th Meeting of Governing Body of NWDA 
 
The 65th meeting of the GB of NWDA was held on 23.03.2018 at Vigyan Bhawan, 
New Delhi under the Chairmanship of Shri U.P. Singh, Secretary, MoWR, RD &GR.  
 
      Members from Central Government Ministries / Organisations and 
Representatives of various State Governments participated in the meeting.  
 

 
 
 
The following Agenda Items were deliberated and decisions thereon were taken 
during the meeting: 
 
a. Review of progress of works and studies conducted by NWDA relating to  
       Peninsular Component and Himalayan Component of NPP.  
b. Review of progress of various Intra- State Link Projects received from different  
       State Governments. 
c. The status of alternative studies for the proposal of M-G link for DPR  
       preparation. 
d. Alternate proposal of diversion of Godavari Water up to Cauvery Basin  
       (Phase-I). 
e. Alignment studies conducted by NWDA on M-S-T-G link project. 
f. The present status of DPRs prepared with respect to K-B (Phase-I & II),  
       D-P and P-T-N link projects. 
g. Presentation of Annual Reports and Audited Accounts for the year 2016-17. 
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2. SCILR and Its Task Force, Sub-Committes and Groups  
 

The Hon’ble Supreme Court vide its judgment dated 27.02.2012 in the 
Writ Petition (Civil) No. 512 of 2002 on ‘Networking of Rivers’ alongwith Writ Petition 
No. 668 of 2002 has directed the Union of India and particularly the MoWR to 
constitute a Committee under the Chairmanship of the Hon’ble Minister of Water 
Resources for the implementation of ILR Programme. In compliance, the MoWR, RD 
& GR has constituted a Committee called Special Committee on Interlinking of Rivers 
(SCILR) vide Gazette Notification dated 23.09.2014.  

 
Task Force: Further, the MoWR, RD & GR in compliance to the decision of the Union 
Cabinet and with approval of Competent Authority constituted a Task Force on Inter 
Linking of Rivers (TFILR) under the Chairmanship of Shri B.N. Navalawala, Chief 
Advisor, MoWR, RD & GR vide their letter 13.04.2015 to look into various issues 
relating to ILR including implementations of ILR programme.   

 
Sub-Committes: The SCILR has also constituted four Sub-Committees of (i) Sub-
Committee for Comprehensive Evaluation of Various Studies/Reports (Sub-
Committee-I); (ii) Sub-Committee for System Studies for Identification of most 
Appropriate Alternate Plan (Sub-Committee-II); (iii) Sub-Committee for 
Restructuring of NWDA (Sub-Committee-III) and (vi) Sub-Committee for Consensus 
Building through negotiations and arriving at agreement between concerned States 
(Sub-Committee-IV). The three Sub-Committees at Sl.No.(i) to (iii) have been 
constituted vide MoWR, RD & GR O.M. dated 13.02.2015. The Sub-Committee-IV 
earlier also known as “Group to speed up the process of arriving at consensus 
amongst the States on the proposal of IBWT of NWDA” had been constituted vide 
MoWR, RD & GR letter dated June, 2002 and the Group has now been renamed as 
Sub-committee-IV for Consensus Building through Negotiations and Arriving at 
Agreements between Concerned States.  

 
Legal Group: Some of the States from which water is proposed to be transferred to 
other States are not agreeing for such transfer on the plea that they don’t have 
surplus water. Such States normally do not agree with water balance studies carried 
out by NWDA as per the guidelines finalised by the Technical Advisory Committee 
(TAC) of NWDA despite the fact that all the States are represented in the TAC. Such 
issues were coming in way of expeditious implementation of ILR Programme.  
 
 Keeping these problems in view, the TFILR in its 4th meeting held on 
15.06.2016 decided to form a Group on Legal Aspects to assist its proceedings. 
Accordingly, a Group headed by Shri A.D. Mohile, former Chairman, CWC is 
constituted to look into the legal aspects and required enabling provisions for the 
implementations of ILR and dealing other related issues.   

 
   Till March 2018, 14 meetings of the SCILR; eight meetings the TFILR; 7 
meetings of the Sub-Committee-I; 11 meetings of the Sub-Committee-II; 2 
meetings of the Sub-Committee-IV; 10 meetings of the Legal Group; 7 meetings of 
the Financial Group have been held. The Sub-Committee-III on restructuring of 
NWDA has submitted its report to the MoWR, RD & GR on 21.09.2015 after 
conducting somany meetings and in-housel discussions with NWDA Officials. The 
SCILR during its 9th meeting held on 29.04.2016 advised the Secretary, MoWR, RD & 
GR to process the Restructuring of NWDA on priority basis. During the reporting 
period the following meetings as cited below have been taken place.  
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The Legal Group has also submitted its Report to the Chairman, TFILR during its 

10 meetings for the consideration of the TFILR.  
 

