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Preface 
 
 
 
 
 

 
The researcher is a third year student of the B.Tech program in Civil Engineering at IIT 

Guwahati. The interest field lies in matters pertaining to Urban Infrastructure and this 

was the chief motive towards taking up this project on “Steps to address water shortage 

and Groundwater level in Delhi”, floated by Rakshak Foundation. 
 

Rakshak Foundation is a non-profit organization based in New Delhi, India. It researches 

different public policy issues and creates awareness about them. The best part about 

this organization is that it does not limit itself to certain typical issues but rather caters 

to issues of all kinds, be it big or small, be it pertaining to Law, Economics or 

Infrastructure. It realizes the importance of having effective and implementable 

policies as the first and most vital step towards better governance and thus strives 

towards formulating better policies and suggesting them to concerned authorities. 

Rakshak Foundation has been submitting well researched opinions on  various  bills  

being  considered for  presentation  to  the Indian Parliament. Rakshak Foundation has 

been invited by the Parliamentary Committees of the Rajya Sabha three times in the past 

two years to depose before them and present their views on proposed Bills. 
 

The researcher came to know of Rakshak Foundation via the Placement committee of his 

College. I was informed about the Summer Internship programs that it has. I looked 

through the issues they were willing to take up and also quite liked the idea of having 

to submit a project proposal on any issue of my choice. It really needed one to think 

deeply about an issue of one’s interest and come with a proper proposal. That is why I 

decided to apply for this internship program and I must say it has been a really great 

and stimulating experience. 
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Executive Summary 
 
 
 
 

This report attempts to understand the water crisis faced by Delhi and proposing steps to 

address this problem by way of new policies and other suitable means. The current 

trends in Delhi give a very bleak picture. The responsible authorities are proving inept at 

supplying water as per demand of the city. As a result, people who   have   the   means   as   

well   as   various agencies   are   resorting   to   using groundwater, which is getting 

overused. Another issue with groundwater is that once  polluted,  it  is  too  difficult  to  

purify  it  since  the  cleansing  microbes  and sunlight exposure are not present.  

Adequate increase in sources of surface water do not seem to be possible anytime soon 

and the population of the city is only going to go up putting further strain on the water 

resources. There is also the issue of inequitable distribution of water. East Delhi receives 

more due to proximity to Yamuna and also being a lower lying terrain while West Delhi 

has shortage. 
 

The  main  areas  on  which  this  report  focuses  on  are  -  Suggest  policies  to 

encourage wastewater reuse and reduced water consumption particularly, in the 

pickling, electroplating and bottling plant industries in Delhi. Also time permitting, look 

into the Badarpur and Pragati Thermal Power Plants ; Study the present functioning of 

Sewage Treatment Plants and the Effluent Treatment Plants in Delhi and suggest 

suitable changes and measures to be taken. A major component would be proposing 

tertiary treatment processes ; Look into the potential areas where it would be feasible in 

Delhi’s scenario to reuse treated effluent . e.g. in service stations ; Consider declaring 

groundwater a government property and not a private one. Also, only the 

government or any government approved authority will have the right to use stored 

rainwater and disperse them in  areas  of  need  ;  Suggest  ways  to  promote  grey  

water  reuse  in  domestic households and horticulture water in clubs. 
 

 
 
 

KeyFindings 
 

 The present norms require the industrial units to pay a water cess of 5 paisa 

per Kilolitre if processes pertain to Section 25 of Water act and EPA Standards. 

This is, but a meager amount for industries to pay and leads to overuse of water 

by industries. For example, its more feasible for industries to dilute their effluent 

with more water than to actually treat them [1]. In this regard, in order to 

regulate water use, it can be considered to put a daily volumetric limit on water 

used by industries. The volume could be decided by calculating water required 

for each and every process if used judiciously and also include some extra water 

in case of emergencies 



 At present, the government promotes rainwater harvesting in the form of 

providing subsidies if households do it. It can be and has been misused. Households 
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have installed underground storage pits but have instead used it to illegally draw 

groundwater. We could consider stopping of subsidy as it is   done   now   and   

contemplate   declaring   groundwater  a   government property and not a private 

one. As an incentive to the households, we may consider making it their 

responsibility to keep maintaining the infrastructures and provide with incentives 

for the same. Penalties for using stored water without government permission 

could also be looked into. 

 We should reconsider the closing of sewage nallahs. The gases generated 

like hydrogen sulphide don’t have the means to escape in a closed drain and what 

happens is, combining with moisture, hydrogen sulphide is generated which eats 

up the upper concrete surface, raising the chances of sewage leakages as well as 

that of gas leakages. If the drains are desired to be kept closed  considering  

aesthetics  and  foul  smell,  provision  for  preventing corrosion by passing air 

blasts through the drains to flush the gas and then dispersing it high up or taking it 

to a chamber with water to produce sulphuric acid which could then be put to use 

by laboratories etc. This could be used as an incentive. 

