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ABSTRACT 
 

The National Capital Region (NCR) of Delhi is endowed with perennial rivers namely 
the Yamuna, Hindon and Kali passing through it and the Ganga skirting its eastern 
boundary. While the U.P. Sub-region has abundant ground water, the area west of 
river Yamuna comprising the districts of Gurgaon, Rohtak, Sonipat, Jhajjar and most 
part of Faridabad district in Haryana, Alwar in Rajasthan and large parts of NCT-Delhi 
have insufficient ground water, which is often brackish in quality rendering it 
unpalatable for domestic consumption. NCR draws its water needs from the Yamuna, 
Western Yamuna canal, and Upper Ganga canal system and partly from ground 
water (ranney wells in Yamuna belt and tube wells).  
 
It is a water scarce region and due to heavy withdrawal of ground water, ground water 
levels have declined in most parts of NCR. With the growing population, depleting 
ground and surface water resources in the region, meeting the demand of water for 
various uses such as drinking, industrial and irrigation is a big challenge. There is 
generally a wide demand-supply gap of water in NCR and the problem becomes 
acute in dry summer months. A holistic view of the water demand and supply in the 
NCR region is required to be taken for the Integrated Water Management taking the 
regional approach. Also the losses in the various stages of the water supply system 
needs to be assessed and rectified to a reasonable limit to save valuable water from 
going waste.  
 
The paper examines all the potential surface water sources, ground water aquifers, 
inter basin transfer of water, demand supply gap, leakages in the existing supply 
systems, etc. as well as demand and suggests mechanism for improving the water 
supply scenario in the region. It proposes the need for sound assessment and 
effective management of available water resources in the region for sustained use 
and equitable distribution to the entire region through a techno–economic & 
comprehensive conveyance system linking water surplus area with water–deficit 
regions. It will propose the possible policies which will address the demand 
management as well as supply management related to all the broad uses of water in 
the region.  
 
Keywords: NCR, Demand Supply Gap, Equitable Distribution, Integrated Water 
Management. 
 

1. INTRODUCTION 
 
Water is a natural resource, fundamental to life and livelihood, agriculture and 
sustainable development. It is an essential component in every aspect of life and 
must be valued and safeguarded.  
 
The National Capital Region (NCR) of Delhi covers an area of 33,578 Sq. Km as per 
the Regional Plan-2021 notified in 2005 having four Sub-regions. It includes entire 
NCT-Delhi (Delhi Sub-region), nine districts of Haryana (Haryana Sub-region), 
namely, Faridabad, Gurgaon, Mewat, Rohtak, Sonipat, Rewari, Jhajjar, Panipat & 
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Palwal; six districts of Uttar Pradesh (UP Sub-region), namely, Meerut, Ghaziabad, 
Gautam Budha Nagar, Bulandshahr, Hapur & Baghpat and Alwar district of Rajasthan 
(Rajasthan Sub-region) as per the notified Regional Plan. Later on Government of 
India vide Gazette notification dated 01.10.2013 and 24.11.2015 has added four 
districts, namely, Bhiwani, Mahendragarh, Jind and Karnal of State of Haryana, 
district Bharatpur of State of Rajasthan and district Muzaffarnagar of State of Uttar 
Pradesh, in NCR. The study area for the paper will be the area of NCR as notified in 
the Regional Plan-2021 published in 2005 (NCRPB, 2005). The same is shown in 
Map-1. 

Map 1. Regional Plan for NCR -2021: Constituent Areas 

 

 
Source: Regional Plan-2021 for NCR 

NCR is endowed with three perennial rivers, namely, the Yamuna, Hindon and Kali 
passing through it and the Ganga skirting its eastern boundary. But itis a water scarce 
region, dependent to a large extent on surface water sources located outside the 
region but can have sufficient water if its water resources are conserved and 
managed properly. It is essential for the sustainable development of the region. 
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The population of NCR has grown from 371 lakhs in 2001 to 460 lakhs in 2011. 
Further, it is expected that the population of NCR will reach upto 600 lakhs by 2021. 
Consequently, there will be a substantial increase in the water demand in NCR due to 
increasing urbanization.  
 