2.1  14th Meeting of SCILR  
 

The fourteen meeting of the SCILR held on 17.01.2018 at Vigyan Bhawan, New 
Delhi and was chaired by Shri Nitin Jairam Gadkari, Hon’ble Minister for WR, RD & 
GR. Hon’ble State Ministers of Shri Arjun Ram Meghwal and Dr. Satyapal Singh were also 
co-chaired with the Hon’ble Union Minister. 
  

 
 

Shri Dharampal Singh, Irrigation Minister, Government of UP, Shri T. Harish 
Rao, Irrigation Minister, Government of Telangana and members/representatives 
from various Central Government and State Government organisations attended the 
meeting. In the meeting issues and clearances regarding K-B link project (Phase-I & 
Phase-II) ; P-T-N and D-P link projects, and maily the studies Intra-State link 
proposals and Restructuring of NWDA and additional staff requirement of NWDA 
were discussed and decisions thereon were arrived at.  

 
2.2 11th Meeting of Sub-Committee-II  

 
The Eleventh meeting of the Sub-Committee-II on System Studies for 

Identification of Most Appropriate Alternative Plan was held on 26.02.2018 at New 
Delhi under the Chairmanship of Prof. P.B.S. Sarma, Chairman of the Sub-
Committee-II. The important action points deliberated were of on Hydrological 
Studies and Multi-reservoir Simulation of the proposed M-G link project and 
preparation of the DPR of Godavari -Cauvery (Grand Anicut) link project. 
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2.3   4th , 5th ,6th and 7th Meetings of Financial Group 
 

The fourth, fifth and sixth meetings of the "Group on Financial Aspects 
constituted under TFILR” was held under the Chairmanship of Dr. Prodipto Ghosh, 
Former Secretary to Government of India and Chairman of the Group respectively on 
09.01.2018, 06.02.2018, 27.02.2018 and 19.03.2018  in the Committee Room of 
NWDA, New Delhi. The issues discussed in the meetings are on projections of 
possible flow of funds for the ILR programme from Indian Banks/ Financial 
Institutions based on the presentation by Yes Bank; Cost analysis of M-G link and its 
impact on the cost of the entire ILR project based on the Presentation by NWDA; 
and on projections of fiscal resources for the ILR till 2050 by Niti Ayog.  

 
During the 7th meeting the following presentations were agreed for further   
deliberations and considerations in the ensuing meetings: 
 
(i) Presentation by NITI Aayog. 
(ii) Presentation by Yes Bank. 
(iii) Dr.Gosain, Professor of IIT Delhi was identified as additional   Resource 

Persons for making presentation on “Potential for declaration of ILR 
Project and Climatic change adaptation Mitigation Requirements ”. 

 
   For more details on the above cited SCILR activities, log on to the link: 
 

http://www.nwda.gov.in/content/leftpage/special-committee-for-ilr.php 
 

3. Regional Conference on Water Resources of Southern States 
 
 A Regional Conference on Water Resources of Southern States viz AP, 
Telangana, Karnataka, Kerala, Tamil Nadu and UT of Puducherry was organised 
on 20.02.2018 at Hyderabad under the chairmanship of Shri Arjun Ram 
Meghwal, Minister of State for WR, RD & GR. The Ministers of Telangana, Kerala 
and Puducherry and their officers along with officers of Karnataka, Telangana 
and AP and officers of the MoWR, RD & GR, CWC, CGWB and NWDA participated 
in the Conference. These States have raised their issues on water resources 
including Inter-State nature and were discussed during the Conference. 
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4. International Workshop on “Use of Large Diameter Pipes for Mega 
Water Conveyance Systems" 

 
  The International Workshop on “Use of Large Diameter Pipes for Mega 
Water Conveyance Systems" was held on March 9, 2018 at the Hotel Le Meridien, 
New Delhi. The one day workshop had been organized by WAPCOS and NWDA 
jointly under the aegis of the Ministry of WR, RD & GR. The Chief Guest of the 
event was Shri Nitin Gadkari, Hon’ble Minister, Road Transport & Highways, 
Shipping and WR, RD&GR, GoI.  The Guests of Honours were Shri Arjun Ram 
Meghwal, Hon’ble Minister of State Parliamentary Affairs and MoWR,RD&GR and 
Dr. Satyapal Singh, Hon’ble Minister of State Human Resources Development and 
MoWR, RD & GR, GoI.  
 

The welcome address was given by Shri 
Sanjay Kundu, Joint Secretary (RD & PP), 
MoWR, RD & GR and Director General, NWDA 
and informed that the Hon’ble Minister Shri 
Nitin Gadkari has the view of finding ways 
and means of adopting pipe line systems to 
upgrade the overall efficiency of mega 
transfer systems rather than wholly going for 
the traditional way of water transfer through 
canal systems.  We gathered here; hence, is 

to deliberate various issues including efficiency of using large diameter pipes for 
mega transfer of water from one region to other regions while addressing 
rehabilitation and resettlement, conveyance and evaporation losses, land 
acquisition including forest area diversifications and time frame required for 
construction and overall implementations.  
 