 We can look into the feasibility of having a drainage system for collected 

rainwater which would replenish groundwater in areas where the groundwater 

levels are scarce. Open channel drains with desired slopes could be made and 

carried off to suitable sites and then the groundwater there could be recharged 

using dropdowns. 

 Currently, in the numerous big and small pickling industries in Delhi, the sludge 

that is generated is dewatered but the leftover dried sludge is simply stored and not 

used anywhere. This is a potential hazard and also it would be advisable for them 

to be used somewhere. This could be in fact used as a source  of  money  for  the  

pickling  industries  which  might  help  them  in setting up better facilities. 

 Consider incentivizing Water Metering and restructure the rebate system for 

rainwater harvesting currently in place. Rebate on water metering could be 

provided to households which have a functioning meter. Also, rebate should be 

based on amount of rainwater harvested and also the amount of wastewater  

reused  rather  than  the  present  system  of  granting  rebates simply on the basis 

of the infrastructure in place. The amount of water collected or reused can easily 

be monitored by installing meters. Despite there being general guidelines laid out by 

bodies like Delhi Pollution Control Committee (DPCC) and Central Groundwater 

Authority (CGWA) for water intensive units, like the bottling plants, implementation 

and monitoring is an issue. Some of the data maintained by DPCC is at odds with 

ground realities. Examples of these discrepancies include source of water used and 

capacity of pump used to draw groundwater. Regions like Okhla which fall in the 

groundwater notified region of South Delhi have bottling plants which pump 

groundwater to manufacture packaged drinking water despite it being clearly 

banned for industrial units to do so. The capacity of the pump used also exceeds the 

levels allowed. The infrastructure in place is abysmal and leads to a significant 

wastage and pollution of water.   
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 Community Water Resources Management has been successfully done in many 

parts of the world. The typical example of Spain managing its groundwater 

resources this way has been studied while compiling this project. Community based 

Rainwater Harvesting, if done appropriately along similar lines, can have some clear 

advantages over the individual household based Rainwater Harvesting that is 

predominantly being followed in Delhi and most parts of India at present. Since, 

many households have a common rainwater storage pit, it ensures better 

accountability and judiciousness of users. It also becomes easier for a regulatory 

body to monitor and guard against the misuse of rainwater storage pits to illegally 

draw groundwater, as the number of storage pits and fewer and of larger capacity.  

 

 The possibility of using electricity supply to regulate groundwater use is one with 

potential and could definitely be considered. It has been done in the agricultural 

patches of Mexico before with considerable success. In this regulatory measure, the 

pumps used to extract groundwater are given limited electricity supply in a fixed 

period of time. They get to extract groundwater in that time period using only that 

much of electricity supply, thus avoiding overuse of groundwater.  
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Figure 1: Recommended per capita Water Requirements 

 

1.Introduction 
 
 
 
 

1.1 Background Information 

The water situation in Delhi has kept on going worse and has become a very 

critical issue now. Due to poorly maintained infrastructure, pollution, wastage and 

lack  of  proper  implementation  of  regulation  measures,  there  is  a  shortage  in 

supply of water to Delhi households. Currently, 750 Million Gallons Daily (MGD) of 

water is supplied through surface water and 100 MGD is supplied through 

groundwater resources [2]. The demand on the other hand is about 1150 MGD [3] 

.That is a deficit of about 300 MGD daily.  As a result of this, people are resorting to 

using groundwater. This injudicious use of groundwater has resulted in its quick 

depletion and pollution as well. According to Central Groundwater Board of the 

Ministry, in 1983, fresh groundwater was available at just a little below 33 feet and 

by 2011, this level had gone below 132 feet, with the most recent decade of 2002- 

2011 registering the sharpest fall of almost 29 feet. The quality of groundwater has 

also continuously deteriorated and the fresh water-brackish water interface has 

gone up in most areas. To worsen the situation, the population of Delhi is expected 

to rise at a rapid click due to economic opportunities. This only puts even more 

pressure on the limited water resources. As per the 2011 census, the population of 

the metropolitan city of Delhi is 16.7 million. It increased up to 500% from 1961- 

2011 and it will be expected to reach about 19.1 million in 2021. 
 