The Regional Plan-2021 for NCR notified in 2005 emphasized that integrated water 
management should be the main principle for planning, development and 
management of water resources in NCR. Access to safe drinking water and 
availability of water for other domestic needs, irrigation and industrial use is crucial 
(NCRPB, 2005).  
 
The National Water Policy 2012 for India also emphasizes the need for holistic and 
inter-disciplinary approach for water management (Ministry of Water Resources, 
2012). 
 
The domestic, industrial and irrigation water demand is met through surface water 
resources within and outside NCR as well as ground water resources in NCR. The 
paper examines various issues related to demand and supply of water in NCR and 
suggests measures to resolve the issues as both the sources of water for the region 
are depleting very fast. 
 

2. WATER RESOURCES IN NCR 
 
Main sources of water supply in the region are surface and ground water (e.g. rivers, 
canals, tube-wells, hand pumps, open wells, etc.). While U.P. Sub-region has 
abundant ground water, the area west of river Yamuna comprising the districts of 
Gurgaon, Rohtak, Sonipat, Jhajjar and most part of Faridabad district in Haryana, 
Alwar in Rajasthan and large part of NCT-Delhi have insufficient ground water, which 
is often brackish in quality rendering it unpalatable for domestic consumption. Delhi 
draws its water needs mostly from river Yamuna and Western Yamuna canal and 
partly from Ranney wells and tubewells in Yamuna belt and Upper Ganga canal 
system. The distribution of surface water among riparian states is governed through 
various MoUs signed by these States based on their rights. The flow in the rivers 
during monsoon accounts for nearly 85% of annual surface run-off of the Ganga and 
Yamuna basin during five months i.e. June to October and remaining 15% run-off 
occurs from November to May. This water is impounded through various dams and 
storage reservoirs on various rivers. Some of the storage reservoirs/dams/ barrages 
are in the region and some of them are in the upper reaches. There is no specific 
allocation of surface water for NCR in these sharing agreements, but it is a part of the 
overall allocation for respective NCR participating States (Upper Yamuna River 
Board, 1995).  
 
In 2005, total water available for NCR for all uses from all sources was 13,779 MCM/ 
year (NCRPB, 2010). It includes, 2038 MCM/year water for domestic use, 464 
MCM/year for industrial use and 11277 MCM/year for agricultural use i.e. irrigation. 
Sub-region wise availability of water is given in Table 1.  
 

3. WATER DEMAND IN NCR 
 
The projected domestic water demand for NCR is 4137 MCM/year and 5557 
MCM/year in the year 2021 and 2031, respectively, based on the population 
projections given in the Regional Plan-2021 and extended up to the year 2031. The 
industrial water demand was projected as 1996 MCM/year and 2440 MCM/year in the 
2021, and 2031, respectively based on existing and proposed areas under industrial 
land use and by adopting State-specific norms. Projected agricultural water demand 
in NCR is 18292 MCM/year and 18699 MCM/year in the year 2021 and 2031, 
respectively, (NCRPB, 2010). The projections of water requirement for agriculture 
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were made based on the cultivable area per district, cropping pattern for kharif and 
rabi seasons and cropping intensity based on type of soil in different parts of the 
region. It also considered the diversion of land for urbanization due to increasing 
population.  

Table 1. Sub-region wise Water Available in NCR in 2005 
 

Sub Region Water Available in 2005 (in MCM/year) 

Haryana 5224 

Rajasthan 1877 

U. P. 4396 

NCT-Delhi 2283 

NCR 13779 

 Source: Study Report on Water Supply & its Management in NCR, 2010 

 
Accordingly, the total water demand for the region was projected as 24425 and 26696 
MCM/year in the year 2021 and 2031 respectively. Sub-region wise demand of water 
is given in Table-2. 

 Table 2. Sub-region wise Water Demand in NCR  
 

Sub Region 
Total Water Demand in MCM 

2021 2031 

Haryana 9739 10449 

Rajasthan 4555 4985 

Uttar Pradesh 6817 7298 

NCT-Delhi 3314 3964 

NCR 24425 26696 

Source: Study Report on Water Supply and its Management in NCR, 2010 
 
4. DEMAND SUPPLY GAP 
 
Comparison of the availability of water from all known sources for NCR with the 
projected demand, the demand-supply gap for various uses for year 2021 and 2031 
has been worked out. Demand-supply gap for domestic water supply for the years 
indicated above is 2099 MCM/year and 3519 MCM/year respectively. In case of 
industrial water requirement, it is 1532 MCM/year and 1976 MCM/year respectively 
and in case of agricultural demand, it is 7015 MCM/year and 7422 MCM/year 
respectively (NCRPB, 2010). Sector wise demand-supply gap of water in NCR is 
given in Table 3. 