Shri UP Singh, the Hon’ble Secretary, 
MoWR, RD & GR after releasing the 
proceedings of the workshop highlighted the 
benefits of large diameter pipes for water 
conveyance and said that many canals in the 
country are being constructed for many 
years and are still not completed. As opposed 
to canal systems, piped conveyance of water 
does not require land acquisition and forest 
clearance. The Secretary said the country 
needs cheaper, cost effective and eco-friendly technologies.  

 
Dr. Satyapal Singh, the Hon’ble Minister 

said that ‘Har Khet ko Pani’ and ‘Per drop 
more Crop’ is the highest priority of our 
government and the dream of our Prime 
Minister is to double the income of farmers 
by the year 2022. He said that irrigation 
and water conveyance through canals is 
very costly and it takes a lot of time due to 
environment and forest clearances and land 
acquisition problems. The Minister said 
Madhya Pradesh and Maharashtra have 
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started using pipes for water conveyance in place of canals. Dr Singh urged the 
experts to find cost effective and eco-friendly alternatives to fulfil the objective of 
‘Har Khet ko Pani’. 

 
Inaugurating the international workshop the 
Hon’ble Union Minister Shri Gadkari stressed 
the need for developing water grids in the 
country on the lines of power grid and road 
networks and mentioned that we do not 
have shortages of water in the country but 
lack proper planning and management of 
the water resources that we have. He said 
that about 25 to 30% of agricultural 
workforce in the country migrates from rural 
to urban areas only due to problems of 

irrigation and resultant difficulties related to agricultural income and its benefits. 
Referring to the importance of efficient use of water resources through drip 
irrigation, the Minister cited the example of Madhya Pradesh that has achieved in 
agricultural growth of 23% as against the national average of 4% by promoting drip 
irrigation. The Minister referred to the 30 proposed projects of interlinking of rivers 
and its connectivity that can be achieved in the country. He said “The challenge is 
to find suitable cost effective, environment friendly technology for efficient water 
transfer without compromising the quality”. While concluding the Hon’ble Minister 
also informed that alternate technology is the need of the hour for mega water 
conveyance systems and looking forward to have an efficient water management 
network in our country and bring the agriculture sector and agro based industries to 
a better elevated position with prosperity.   
  

In the concluding session the Hon’ble Minister 
Shri Arjun Ram Meghwal too reiterated the 
importance of bringing alternate and water 
efficient technology for mega water transfer. 
The workshop was attended by key 
stakeholders like manufacturing companies, 
organizations/Experts of Central and State 
Governments and Private Companies involved 
in water conservation, distribution and 
management including from USA, Brazil, 
Italy, China and South Africa. During the 

technical sessions the Foreign and Indian Experts presented papers.  
 

Shri R.K.Jain, Chief Engineer(HQ) , 
NWDA delivered vote of thanks and Dr. Aman 
Sharma Chief Engineer, WAPCOS presented the 
recommendations, wherein the importance of 
using pipe line systems in mega water transfer 
systems rather than adopting the traditional 
way of water transfers through open canal 
systems has been stressed considering the 
experiences presented by worldwide experts. 
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5. Conference on Command Area Development 
 

   A one day Conference on 
Command Area Development (CAD) 
was held on 13.03.2018 at CSMRS, New 
Delhi.  The Conference was jointly 
organized by CWC, NWDA and 
WAPCOS, MoWR, RD& GR. In additions 
to the organizers, Indian Agricultural 
Research Institute (IARI), International 
Commission on Drainage & Irrigation 
(ICID) and India Network on 
Participatory Irrigation Management 
(India NPIM) were also actively involved 
in the Conference as sponsors.   

  
In the Inaugural Session, Dr. B.R.K. Pillai, Commissioner (CAD), MoWR, 

RD&GR in the welcome introduction it was mentioned that the Hon’ble Minister of 
MoWR, RD&GR is the guide and pillar of support for conducting the conference.  The 
Secretary (WR), Shri U.P. Singh, MoWR, RD&GR also guided for preparing the 
contents of the CAD Programme.  The CAD Programme is needed for the 
minimising the gap between demand side and supply side management.  
  

The Conference was programmed under six sessions, which were  1. 
Plenary Session on “New Initiatives in CADWM Implementation”; 2. Inaugural 
Session; 3. Session-I on the theme,”Aim  of CADWM Program and the Present-day-
Challenges”; 4. Session-II with the theme on “CADWM Implementation Under 
PMKSY”; 5. Session-III on “Participatory Irrigation Management” and 6. Concluding 
Session. Senior Officers from NWDA were nominated and participated for the 
Conference. 

 
Shri S. Masood Husain, Chairman, CWC in his address informed the audience 

that the Conference of CAD is very much important for bringing efficient irrigation in 
water sector. In 2015-16, Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) was 
launched with the aim of enhancing physical access of water on farm, expanding 
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cultivable area under assured irrigation, improving on-farm water use efficiency and 
introducing sustainable water conservation practices.  Under the PMKSY Scheme, 99 
ongoing AIBP projects have now been identified for prioritized implementation in a 
mission mode along with their CAD and Command Area Development and Water 
Management (CADWM) works.  