 

Delhi Development Authority Requirements 
 
 

 
Domestic Potable Water 
Requirement ( 30 GPCD) 

 

Domestic Non-Potable Water 
Requirement(20 GPCD) 

 

Non-Domestic Water 
Requirements(30 GPCD) 

 
 
 

*GPCD – Gallons Per Capita Daily 
 

 
Figure 1 Recommended per capita Water Requirements 

 

As per DDA’ s requirements and the projected population in 2021 of 19.1 million, 

the demand for water in 2021 would escalate up to 1528 MGD@80 GPCD. So, it can 

be clearly seen that either additional sources need to be identified, which is 
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looking  bleak  at  the  moment  or  the  per  capita  consumption  in  domestic  and 

industrial uses need to come down. Also, importance has to be given to reuse of 

wastewater, both effluent and sewage. 
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Delhi Jal Board (DJB) is the authority responsible for planning, designing and 

execution of water supply and wastewater management facilities within its 

jurisdiction in the National Capital Territory of Delhi. Other agencies are also 

involved for monitoring purposes like Delhi Pollution Control Committee(DPCC) 

and Central Pollution Control Board ( CPCB). Central Ground Water Authority( 

CGWA) has the responsibility of monitoring and regulating groundwater. There is a 

need to set up a dedicated body whose sole task would be to work on the water 

scenario. That would include conducting regular checks on implementations, 

maintenance works of infrastructure and spreading awareness about judicious 

water use among the public to name a few. 

Figure 2: Demand- Supply ( MGD) scenario of Water in Delhi:MGD : Million Gallons Daily 
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1.2 Main Problems, their scope and impact on the society 

 

The main problems that plague Delhi’s water scenario at the moment are 
 

 Shortage in supply: Currently DJB supplies 850 MGD of water, 750 from 

surface sources and 100 from groundwater sources .Demand of   water is 

about 1150 MGD. Due to this shortage, people are resorting to illegal means 

of drawing groundwater. Government Agencies like NDMC and DJB itself 

provide water to affected areas which are again taken up from groundwater 

sources. People also have no option but to buy from packaged drinking water 

and as a result Bottling Plants have flourished in Delhi. All of this has led to 

overuse and depletion of groundwater resources. 

 Inequitable distribution of water: East Delhi receives more water due to 

proximity to Yamuna and the fact that most water treatment plants are 

situated near Yamuna . This has and does have the potential to create 

tensions. Even the groundwater yield in the western and southern parts of 

Delhi are poor (Fig. 3) . South Delhi in particular is severely affected as it 

houses  affluent  sections  of  the  society  who  have  the  influence  and  the 

means to exploit groundwater when they do not receive water from regular 

sources.  

 
Figure 3: Groundwater Profile of Delhi : Source: Groundwater Management in NCT Delhi , Shashank Shekhar1, Raja 
Ram Purohit2 & Y. B. Kaushik 
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 Not much scope for enormous addition of raw water to available surface 

water: At the moment, no substantial source of water has been identified. 

The growing population would only increase dependence on groundwater 

sources. This, according to Debashree Mukherjee, the chief executive of the 

Delhi Jal Board is not an ideal scenario since quality maintenance of 

groundwater is much more difficult than for surface water sources[1]. The 

likely impact its going to have on the people is that of lower per capita water 

available . People need to focus on water conservation and reuse.   

• Wastages due to leakages:   There is a general lack of maintenance and 

monitoring of pipelines carrying water. This is also the case for sewer pipes. 

Leakages from sewer pipes lead to contamination of groundwater as well as 

surface water sources. Also form what I have gathered from my field visits, 

checks for corrosion in pipes is negligibly done. The effect it has is two-fold. 

Firstly, there is a loss of water available. Secondly, leakages from sewer 

pipes  contaminates potential sources. 

• Lack of facilities for reuse of wastewater:  Despite of there being a new 

policy now for reusing of water in forms of grey water and horticulture 

water in domestic units and general effluent reuse guidelines in industries, 

they  are  seldom  implemented  effectively.  In industries  and  treatment 

plants, there is a general apathy towards going for tertiary treatment of 

waste water despite of its obvious benefits. Tertiary Treatment ensures that 

the treated water can be used for potable as well as other sources. Although 

typically expensive, if followed, it would mean that the sewage generated 

can be reused for almost any purpose. 

• Ineffective   rainwater   harvesting:      Delhi   Govt.   has   taken   steps   to 

encourage rainwater harvesting by providing with subsidies. Also, most of it 

is being encouraged at an individual household basis as of yet. But there 

have been some problems. Individual households have claimed to have the 

requisite infrastructure in place but have used the underground recharge pit 

to illegally draw groundwater. Since the number of households are huge and 

the necessary resources of manpower and other things are not in place as of 

yet, it is almost impossible to keep these malpractices in check. 

• Lack  of  implementation  of  water  use  regulation:  Water  is  not  at  all 

judiciously used in most industries, commercial hubs & well-off households. 