Sector wise short fall of water availability in NCR during the years 2021 and 2031 will 
be 10646 MCM/year and 12917 MCM/year respectively. Sub-region wise details are 
given in Table 4.In Haryana Sub-region, there will be a short fall of 5225 MCM/year of 
water by 2031; in Rajasthan Sub-region it will be 3108 MCM/year; in UP Sub-region it 
will be 2902 MCM/year and in Delhi shortfall of water will be 1681 MCM/year by 2031. 
Maximum shortfall of water by 2031 will be in Haryana Sub-region and minimum 
shortfall will be in Delhi Sub-region of NCR. 
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Table 3. Sector wise Surplus/Deficit of Water in NCR (in MCM/year) 
 

Sector Water 
Available 

Total Water Demand Water 
Surplus(+)/Deficit(-) 

2005 2021 2031 2021 2031 

Domestic 2038 4137 5557 -2099 -3519 

Industrial 464 1996 2440 -1532 -1976 

Irrigation 11277 18292 18699 -7015 -7422 

NCR 13779 24425 26696 -10646 -12917 

Source: Study on Water Supply and its Management in NCR, 2010 and author’s analysis.  

 
Table 4. Sub-region wise Water Surplus/ Deficit in NCR (in MCM/year) 

 

Sub Region 

Water 
Available 

Total Water 
Demand 

Water Surplus (+) / 
Deficit (-) 

2005 2021 2031 2021 2031 

Haryana 5224 9739 10449 -4515 -5225 

Rajasthan 1877 4555 4985 -2678 -3108 

U. P. 4396 6817 7298 -2421 -2902 

NCT-Delhi 2283 3314 3964 -1031 -1681 

NCR 13779 24425 26696 -10646 -12917 

Source: Study on Water Supply and its Management in NCR, 2010 and author’s analysis  
 

 

5. ISSUES 
 
Looking at the deficit given in Table 3 & 4, there is a need to optimize the use of water 
in various sectors. Both demand side as well as supply side management needs to be 
addressed. In view of this, both the aspects in the region for all the three sectors have 
been examined and various issues in this regard are as follows: 

(i) Rate of Domestic Water Supply Higher than Norms  

The demand for drinking water supply in urban & rural areas is governed by norms 
and standards provided in the Manual for Drinking Water Supply of CPHEEO, 
Ministry of Urban Development, Government of India. Accordingly, maximum rate of 
drinking water supply for Metropolitan/Mega cities is 150 lpcd and that for other 
cities/towns having sewerage system, it is 135 lpcd. It is 70 lpcd for towns without 
sewerage system (Ministry of Urban Development, 1995). Whereas, notified Regional 
Plan-2021 and Master Plan for Delhi (MPD)-2021 has proposed rate of water supply 
as 225 lpcd for Delhi. For other towns, it ranges between 150 lpcd to 200 lpcd 
(NCRPB, 2005). 

Based on CPHEEO norms,the domestic water demand has been calculated again 
and it is 4657 MCM per year in 2031 thus saving of about 900 MCM per year. Thus, 
there is a saving of about 15% in demand of domestic water. Sub-region wise savings 
are given in Table 5. 
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Table 5. Comparison of Water Demand (RP Norm’s v/s CPHEEO Norms) 
 