 
The Hon’ble Secretary, Shri U.P. Singh in 
his address informed that the CAD and 
CADWM programme and its importance to 
be received is not yet received.  There are 
mainly two components in the CAD& 
CADWM, which are (i) Structural and (ii) 
Non-structural.  In India it is considered, 
“Irrigation for Agriculture” and about 80% 
of water is utilized only for irrigation.  But 
in worldwide developed countries only 
about 40% of water is used for irrigation.  
Again the B.C Ratio is computed based on 
the irrigation potential created and 
utilized.  But, if the irrigation water is not 

reaching to the entire field till to the tail end; there is no need to include(or corrected 
for not to include) the whole proposed command area while computing the B.C Ratio.  

 
The Hon’ble Secretary also informed that in PMKSY there are States and 

Central Schemes concerned with the CAD& CADWM components, which is covered 
under National Bank for Agriculture and Rural Development (NABARD) fund.  Under 
the NABARD fund 99 Projects are identified for better output generation through 
improved water utilization on a time bound basis. But some States have developed 
their own guidelines.  If the guidelines are good enough, then the MioWR, RD&GR 
have no objection to its implementation but the entire aim is to minimize the project 
cost and bring more economic benefits by way of improved productivity from 
agricultural fields.  Micro irrigation like drip and sprinkler can adopt to have better 
productivity. But, it is experienced that all the farmers are not traditionally efficient 
enough to handle the related issues.  Hence, it is requested to all the States to 
concentrate more on the CAD&CADWM components and its efficient implementations.  
You may kindly note that even if the project is completed under AIBP and not 
completed the CAD components and not able to supply the water till to the tail end of 
the command area, it is not possible to accept or declare that the project is 
completed. 

   
Shri Nitin Jairam Gadkari, Hon’ble Minister, MoWR, RD & GR in his inaugural 

address highlighted that one of the main issues of our country is water problem.  We 
have no limitations in availability of water. Problem really is the duration of its 
availability and management.  As a result people are under stress and getting 
adversely affected with their agricultural income, peace and happiness. If we give 
water through micro/drip irrigation, it is possible to minimize the amount of water 
required for irrigation and increase production.  At the same time, if we add more 
water and fertiliser in the field, the weed growth may be more from the field. As a 
result, there will be water as well as labour wastages, which is ultimately leading to 
less production and economic gain.Now we have to think on how can we add organic 
fertilizer; upgradation of technology and use of less amount of water in irrigation.  But 
it is observed that everybody is interested in construction of big dams and not in 
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completion of the CAD programme.  This is not a good practice. Because after 
construction of dams, if the facility is not developed for reaching the water to the entire 
command area, then what is the use of bringing the AIBP/PMKSY in water sector. 

   
The Hon’ble Union Minister also informed the audience that we are in the process of 
bringing more waterways and barrages in India to save money and storage more 
water. In my opinion, instead of constructing big dams it is better to look for small 

and check 
dams with the 
introduction of 

competitive 
pricing, it is 
possible to 
bring better 

economic 
returns.  Under 

the 
AIBP/PMKSY, it 
is observed 
that there is no 

requisite 
coming from 
States except 
from Andhra 
Pradesh.  The 

Hon’ble 
Minister also 

stressed to observe zero corruption, zero tolerance and no quality compromising and 
participate for the efficient utilization of water is very much important and if the water 
so as to ensure increased productivity from agricultural/water sector.  

 
  There were technical presentations in Sessions-I, II and III mainly concentrating 
on the issues related to the respective themes as cited above. The presenters and 
experts were presented with mementoes. Views from the audience/experts were also 
taken to make each session more meaningful and interactive. The booklet containing 
the guidelines framed by the MoWR,RD&GR for Central Assistance for CAD Works in 
prioritized AIBP funded irrigation projects has also been distributed amongst the 
participants of the Conference.       
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Views from various sessions of the one day CAD Conference 
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6. NABARD Funding under PMKSY-AIBP 
 

NWDA has been identified to act as an agency for borrowing resources from 
Long Term Irrigation Fund (LTIF) and release Central Assistance to the State 
Governments towards the prioritized Pradhan Mantri Krishi Sinchayee Yojana 
(PMKSY)-Accelerated Irrigation Benefit Programme (AIBP) (Major & Medium 
Irrigation) Projects and their Command Area Development & Water Management 
(CADWM) works, for their completion in a time bound manner. Memorandum of 
Agreement for borrowing from National Bank for Agriculture and Rural 
Development (NABARD) to fund the Central share for these projects was signed by 
the MoWR, RD & GR, NWDA and NABARD on 06.09.2016. 

 
NABARD has released a loan of Rs. 5751.04 crore to NWDA under LTIF-

PMKSY scheme and the same has been distributed by NWDA to 14 States and 
Polavaram Project Authority during the financial year 2016-17 (ending 
31.03.2017). NWDA had also paid an interest of Rs. 44,66,35,556 on 01.02.2017 
to NABARD. 

 
During the financial year 2017-18 NABARD has released a loan of            Rs. 