There is also a lack of incentive for them to do the same. Most Commercial 

Centres and affluent households still have the inefficient knob-based 

plumbing systems in place. Apollo Hospital still has the timer based 

plumbing system which leads to a lot of wastage. Metering is also not 

implemented. The meager prices levied on industries mean they do not 

value water as a resource and overuse it without concern. As per an 

amendment by DPCC put up on public notice w.e.f 06.05.2003, the rates 

levied are 
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Table 1: Current water tariffs levied by DPCC 

 

 

Purpose of water consumption 

Rates ( paisa per KL) 

Complies with EPA Stds Does not comply with EPA Stds 

and Section 25 of Water Act and Section 25 of Water Act 

Industrial 5 10 

Domestic 2 3 

Processing - biodegradable pollutants 10 20 

Processing- non biodegradable pollutants 15 30 

 

1.3 Goals and Objectives 

This projects aims to study the water crisis in Delhi and propose feasible solutions to 

reduce the shortage of water and raise the underground water table. The major objectives 

that were initially decided upon by the mentors were 
 

1.   Research and understand the extent of present day water crisis in Delhi and figure 

out the prime reasons of the same. 

2.   Study the water management and water consumption reduction techniques 

extensively available in literature to come up with concrete suggestion to reduce 

the water consumption and wastage e.g. horticulture water and use of grey water 

for flush water from spent kitchen/wash water. 

3.   Conduct a cost benefit analysis for the techniques by which kitchen/wash water 

can be purified e.g. by passage through plant roots and oxygenation in an 

ornamental oxidation pond. 

4.   Study  the  existing  policy  and  rules   about   requirement  of  rainwater 

harvesting and using it to replenish ground water and how best it can be done 

economically. If the Rain Water Harvesting structures are allowed to be built 

within a residential plot for replenishment, these can be easily converted into 

illegal tube-wells. It could instead be considered allowing water  holding  and  

discharge  structures  common  for  3  to   5   houses 

/buildings and giving fiscal incentive. 
 
The first, second and fourth points have already been covered. The third point still needs 

to be carried out. The new objectives to have emerged out after discussions with mentor, 

co-mentor and other experts are 
 

1. Suggest  ways to  reduce water consumption and  facilitate  efficient wastewater 

reuse by the numerous stainless steel pickling industries in Delhi. Also look into 

the cases of other water intensive industries like bottling  plants  and  

electroplating  industries,  time  permitting.  Also formulate policies to increase 

their accountability. 

2.   Look into the functioning of Sewage Treatment Plants (STPs) and Effluent 

Treatment Plants (ETPs) in Delhi and suggest changes. These would mostly pertain 

to incentivising tertiary treatment processes to facilitate greater wastewater reuse 

; improve accountability by installing functional flow meters to facilitate online 
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monitoring and framing policies to improve the maintenance and monitoring of 

related infrastructure ; look into possible avenues . 

3.  Reconsider the closing of sewage nallahs which has been taken up by concerned 

authorities or else provide incentives for conducting regular clean-ups if they are 

to be kept closed. 
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2.Methodology 
 
 
 
 

2.1 Literature Search 

The nature of the project is such that considerable information and background 

study could be done by referring to reports and articles on relevant issues and 

topics. The broad areas where literature review provided with useful 

information were 
 

 Status on the current functioning of Water Treatment Plants in Delhi 

 Status on the current functioning of Sewage Treatment Plants in Delhi 

  Various water regulation and rainwater harvesting techniques as well 

as ideologies used all over the world 

 Various wastewater reuse technologies used in both the spheres of 

domestic as well as non-domestic purposes. They typically included 

grey-water reuse, horticulture water reuse and efficient treatment 

processes in industries and treatment plants. 

 Measures taken across the globe to regulate groundwater use. 
 

These topics would be looked into detail. 
 

2.1.1Water Treatment Plants 

As of April, 2011 the total water treatment capacity of water treatment plants in 

Delhi was 745 MGD. The breakdown of these plants are thus [4] 
 
Table 2: Water Treatment Plants in Delhi as of April, 2011  Source http://www.delhi.gov.in/wps/wcm/connect 

 
 
 
 

 
So, from the total supply of 850 MGD by DJB, 745 MGD is treated. 100 MGD which 

is actually groundwater is not treated as it is sufficed there is no need to treat 

groundwater. 
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The layout of these Treatment Plants are thus 
 

 

 
Figure 4: Locations of Water Treatment Plants in Delhi  Source : http://www.delhi.gov.in/wps/wcm/connect 

 

 
 
 
 
Also, looking into the data on per capita water availability in various parts of Delhi, 

we have 

 

 
Figure 5: Per Capita availability in parts of Delhi , Source ; Sunita Narain et al. “Sewerage Canal : How to Clean the 
Yamuna” 
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Juxtaposing both these data, we can draw a definite correlation between 

availability of water treatment plants and per capita water available. Places far off 

from treatment plants like Narela , Mehrauli and Najafgarh have relatively low per 

capita water available. This may be mainly due to leakages and poor condition of 

pipes or inadequate pumping capacity of pumping stations. 
 