In MCM/Year 
 

Sub-Region 

Water Demand in NCR 
Savings in Water 

Demand As per RP Norms 
As per CPHEEO 

Norms  

2021 2031 2021 2031 2021 2031 

Haryana 753 1043 642 889 111 154 

Rajasthan 226 362 191 282 35 80 

Uttar 
Pradesh 

1014 1358 843 1132 171 226 

NCT-Delhi 2144 2794 1451 2353 693 441 

NCR  4137 5557 3128 4657 1010 900 

Source: Regional Plan-2021 for NCR, CPHEEO Manual and author’s analysis 

 
(ii) Unequal Distribution of Drinking Water within the Town 

It has been observed that there is unequal distribution of drinking water supply in 
Delhi in different zones. It ranges between 29 lpcd in Mehrauli Zone to 509 lpcd in 
Cantonment Area. NDMC Area also draws about 462 lpcd of drinking water (NCRPB, 
1999).Though there is some improvement in the rate of water supply in Najafgarh 
area with the commissioning of Munak Canal over a period of time, but there is no 
major change as the variation is very largein different zones of Delhi. Main reason is 
that over a period of time population in most of the towns has increased but the water 
supply systems have not been re-organised/re-designed in many areas. Higher level 
of supply in NDMC as well as Cantonment area is linked with VIP areas which are 
also having lawns, gardens, etc. where part of water is utilised. Similar is the situation 
in the other parts of NCR.  

(iii) Higher Unaccounted for Water (UFW) 

UFW varied from 10-55% due to various reasons such as leakage from pipes, valves, 
lack of maintenance of civil structures, corroded pipes, etc. against the maximum 
permissible limit of 15%. Further, there were commercial losses from unauthorized 
connections (unregistered properties). If this Unaccounted for Water (UFW) is 
reduced, there will be a saving of about 20-25% in Domestic supply. 

(iv)  Lower Water Tariff 

Lower tariff rates for water supply result in more wastage of water because people 
know that the bill will not be high. Tariffs for various towns in NCR indicate that it 
varies from Rs.10/- per month in U.P. Sub-region to Rs.180/- per month in Haryana 
Sub-region. In Rajasthan Sub-region it is Rs.15/- per month where the cost of 
production if provided as per norms will be highest (NCRPB, 2010). Due to lower 
water tariffs, the local bodies are not even able to recover the operation and 
maintenance cost. Recovery of O&M cost in the form of tariff through metered 
connections (volumetric tariffs) is one of the deterrents to waste/misuse water. Efforts 
have been made in this regard by GOI through various schemes of funding such as 
JNNURM, AMRUT, etc. to bring such reforms in the states as well as local bodies. 

(v) Non-Utilisation of Treated Sewage Effluent  

Treated Sewage Effluent can be recycled and reused for various purposes such as 
horticulture, agriculture, air conditioning, etc. Singapore is even using part of its waste 
water for drinking purpose after providing tertiary treatment under the name of New 
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Water. Some of the towns are using treated sewage effluent for irrigation purpose but 
it is not well documented. Basically it is discharged either in open drains/rivers or 
irrigation channels. Concerted efforts are required to optimally utilise the treated 
sewage effluent by all concerned.  

(vi) Depletion of Ground Water  

Ground water forms a major source of water for NCR. The monsoon and non-
monsoon rainfall, irrigation return flow, recharge from canals, lakes, ponds and floods 
contribute to groundwater resources. A significant quantity of water is stored in the 
aquifer and a part joins back with the river which depends on the parameters like 
geological formation and hydraulic gradient.  

The depth of groundwater table (pre-monsoon) varies widely across NCR from about 
0.1 m below ground level (BGL) to 80 m BGL. The minimum depth of water table has 
changed negligibly during the last four years of 2007-2011 (from 0.08 m in 2007 to 
0.10 m in 2011, while the maximum depth has increased from 62.76 m to 79.75 m (i.e 
27.07% increase) during the same period (Board, 2014). Based on stage of 
groundwater development, CGWB has classified groundwater blocks as safe, semi-
critical, critical and over-exploited. In NCR, there are 21 semi-critical, 10 critical and 
65 over-exploited blocks. Theoretically, sustainable ground water exploitation can be 
achieved only if annual recharge is equal to pumping. In case flood plains are 
protected and used for ground water recharge, it has been estimated that nearly 153 
MCM of ground water can be withdrawn from the flood plain without creating any 
environmental degradation (NCRPB, 2009). 

Therefore, there is a need to promote ground water recharging in whole of the region.  