2656.7827 crore to NWDA under LTIF-PMKSY scheme and the same has been 
disbursed to eight States and Polavaram Project Authority (upto 01.02.2018). 
NWDA has paid an interest of Rs. 548,97,58,470.00 to NABARD during the 
financial year 2017-18 (upto 01.02.2018). 

 

7.  रा  ीय जल िवकास अिभकरण (राजिवअ) म  व  छता पखवाड़ा के दनांक 16 माच स े

31 माच, 2018 क  अविध म सफाई स ेसबंिंधत क  गई गितिविधया ं 
                                                                           
माननीय धानमं ी ने महा  मा गांधी क  150 व  पु  यितिथ तक 

 व  छ भारत बनाने का अिभयान शु  कया ह।ै इसका मूलमं  ह ै य द 125 
करोड़ भारतवासी ठान ल क न म गंदगी इधर-उधर फैलाऊंगा न फैलाने दूगंा। 
म स  ताह म दो घंटे िवशषे  व  छता अिभयान म भाग लूंगा। इसी म म 
मं ालय के िनदशानुसार  व  छता पखवाड़ा (16 माच से 31 माच तक) का 
आयोजन कया गया। पखवाड़ ेक  मुख गितिविधयां िन  न ् ह : 

 

राजिवअ, , नई द  ली एवं दशे म ि थत राजिवअ के सभी े ीय कायालय  म वेश ार पर 
 व  छता पखवाड़ े के बनैर व पो  टर लगाये गये। साथ ही पखवाड़ े का शुभार  भ सभी कायालय मुख  ारा सभी 

कमचा रय  को  व  छता के ित शपथ दलाकर कया गया । 
 

जल संसाधन, नदी िवकास और गंगा संर ण मं ालय ारा प ांक बी-11011/3/2017-जीए दनांक 
23.03.2018 म दये गये िनदशानुसार राजिवअ एवं अपर यमुना नदी बोड ारा दनांक 27.03.2018 को ातः 8.00 
बजे से 10.00 बजे तक यमुना नदी के दािहने छोर पर के ीय जल आयोग क  G&D site, पुराने लोह ेके पलु के नीच,े 
नई द ली के नजदीक मदान ारा सफाई अिभयान चलाया  
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 व  छता पखवाड़ े के दौरान राजिवअ, अ  वषेण वृ  त,  वािलयर एवं अ  वषेण भाग, नािसक-I एवं II 

कायालय के अिधका रय /कमचा रय  ने दनांक 29 माच, 2018 को काय म का आयोजन कया। दनाकं 

29.03.2018 को राजिवअ के सम  त कायालय  म  व  छता संदशे रैली िनकाली गई । इस दौरान राजिवअ के सम  त 

कायालय  म शौचालय  क  साफ सफाई के दौरान मकड़ी के जाल,े टाई  स, शीश,े वाटर  लोिजट शीट, यू रनल, 
वाटर टै  स को साफ करवाया गया, जल िनकास क  ट टी आ द को चकै करके लीकेज क  मर  मत करवाई गई  अखबार, 
मैगजीन से संबंिधत र ी को िनपटाया गया  पा टशन, दीवार तथा सी लग क  सफाई भी कराई गई।  व  छता पखवाड़ े

के दौरान राजिवअ के िविभ  न कायालय  म अनु यो  य साम ी/अनुपयोगी फाईल  को हटाया गया ।  
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Participation of NWDA Officials in Trainings/Seminars/Conferences   
 

During the report period about 30 NWDA officials were nominated for 
about 8 Technical Trainings/ Seminars/Conferences/Workshops programs of 
various natures, such as Integrated Water Management in Water Resources 
Development, Inter Linking of Rivers; Contract Management and Dispute 
Resolution in Projects;  Advanced topics in Hydraulics Hydrological Science and 
Hydro-meteorology for Professionals;  3rd National Bhujal Manthan;  
Construction and Quality for Concrete Hydraulic Structures;  Use of Large 
Diameter Pipes for Mega Water Conveyance Systems; and  Command Area 
Development .  of them in technical category. The training obtained in other 
categories were pertained to Administration, Finance and e-Governance topics. 

 
Appointments on Direct Recruitment/Deputation and Promotion Basis 

During the reporting period starting from 01.01.2018 to 31.03.2018 the 
following appointments on direct recruitment/deputation, promotions and 
retirements were happened: 
 
Appointments: 
 
Sl. 
No. 

Name & Designation Deputation/ 
Direct(Date) 

Place of 
Posting 

1 Shri Lalit Kumar 
Samantaray,  Administrative 
Officer 

Deputation  
09.03.2018 (FN) 

Headquarter,  
New Delhi 

 
 
Promotions: 
 
Sl. 
No. 