Lastly, as per DPCC report on the functioning of Water Treatment Plants, we have 
 

 
Figure 6: Performances of Water Treatment Plants for April 2011, Source : 
http://www.delhi.gov.in/wps/wcm/connect/ 

 

We can see that performance of all Water Treatment Plants is satisfactory except 

for the case of Iron levels. Iron levels in all of the treatment plants exceeded 
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permissible limits. The Nangloi Treatment Plant was ineffective at regulating pH 

levels as well. 
 

 
 

2.1.2 Sewage Treatment Plants 

Sewage treatment generally involves three stages, called primary, secondary and 

tertiary treatment. 
 

Primary  treatment  involves  temporarily  holding  the  sewage  in  a  basin  where 

heavy solids can settle to the bottom while oil, grease and lighter solids float to the 

surface. The settled and floating materials are removed and the remaining liquid 

may be discharged or subjected to secondary treatment. 
 

Secondary treatment removes dissolved and suspended biological matter and is 

typically done with the help of water-borne micro-organisms in a managed habitat. 

It may require a separation process to remove the micro-organisms from the 

treated water prior to discharge or tertiary treatment. 
 

Tertiary treatment is anything more than primary and secondary treatment and is 

done  in  order  to  allow  rejection  into  a  highly  sensitive  or  fragile  ecosystem. 

Treated water is disinfected chemically or physically (for example, by lagoons and 

microfiltration) prior to discharge into a stream, river, bay, lagoon or wetland, or it 

is used for the irrigation of a golf course, green way or park. If it is sufficiently 

clean, it can also be used for groundwater recharge or agricultural purposes. 
 

In almost all of the Sewage Treatment Plants in Delhi, tertiary treatment processes 

are not followed as of yet. 
 

Quantitative assessment of wastewater is necessary to understand quality of 

wastewater  with  respect  to  physical,  chemical  and  biological  parameters.  This 

helps in deciding treatment strategies for wastewater. Hence, wastewater 

characteristics can be envisaged after studying process details and raw material 

requirement during the process [6] 
 

 

The present sewage treatment capacity in Delhi is about 2330 Million Litres Daily 

(515 MGD). Delhi currently has a gravity collection sewerage system involving a 

large network of branch sewers, intercepting sewers, peripheral and trunk sewers 

of about 6000 km length. For the purposes of sewerage and drainage, Delhi can be 

divided into six zones: 
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1) Rithala, 2) Coronation Pillar 3) Keshopur; 4) Okhla; 5) Trans Yamuna; and 6) 

Outer Delhi.[6] 

The  treated  wastewater  is  discharged through  various  drains  and  nallahs  and 

finally gets discharge into the Yamuna River. Some important drains are eastern 

and western Yamuna canals and Agra canal, Bawana, Rajpur and Lampur 

distributaries. Auchandi, Budhanpur, Sultanpur Mundka, Mongolpur, Nahari, 

Dhansa and Surkhpur are some of important minor’s drains. [6] 
 

 

A summary of the Sewage Treatment Plants in Delhi are as in the table 
 
 
 
Table 3: Treatment Plant capacities in Delhi. Source : DJB (2012) 
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Figure 7: Sewage Treatment Plants-existing and proposed .Source :  Priyanka 

Most of the Plants are receiving sewage way less than their designed capacity. 

Thus,  a  lot  of  sewage  ends  up  getting  untreated.  The  new  treatment  plants 

proposed are 
 
 
Table 4: New proposed treatment plants. Source : DJB (2012) 

 
 
 
 

 

No Treatment Plants have been proposed at any new location. A layout of the 

sewage treatment plants is shown 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Existing 

 
Proposed 

 
 
 
 
 
 
There is lack of any major sewage treatment facility in the Najafgarh part of Delhi. 

There is only a 5 MGD capacity plant for the whole area. This may be due to the 
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predominance of slums in the Najafgarh area .Other than that, Sewage treatment 

plants are pretty well spread out. 
 

The treatment processes followed in treatment plants is looked into next 
 

 
 
Table 5: Characteristics of Treatment Plant Processes. Source : DJB (2012) [6] 

Type of STP* Name of Plant Characteristic 

Activated Sludge 
 

Process(ASP) 

Kondli Most versatile. Capable of producing 
 

effluent with any desired BOD. Reduces 

organic content of Sewage. 