(vii) Saline/ Brackish Ground Water 

Ground water is saline in several parts of NCR and farmers have almost abandoned 
its use. Due to this, water table in such areas has risen (Board, 2010). The 
saline/brackish ground water could be used for drinking and agricultural purposes 
after appropriate dilution of the same. However, precautions are required to be taken 
to check this water for concentration of dissolve solids, etc.  

(viii) Ponds & Lakes 

There are numerous ponds/lakes near villages & towns in all districts of NCR with 
varying capacities which are either eutrified or filled with garbage or encroached. 
These ponds/ lakes could be utilized as surface storage reservoirs as well as ground 
water recharge basins after de-silting and de-eutrophication.  

(ix) Delay in the Construction of Dams & Barrages  

The flow in the rivers during monsoon accounts for nearly 85% of annual surface run-
off of the Ganga and Yamuna basin during five months i.e. June to October and 
remaining 15% run-off occurs from November to May. This water is impounded 
through various dams & storage reservoirs on various rivers. Some of the storage 
reservoirs/dams/barrages are in the region and some of them are in the upper 
reaches. The work on few dams/barrages has been held up for the last many years. 

The delay in construction of dams in upper reaches in Yamuna basin is not able to 
create requisite impounding capacity to regulate flow.(NCRPB, 2010).   
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(x) Use of Flood Irrigation Technique for Agriculture Purpose 

In NCR, flood irrigation technique is used for watering the agriculture farms 
predominantly which consumes lot of water. On the other hand, if sprinkler or drip 
irrigation technique is used, the production per hectare also increases which has 
been proved through various researches. Therefore, there is a need to shift from flood 
irrigation technique to sprinkler/drip irrigation technique for watering of agricultural 
fields in phased manner.  

(xi) Carriage of Domestic Water through Open Canals  

As stated earlier, in NCR surface/river water has been allocated to the riparian States 
based on MoU signed in 1994. This includes the allocation of drinking water also. In 
some cases, it is carried through open Canals which lead to losses through 
percolation as well as misuse on the way. Such water is also accessible to animals 
and many a times pollutants are also discharged in it violating pollution norms. 
Therefore, the water which ultimately reaches the water treatment plan is less than 
allocated/required and it is highly polluted.  

6. RECOMMENDATIONS 
 
Following recommendations are made for improving the availability of water in the 
Region:  
 
i) Review of Norms and Standards  

It is recommended to review the rate of drinking water supply for various towns in 
NCR and bring it at par with the CPHEEO norms. It will reduce the domestic water 
demand drastically. As analysed in para 5 (i) above, there will be saving of 900 MCM 
per year of domestic water demand in NCR by 2031. Therefore it is recommended 
that CPHEEO norms should be adopted universally. Some efforts have already been 
made by Government of India in this regard. But concerned States will have to come 
forward to adopt these norms.  

ii) Equitable Distribution of Drinking Water within the Towns 

Unequal Distribution of Drinking Water indicates that there is poor water supply in the 
city and many times it is linked with the sources of water supply which are outside the 
Delhi. In view of this, it is recommended to re-organise/re-design and develop the 
complete distribution system based on the population in different zones to have the 
equitable distribution in the cities including Delhi.  

iii) Reduction in UFW 

Local bodies or the agencies attending to the operation & maintenance of water 
supply schemes in the cities/towns need to reduce the component of UFW. Water 
saved is water produced. This will increase of availability of water in the city as well 
as the operation & maintenance cost of water supply systems will also come down. If 
the UFW is reduced from average 30% to 15%, there will be saving of about 15% of 
water i.e. 700 MCM/year.  

In order to reduce the UFW (Un-accounted for Water) i.e. non-revenue water, it is 
recommended to adopt several measures such as Supervisory Control and Data 
Acquisition (SCADA), shift from intermittent water supply to 24x7 supply, replace all 
GI/ HSC connections with High Density Polyethylene (HDPE) connections, regular 
inspection of systems, use of sounding rods to detect leakages, replacement of old 
pipes, minimum cover of one meter on pipes to avoid direct impact of vehicles, etc. It 
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is also suggested to introduce SMS-based information system from public to obtain 
the information about the leakages in the city.  