Name & Designation Promotion to 
the Post 

Place  of 
Posting 

1 Smt. Mercy Koshi, UDC Head Clerk 
(15.02.2018) 

ID, NWDA, 
Bhopal 

2 Shri Gaini Ram, UDC Head Clerk  
(21.03.2018) 

NWDA,  
New Delhi 

3 Shri Jabbar Ali, Deputy 
Director 

Superintending 
Engineer  
(15.03.2018) 

Headquarters, 
New Delhi 

4 Shri G.G. Kandaswamy, 
Steno Gr. I 
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Retirements: 
 
Shri Madhabananda Das 
Date of Birth 15.02.1958 
Retired on 28.02.2018 (AN) 
Retired from IC, NWDA, Bhubaneswar 
Professional Experience 
Driver Grade-III 17.02.1984 to 24.02.1997 
Driver Grade-II 25.02.1997 to 27.11.2011 
Driver Grade-I 28.11.2011 to 28.02.2018 

 
           
Shri P. Anand Kumar 
Date of Birth 12.02.1958 
Retired on 28.02.2018 (AN) 
Designation at Retirement MTS 
Retired from O/o CE (South), NWDA, Hyderabad 
 

                                                               

Shri S. Salamoundin 
Date of Birth 20.03.1958 
Retired on 31.03.2018 (AN) 
Designation at Retirement Superintendent Grade-II 
Retired from O/o The EE, ID, NWDA, Hyderabad 
Professional Experience 
LDC Hyderabad 17.11.1983 to 28.05.1984 
UDC Hyderabad 29.05.1984 to 20.09.1990 
Head Clerk Hyderabad 21.09.1990 to 21.07.1996 
Head Clerk Rajahamundri 22.07.1996 to 25.04.2002 
Head Clerk Hyderabad 26.04.2002 to 15.07.2012 
Head Clerk Jhansi 16.07.2012 to 08.12.2016 
Superintendent-II Hyderabad 09.12.2016 to 31.03.2018 

Shri Amar Shri Nayak 
Date of Birth 15.03.1958 
Retired on 31.03.2018 

(AN) 
Retired from ID, NWDA, 

Bhopal 
Professional Experience 
Junior Engineer Bhopal 26.05.1984 

to 
29.06.1987 

Assistant Engineer 
Bangalore & Bhopal 

01.07.1987 
to 
14.02.1992 

Assistant Executive 
Engineer  
Valsad, Lucknow & 
Bhubaneshwar 

15.02.1992 
to 
08.11.2000 

 Executive Engineer 
Bhubaneshwar & Bhopal 

09.11.2000 
to 
31.03.2018 
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Shri Pratap Chandra Pradhan 
Date of Birth 01.04.1958 
Retired on 31.03.2018 (AN) 
Designation at Retirement MTS 
Retired from ISD, NWDA, Ranchi 
Professional Experience 
MTS 23.01.1986 to 31.03.2018 
 

                 
 

Shri Ram Narayan Mahto 
Date of Birth 27.03.1958 
Retired on 31.03.2018 (AN) 
Retired from NWDA (HQ), New Delhi 
Professional Experience 
MTS 30.05.1984 to 31.03.2018 
 
 
 
 
 
 
 
 
 
 
                                                                                                                                                                                                                   
 

 

 
 
 
 
 
 
 
 
 

 

It is with profound grief and sorrow, we report about the sad demise of : 

 

Shri  Jambeswar Behra, MTS, NWDA, ID, Bhubaneswar expired on 
26.02.2018 

 

--------May the Souls Rest in Eternal Peace-------------------- 
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FAMILY CORNER [Oral (MOUTH) Health= Overall Health] 
Nipunika Shrivastava* 

 
1.0 Introduction 
 

The health of your mouth is linked to over all health 
of your body as shown. Bad oral health is linked to heart 
attack, clogged arteries and stroke; respiratory disease of 
your lung is caused by bacteria in the oral cavity entering 
into lung leading to cough, chest pain and difficulty in 
breathing; streptococci bacteria causing septic arthritis 
(dental caries, throat infection, tonsillitis); periodontitis 
may cause insulin resistance by immunologic reactions 
thereby causing diabetes; swallowing micro-organisms 
may lead to a variety of gastrointestinal diseases; gum 
disease is a common risk factor for pre-term low birth 
weight babies and is also associated with oral infection. 
Oral infection can again cause blood clot and block veins that carry blood from 
face and head to heart, affecting the eye and causing headaches and seizures.  
 
1.1 Importance of Tongue Examination 
 

Why Doctor checks the Tongue first? Appearance of 
Tongue gives a quick glimpse of the diseases:  1) 
Swollen Tongue- A swollen tongue indicates nutrional 
deficiencies-lack of vitamin B, 2) Tip of Tongue-shows 
diseases of small intestine and heart. Red dots over the 
tip of tongue clearly indicate anxiety and stress 3) Red 
dots or redness behind the tip-helps to understand 
respiratory system, immunity, pneumonia, breathing 
problems etc. For oral health, health of teeth is very 

much important and hence, the protection and prevention of teeth from the 
common diseases. 
 