Narela 

Okhla 

Yamuna Vihar 

Keshopur 

Nilothi 

Paapankalan 

Rohini 

Extended Aeration Mehrauli High quality effluent. Easy and low cost to 
 

install and operate. Time consuming Ghitorni 

Najafgarh 

Densadeg 
 

Technology 

Sen Nursing 
 

Home 

Ease of installation, low electricity 
 

consumption, phosporus removal can be 

done. Delhi Gate 

Fluidize Aeration 
 

Bed (FAB) 

Molarband Less space and time requirements. Very 
 

efficient Bakkerwala 

ASP & Extended 
 

Aeration 

Vasant Kunj  

ASP & 
 

TricklingFilter 

Coronation 
 

Pillar 

Among the oldest & most well characterized 

High rate Aerobic 
 

ASP & Biofilter 

Rithala Efficient reduction of BOD. Denitrification 

Oxidation Pond Oxidation Pond Small Volume. Low cost of O & M 

Membrane 
 

Bioreactor ( MBR) 

Akshardham Less space and time requirements. Very 
 

efficient 

 - * STP – Sewage Treatment Plant 
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A look into the annual performance of all Sewage Treatment Plants from April 

2011 to April 2012 suggests that they are not up to the mark during the months of 

August and September, the monsoon seasons. The main problem areas are levels of 

phosphate in water, Total Suspended Solids and to a lesser extent , BOD. [6] 
 
 
Table 6: Abnormal characteristics from outlet sample of all STPs, Source : DPCC 

 
 

 

 
 

 

The quality of discharged wastewater is looked into and it can be observed that 

most of them don’t meet the desired limits of Total Suspended Solids and 
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BOD(Biological Oxygen Demand). This implies that the organic content and the 

solid part of the wastewater is not properly being treated. 
 
 
Table 7: Quality of wastewater discharged into drains, Source : DJB 
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The feeding sewage station pumps for the Plants are as follows. Data on their 
distances from the treatment plant and the horsepower rating of the pumps used is 
not available as of yet , but  they are typically within 10 kms from the plants and the 
horsepower ratings of the pumps range from 80 hp to 200 hp [21]. 

 

 
 
Table 8: Sewage Pumping Stations for all STPs in Delhi , Source : DJB 

S.No. SEWAGE 

TREATMENT 

PLANTS (STPs) 

FEEDING SEWAGE PUMPING 

STATIONS 

1. Okhla S.P.S.  Kilokari,  Ring  Road,  Andrewsganj, 

Pragati   Vihar,   Sarita   Vihar,   Tuglakabad, 

Batla House, DDA (Badar PUr), Jasola, 

Sukhdeo Vihar, Sriniwaspuri, Pul 

Prahaldadpur. 

2. Vasant Kunj S.P.S. Vasant Kunj Sec-c 9, Vasant Kunj Sec- 

B, Pocket 5 &6 (Kishan Garh etc. By gravity) 

3. Mehrauli By gravity (Mehrauli area) 

4. Keshopur Trunksewer – West Patel Nagar, Jail Road 

Sewer, Punjabi Bagh, Rajouri Garden, 

Uttam Nagar (By gravity) 

5. Nilothi S.P.S. Saied Nangloi 

6. Papankala S.P.S. Dwarka Sec-7 

7. Kondli S.P.S.   Preet  Vihar,Jagreeti, Kalyanpura, 

Kondli, Gharoli, Dallupura 

8. Yamuna Vihar I- S.P.S. Zafrabad, Yamuna Vihar 
 

II – S.P.S. Brahmpuri, Ghonda I & II, Loni 

Road 

9. Rithala S.P.S. Bharat Nagar, Shalimar Bagh, 

Pitampura,  Rithala,  Haiderpuri,  Avantika, 

Rohini Sector-17, Rohini Sector 19 

10. Coronation 

Pillar 

S.P.S. University, Model Town, 

Jahangirpuri,  Adarsh  Nagar,  Narela,  SGT 

Nagar, RU Nagar, Bharola 

11. Rohini S.P.S. Rohini Sec. -23 
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12. Najafgarh S.P. S. Najafgarh 

13. Narela S.P.S. Narela 

14. Timar Pur 

Oxidation 

Ponds 

S.P.S. Nehru Vihar 

 

 

2.1.3 Water Regulation and Rainwater Harvesting 

The most common mechanisms of water regulation are water tariffs and metering 

of water. The tariff rates brought out by DJB as applicable from 1st  January,2012 

are as follows 
 
 
Table 9: Water Tariff rates issued by DJB [8] 

  *   Rs.   Per 
month 

  

Category Monthly 
Consumption(K 
L) 

Service 
Charge( 
in Rs.) 