iv) Rationalisation of Water Tariff Structure  

It is recommended to rationalize the tariff structure on progressive consumption basis, 
with higher tariff for higher consumption and accordingly, reforms in this regard 
should be carried out. The level of revenue should be such that it meets out the O&M 
expenditure for supply of drinking water. Revenue earned from commercial and 
industrial users could be utilized for augmentation and replacement. Urban Local 
Bodies should generate revenue to sustain water supply system, water treatment 
plants, etc. by way of earning revenue through renting out of buildings & shops on 
their land i.e. commercialization of their property which is not being used. This will 
ultimately bring down the consumption of domestic water. 

v) Recycle and Re-use of recycled Treated Sewage Effluent  

It is recommended that part of the treated waste water should be recycled and reused 
by all agencies dealing with water supply. Remaining water can be used for irrigation 
purpose. However, the discharge standards for re-use of waste water for agriculture 
purpose or any other purpose need to be met by the local bodies while discharging 
treated sewage effluent. Policies & guidelines in this regard needs to be framed by 
the concerned agencies and development and dual piping system could be laid for 
reuse this treated waste water.  

As per calculations done with CPHEEO norms, domestic water demand has been 
projected as 4657 MCM per year in 2031. Considering that 80% of the waste water is 
available (CPHEEO norms), about 3700 MCM per year of water will be available for 
re-cycle and re-use. Even if 50% of this water i.e. about 1800 MCM/year is re-used 
for non-drinking purposes such as air-conditioning, agriculture, horticulture, etc., this 
quantity of water will be available for useful purposes.  

vi) Groundwater Recharge and Rainwater Harvesting 

It is recommended to harvest the un-used surface runoff from NCR by increasing 
recharge from the basins through various techniques such as placing recharge 
structures over drains, recharge trenches/wells, harvesting using lakes & ponds, roof 
top harvesting, etc. by increasing the run off time to recharge ground water which is a 
natural way of recharging or induced recharge through various techniques such as 
revival/ recharge through lakes/ ponds, roof top rain water harvesting, etc. Average 
Rainfall in NCR (1951-2000) is 690 mm per annum (NCRPB, 2016). As per authors 
estimate 4634 MCM per annum of water will be available in NCR considering about 
20% of the rainfall water is used for recharge of ground water. 

Potential water rechargeable areas as identified in the Regional Plan-2021 for NCR 
includes flood plains, river beds, ponds, ox-bow lakes, paleo-channels and valley-fill 
having a total area of about 695 Sq. Km can be the priority areas for recharging 
(NCRPB, 2005).  

State governments have taken initiatives to incorporate the rain water harvesting 
provisions in its municipal acts, building bye-laws, etc. by all multi-storied complexes, 
commercial buildings and group housing societies and to maintain them for efficient 
recharge. Regular monitoring for such structures is imperative to see the impact on 
the ground. However, more focused efforts will have to be made to reap the benefits 
of ground water recharge.  
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vii) Utilisation of Saline/ Brackish Water  

It is suggested that Water from saline aquifer formations be pumped into the canals 
for appropriate blending and utilize the same. The increased pumping from aquifer 
will flush out saline water and fresh water recharge will help in reducing the salinity of 
the ground water in the long run. This mixed water can be used to meet all type of 
demands. Other option available is to use solar desalination plants/ distillation 
systems, which are also being developed.  

viii) Revival of Lakes/Ponds & their De-eutrification and Using Un-utilized Tail-
cluster Overflows from Irrigation Canals 

Large quantity of canal water appears in the form of tail-cluster which over flows and 
ultimately discharged in to the drain/river. This water could be utilized to recharge the 
aquifers by placing recharge structures at tail cluster of the canals, branch canals, 
distributaries and minors end wherever feasible. It could also be used for revival of 
lakes & ponds and for their De-eutrification.  