2.0 Common Teeth Diseases 
 

When know about the parts of a tooth, it is 
easy to understand the common teeth diseases 
and on how one should care each tooth to 
improve tooth health and thereby overall health. 
The main disesses affecting the tooth are tooth 
pain/decay, tooth sensitivity, missing teeth, 
bleeding gums, cavities etc.Toothache or tooth 
pain is caused when the nerve to a tooth is 
initiated with dental infection, gum disease, plaque, dental decay, injury or loss 
of a tooth (including tooth extractions). The symptom includes fever, swelling 
around the tooth area, pain when you bite, and a faultesting discharge or 
draining fluid/pus. The tooth sensitivity feels when hot, cold, sweet or very acidic 
foods and drinks or breathing in cold air makes your teeth sensitive or painful. 
---------------------------------------------------------------------------------------- 
*Nipunika Shrivastava, B.D.S(Final Year), Daughter of K.K. Shrivastava, Deputy Director, MDU, NWDA (HQ), Saket, 
New Delhi-110017  
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3.0 Preventive Measures for Oral Diseases 
  

Related studies show that to prevent complications of oral diseases, it is 
necessary to maintain good oral hygiene by committing to daily oral hygiene 
procedures, like brush your teeth twice a day- once during the day and once 
before bed-time; use fluorinated tooth paste; floss your teeth everyday so as 
to help remove food particles and plaque between teeth and along 
the gum line that your toothbrush can't remove; warm salt water and mouth 
wash garling; oil (coconut,sesame and sunflower)pulling; and usages of oral 
gum massaging; avoid sugary and acidic food/drink between meals; and 
undergo routine dental check-up and a professional cleaning once in 6 months 
with consent of your physician before undergoing dental treatments if you fall 
into any of the following categories: If you are suffering from any systemic 
illness, like hypertension, diabetes, asthma; have undergone any major 
surgeries; are under drug therapy for cardiac diseases; and under 
corticosteroid therapy. Avoid chewing tobacco, smoking and alcohol due to its 
risk factors attached to your over all health. 
   
3.1 Learn How to Clean your Teeth 

 
 
Squeeze only a small amount of toothpaste onto your toothbrush. Applying too 
much toothpaste can be tempting you to spit and finish too early. Plus, it 
increases the risk of you ingesting more fluoride-filled toothpaste, which is very 
unhealthy. If brushing is painful, try brushing more gently with accurate circle 
motion only or switch to a toothpaste formulated for sensitive teeth. 
 
Clean your tongue with bristles of your toothbrush or tonge cleaner to clean 
the tongue gently after you've cleaned your teeth (Don't press too hard, or 
you'll damage the tongue tissues). When cleaning gently scrape it towards to 
the front of your tongue. Repeat the process two to three times. This helps keep 
bad breath away and gets rid of bacteria on your tongue.  
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Rinse your toothbrush and tongue cleaner thoroughly under running water for 
a few seconds to remove any bacteria. If you don't rinse them properly, you can 
introduce old bacteria into your mouth, when the next time you use them. Place 
your toothbrush tongue cleaner somewhere, where it will readily dry out. 
Otherwise, bacteria can attract on it and grow.  
 
Finish with a fluoride based and Alcohol free mouthwash (Optional) take a 
small sip of mouthwash, swish it in your mouth for about 30 seconds, and spit it 
out. Be careful not to swallow any. 
 
Rinse your mouth with salt water (Optional) saltwater kills the bad bacteria on 
your teeth. There is a view that saltwater is acidic and can erode teeth, if used 
too often. It's better not to use it too often, as like anything, too much of 
something is bad.  

 
4.0 How to choose your Toothpaste 
 

The five important ingredients, 
which toothpaste must contains 
are: 1.Fluoride: fights tooth decay 
and makes the enamel of your 
teeth harder. Check the three 
forms of fluoride, recognized by the 
Food and Drug Administration, for 
cavity prevention, namely sodium 
fluoride, sodium 
monofluorophosphate or stannous 
fluoride. Most toothpastes contain 
only 0.15% fluoride ion, or 1500 
parts per million.2.Glycerol: keeps 
toothpaste from drying out, gives it 
a consistent texture and helps it 
glide smoothly from the tube. Its 
multiple names includes glycerin or 
glycerine- it’s all the same 
molecule. 3. Sorbitol: helps hold 
the toothpaste together, and it’s 
also a sweetening agent. Saccharin 
is another common sweetener. 
Unlike sugar, however, sorbitol 
does not cause cavities. 4. Calcium 
carbonate: acts as common 
abrasive and helps remove plaque, 
debris and surface stains. 
Abrasives, combined with 
the scrubbing motion of your 

toothbrush, clean the surface of your tooth. They’re the reason your teeth feel 
so smooth and clean after brushing. Besides calcium carbonate, other types of 
abrasives in toothpaste include dehydrated silica gels, hydrated aluminum 
oxides, magnesium carbonate, phosphate salts and silicates. These abrasives 
are rough enough to get the plaque off, but gentle enough to avoid damage to 
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your enamel and 5.Sodium lauryl sulfate: This ingredient is a detergent, 
creating bubbly foam like in soap and shampoo.Rests is also explained in the 
attached picture. 
 