Volumetric 
Charges   (Rs. 
Per KL) 

Sewerage 
Maintenance 
Charge(Rs. Per 
KL) 

Domestic ( 
Category-1) 

0 to 10 60.5 2.42 1.45 

10 to 20 121 3.63 2.18 

20 to 30 181.5 18.15 10.89 

above 30 242 30.25 18.15 

Mixed ( 
Category- 
1A) 

0 to 10 60.5 4.84 2.90 

10 to 20 121 7.26 4.36 

20 to 30 181.5 36.3 21.78 

above 30 242 60.5 36.3 

Commercial 
/ 
Industrial 

0 to 10 484 12.1 7.26 

10 to 25 726 24.2 14.52 

25 to 50 847 60.5 36.3 

50 to 100 968 96.8 58.08 

above 100 1089 121 72.6 

Govt. 
Institutions 
& Offices 

0 to 10 484 12.1 7.26 

10 to 25 726 24.2 14.52 

25 to 50 847 60.5 36.3 

50 to 100 968 96.8 58.08 

above 100 1089 121 72.6 
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There is also provision for a 15 % rebate on government institutions in the event 

of them showing a certificate of adopting measures of harvesting or wastewater 

reuse. Also, these rates would be subject to an annual 10 % increase. [8] The 

categories used by Delhi Jal Board are based on their occupational use.  

 

Residential (A) plots are those where water supplied is used purely for residential 

purpose. 
 

Partially Residential/Mixed (B) Category are those where water is supplied to 

residential buildings where commercial activity having non-intensive use of water 

exists, such as private clinic, consulting chambers, shops, Atta Chakki, property 

dealer’s office etc. For Group Housing Societies and Apartments with one bulk 

connection for water, the dwelling units which are having mixed use activity, shall 

be   charged   at   tariff   applicable   for   mixed   use   rates   after   taking   average 

consumption for each unit. 
 

Industrial/Commercial (C) category are those where intensive use of water takes 

place  such  as  institutes,  hospitals,  schools,  offices,  Railway  Stations/  yards, 

Airports, Bus- stand, Petrol Pumps, Hotels, restaurants, clubs and the likes 
 

Water supplied to properties having provision of either rain water harvesting or waste 

water recycling or both (D) 
 

i) Properties with area of 2000 square meter or more and having installed functional 

rain water harvesting system or waste water recycling system, are granted rebate of 

10% in the total bill amount and 15% if both systems have been set up and are 

functional. 
 

ii) If the Rain Water Harvesting system is adopted by a society then the individual 

member of that society is entitled to rebate in water bill. 
 

iii) The area Zonal Engineer or such other suitable agency as authorized by the board 

provides a functional certificate in respect of the above systems. A certificate gets 

issued every six months. [9] 
 

The major kinds of charges levied on users as of yet are 
 

 ‘Water Advance’ - Amount levied at the time of sanction/regularization of 

water connection to a domestic individual consumer. It is adjustable at the 

time of surrender of the connection or in the event of default by the 

consumer, due to non-payment of Board charges. 

 ‘Trade Advance’ – Amount levied at the time of sanction/regularization of 

water connection in a commercial/ industrial category @ of three months 

estimated consumption. It  is  adjustable  at  the  time  of  surrender of  the 

connection or in the event of default by the consumer, due to non-payment of 

Board charges. 
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 ‘Occupier Security’ - Amount levied from a person, who is a tenant or doesn’t 

have any legal ownership right 1. 

 ‘Volumetric charge’ - Monthly charge levied for the volumetric quantity of 

water consumed in kilo-litres as recorded by the meter or as fixed by the 

Competent Authority in case of non-functional meters 1. 

 ‘Sewer charge’- Monthly charge levied for collection and treatment of the 

sewage. Currently, it is 60% of the charges of volumetric consumption of 

the water 1. 

 ‘Service charge’ - Monthly charge levied for maintaining the services in the 

locality as per the slab rates. They are fixed. 

  ‘Additional sewer charge’ - Levied from consumer who are using ground 

water and/or water from any other source in addition to the water supplied 

by the Board, thus generating more sewage . 

 ‘Sewerage maintenance charge’ - Levied from the owner/occupier of such 

properties whose Board water connection is either lying cut off or no 

connection exist but who are using ground water or water from other 

sources and discharging sewage into the Board sewerage system [9]. 
 

 
 
 

As far as Metering is concerned, proper implementation is yet to take place. DJB 

does have guidelines for metering in place though. In general, it can be said that 

the metering system has not yet been incentivised. On the contrary, users need to 

either install one themselves or deposit a security amount depending on the cost of 

the meter as provided by the Board. In case of privately installed meters, consumer 

needs to intimate the Competent Authority in writing about the brand and meter 

number along with date of installation. Consumer will also have to enclose a copy 

of the meter test certificate. In case of Meters provided by the Board, Security 

deposit accepted for the meter installed by Board is to be refunded at the time of 

surrender of water connection, provided that meter is in working condition and 

returned back to the Competent Authority. No refund would be payable if such 

disconnection happens after seven years from the installation of Meter. It is also 

subject  to  adjustment  of  outstanding  arrears,  if  any.  Application  for  refund of 

Meter  security  is  to  be  accompanied  with  original  receipt  vide  which  meter 

security was deposited [9]. 
 