In case no surplus water is available during summers, surplus run-off water during 
monsoon could be utilised to fill these ponds through such tail clusters. If tail clusters 
or distributaries are not connected with such ponds/ lakes, connecting canal minors 
could be constructed. This will help in recharging the ground water in a big way. It can 
act as a good landscape and also be used as leisure places for general public. 
However, it will have to be protected from pollution.  

ix) Harnessing the Unused Floodwater & Protection of Floodplains for 
Groundwater Recharge 

It is recommended to protect flood plains of rivers Yamuna, Ganga and Hindon for 
ground water recharge which are underlain by highly potential unconfined aquifer 
systems and utilise the same.  

x) Expediting the Construction of Dams & Barrages to create impounding 
capacity 

It is recommended that the proposals to construct dams in the upper reaches in 
Yamuna basin needs to be expedited to create requisite impounding capacity. 

xi) Linking of River Basins to Utilise Un-used Flood Waters  

It is suggested that un-used flood waters of river Yamuna and that of other rivers into 
Agra canal system to meet the short-falls in Faridabad, Gurgaon and Mewat districts 
of NCR. National Water Development Authority (NWDA) has undertaken pre-
Feasibility studies also in this regard.  

xii) Effective utilization of Irrigation Water through Irrigation Techniques 

It is recommended that Drip and Sprinkler irrigation techniques should be used for 
effective utilization of irrigation water which could save water and simultaneously 
boost the production of quality food grains/crops. It is suggested that some pilot 
schemes could be undertaken to spread the message and some kind of technical and 
financial support could encourage farmers to adopt these techniques and later on it 
could be replicated in phased manner. In case both these techniques are adopted by 
the NCR participating States in phased manner, 10% of irrigation water can be saved 
by the year 2021 and another 10% of irrigation water can be saved by the year 2031. 
Accordingly, the irrigation water demand will reduce from 18221 MCM/year to 16399 
MCM/year in 2021 and from 18292 MCM/year to 14634 MCM/year in 2031 thus 
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reducing demand supply gap by 3658 MCM/year. The concerned agencies in the 
NCR participating States should come forward to adopt such techniques for 
agricultural purposes. Sprinkler irrigation technique is already in use in India for 
horticulture purposes in many States.  

xiii) Carriage of Domestic Water through Pipe instead of Open Canals 

It is recommended that the water for the use of drinking purposes carried for long 
distances should be carried through duct/pipe instead of open canals in order to save 
the water from percolation losses, misuse and pollution. The water saved in the 
manner will be available for useful domestic purpose as the availability of water is 
limited in NCR.  

xiv) Efficient Use of Canal Waters 

In order to reduce the seepage from canals, it is proposed to identify the locations 
and line the canals wherever percolation rate is very high. This will reduce the losses 
apart from reducing the water logging in the area which ultimately leads to salinity of 
soil. Further to improve the performance and utilization of canal waters, suitable 
operational control of canal system with optimal design of cross-regulators with 
appropriate roaster should be developed which could ensure equitable distribution for 
all discharges in the canal network.  

xv) Mass Awareness 

It is necessary to provide platforms for knowledge sharing on water issues and 
creative ways of information dissemination to encourage people to adopt water 
conservation. Following measures are recommended: 

(a) To bring the attitudinal &behavioural changes for conservation of water in the 
common man, it should be made mandatory that all TV/ radio channels 
should telecast/ broadcast daily programs based on methods adopted for 
water conservation to build the character of people to adopt the conservation 
ways & means to reduce the waste. 

(b) People should be apprised about the introduction of SMS-based information 
system from public to obtain the information about the leakages to expedite 
the repair work.  

(c)  Introduction of new syllabus at school level emphasizing the importance of 
water conservation. 

(d) Capacity building of people by organizing programs. 

(e) There should be regular competitions arranged by local municipal bodies to 
conserve water. To attract people and to participate in these kinds of 
competitions some kind of rewards/ incentives should be made. 

xvi) Water Conservation through introduction of technology 

It has also recommended to promote zero discharge industry, adoption of waterless 
urinals, dual pipe system to use recycled water, dual flushing cistern, low capacity 
cistern, etc. to promote water conservation. 

xvii) Institutional Arrangement: Improved Management & Financial Aspects 

In order to improve overall domestic water supply in the Region, there is a need to 
take various measures for institutional improvement in phased manner which includes 
introduction of public private partnership, SPVs for water transmission & treatment, 
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introduction of metering including bulk metering to measure the UFW losses and 
prepare a time bound plan to reduce UFW, rationalization of staff, etc. It is also 
recommended that the Service Level Benchmarks for water supply developed by 
Ministry of Urban Development, Govt of India be adopted by concerned agencies in 
NCR States. 
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