5.0 How to choose your toothbrush  
 

Choose a toothbrush with soft nylon bristles. This must effectively remove 
plaque and debris from your teeth, without irritating the gums or eroding tooth 
enamel. Hard-bristled brushes can do adverse effects when used with sideways 
action while brushing as shown above. The toothbrush should also fit 
comfortably in your hand, and have a head small enough to easily reach all of 
your teeth corners, especially the ones at the back.  
 

Electric toothbrushes are a great choice if you are a lazy brusher and 
think that the electric toothbrush might encourage you to spend more time on 
your teeth; however, you can do a good job with a manual toothbrush as well- 
it's all in the technique that you adopt. 
 

You should definitely avoid toothbrushes with "natural" bristles made from 
animal hair as these can harbor bacteria. 
 
Replace your toothbrush regularly as the bristles will wear out over time and 
lose their flexibility and effectiveness. You should purchase a new toothbrush 
every three to four months, or as soon as the bristles start to splay out and lose 
their shape. Visual inspection of the toothbrush is more important than the 
actual timeline. You can also buy toothbrushes whose handles will change color 
when it's time to purchase a new toothbrush. Research has found that 
thousands of microbes call toothbrush bristles and handles as their "home”, and 
can cause infections. Moreover, at about three months, bristles become sharp 
due to friction and can cause your gums to bleed. 
 
6.0 Diets for Healthy Teeth and Healthy Body 
 

Your mouth is your body’s initial point of contact 
with the nutrients you consume. So what you put in 
your mouth impacts not only your overall health but also 
that of your teeth and gums. Hence, eat a balanced diet 
such as cheese, milk, plain yogurt, leafy greens and 
almonds. Also include protein-rich foods like grains 
(oatmeal, wheat, brown-rice etc), meat, poultry, fish, and milk, as they are 
some of the foods that benefit tooth health due to their high calcium (important 
for healthy gums and quick healing of wounds) and nutrients (key for building 
tooth enamel and tissues). Along with these, take seasonal fruits and 
vegetables to add  healthy smile in your family since they are high in water and 
fiber, which help to clean the teeth, stimulate saliva production, washes harmful 
acids and food particles away from teeth,neutralizes acid and protects teeth and 
body and keep them healthy. 

  
Your lifestyle, what and when you eat impact your dental health and overall health.    

 

Let Us 
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ह  द  के बढ़ते कदम 
     जनवर  – माच, 2018 
 

1. दनांक 25 फरवर  से 01 माच, 2018 तक अ  वषेण स कल एवं अ  वेषण भाग, वलसाड 
एवं अ  वेषण भाग-I, ना सक तथा अ  वेषण भाग-II, ना सक कायालय  का राजभाषा सबंंधी 
नर ण सहायक नदेशक (राजभाषा) वारा कया गया ।  
 

2. कायशाला का आयोजन: दनांक 26 फरवर , 2018 को संयु  त प से अ  वेषण स कल एवं 
अ  वेषण भाग, वलसाड कायालय  म सहायक नदेशक (राजभाषा), रा.ज. व.अ. ने ‘’राजभाषा 
नी त और कायालयी काय म इसका योग’’ वषय पर कायशाला ल  ।  
 

3. कायशाला का आयोजन: दनांक 27 फरवर , 2018 को संयु  त प स ेअ  वेषण भाग-I, 
ना सक तथा अ  वेषण भाग-II, ना सक कायालय  म सहायक नदेशक (राजभाषा), 
रा.ज. व.अ. ने ‘’राजभाषा नी त और कायालयी काय म इसका योग’’ वषय पर कायशाला 
ल  । 
 

4. दनांक 08.03.2018 को जल संसाधन, नद  वकास और गंगा संर ण मं ालय से सहायक 
नदेशक (राजभाषा) वारा रा  य जल वकास अ भकरण मु  यालय नई द ल  का 
राजभाषायी नर ण कया गया ।  
 

5. कायशाला का आयोजन: दनांक 19.03.2018 को रा य जल वकास अ भ करण मु  यालय 
म सहायक नदेशक (राजभाषा), रा.ज. व.अ. ने ‘’राजभाषा ह  द  म आने वाल  क ठनाइया ं
एवं समाधान’’ वषय पर कायशाला एवं अ यास करवाया ।  
 

6 दनांक 22.3.2018 को रा  य जल वकास अ भकरण क  राजभाषा काया  वयन  स म त क  
तमाह  बैठक आयोिजत क  गई ।  

 
7. दनांक 26.03.2018 को जल संसाधन, नद  वकास और गंगा संर ण मं ालय क  आ थक 

सलाहकार क  अ  य ता म हुई राजभाषा काया  वयन स म त  क  बैठक म सहायक नदेशक 
(राजभाषा) ने भाग लया ।  

 
 

-------------------------------------------------------------------------------------- 
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Presence of NWDA during 01-01-2018 to 31-03-2018  
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Jal Vikas can also be accessed at www.nwda.gov.in 

रा ीय जल िवकास अिभकरण, 18-20, सामदुाियक क , साकेत 
नई द ली - 110017  ारा कािशत 

 