The consumer also needs to provide a rent on the Meters installed by the Board. 

Consumer is also responsible for safety of the water meter. In case of theft or 

damages by fire or accident or otherwise, another meter will be installed by the 

Board at consumer cost at the applicable rates. Consumer also needs to lodge an 

FIR with the local Police Authority and furnish a copy of FIR to the Competent1 

 

 
1 

– Delhi Jal Board “Delhi Water & Sewer (Tariff and Metering) Regulations, 2012
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 Authority 1. The consumer even needs to pay the cost of testing. If the water meter    

supplied by the Board is found to be defective, the testing fee shall be adjusted in 

the forthcoming bill. [9]. 
 

The repair and maintenance of Meters supplied by Board is the responsibility of 

the Board itself other than when its damaged or tampered or broken. 
 

Another aspect of water regulation which hasn’t been looked into yet but can 

definitely be considered is that of installing efficient plumbing systems which use 

up less water. Wherever possible, we should make do of inefficient systems like the 

timer system and the knob system of plumbing and instead resort to sensor based 

system in cases where money is available, as is the case with most hotels, hospitals, 

government and corporate offices etc. Other cost effective measures are also there. 

Just to cite an example, the plumbing systems in the mess of Satpura Hostel at IIT- 

Delhi have resorted to a very economical system of foot pedal. The water flow is 

regulated by pressure on the foot pedal instead of the conventional knob system. 

Hence, this and other regulation measures, both in the domestic and industrial 

spheres are to be looked into. 
 

 
 
 

Rainwater Harvesting (RWH) is one field where a lot of data on usage and benefits 

and  techniques  is  available,  but  they  mostly  pertain  to  conditions  abroad, 

especially Singapore in Germany and it remains to be seen whether the policies 

and techniques used there would yield results in Delhi’s context. In India, Chennai 

has been successful in implementing rainwater harvesting but Delhi hasn’t been so. 

The Delhi Govt. and Delhi Jal Board have tried to encourage rainwater harvesting 

by formulating policies of subsidy and incentive. In Delhi, Rainwater harvesting 

has been made mandatory since June 2001 in all new buildings with a roof area of 

more than 100 sq.m. and all plots with an area of more than 1000 sq.m. that are 

being developed. The Delhi Jal Board website also has an overview of the technical 

know-how of rainwater harvesting in general. 
 

The general Laws and Policies in place in Delhi at the moment by various 

organisations are thus 
 

 The Central Ground Water Authority (CGWA) has directed Group Housing 

Societies/Institutions/Schools/Hotels/Industrial establishments/Farm 

Houses in South and South West Districts and group housing societies 

located outside notified areas of NCT of Delhi where ground water levels 

are more than 8 meters below the ground surface to adopt Roof Top Rain 

Water Harvesting systems in their premises. 

 Ministry of Urban Development and Poverty Alleviation, Govt. of India has 

made modifications to the building bye laws that requires Water Harvesting 

through storing of water runoff including rain water in all new buildings on 

plots of 100 sq. meters and above will be mandatory 
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 Building  plans  are  not  sanctioned  unless  such  provision  is  provided. 

DDA/MCD representatives undertake a site inspection before issue of 

Completion Certificate to the building and ensure that the RWH is made as 

per plan. 

 Buildings with plots of 200 sq. meters or above that extract ground water 

through   tube   wells,   bore   wells,   etc   need   to   implement   Rain   water 

harvesting. 

 Financial assistance is given to a maximum of 50% of total cost of the Rain 

Water Harvesting structure or Rs. 1,00,000 whichever is less. 
 
 
 
 

Some concerns people have over rainwater harvesting are chiefly of unreliability of 

rain and rainwater, issues with chemical and microbiological contamination and 

the constant need for maintenance and the uneconomical aspects and bad cost 

benefit ratios. [10] 
 

Constant monitoring by the govt. of each and every household claiming to have a 

rainwater harvesting system installed is also a very arduous task and is practically 

almost impossible. This leads to a lot of misuse of rainwater harvesting pits for 

illegally drawing groundwater. 
 

In Chennai, the Tamil Nadu govt. formulated the following policies to facilitate 

rainwater harvesting 
 

 Implementation   of   RWH   in   all   Govt.   offices,   schools,   hospitals   and 

residential buildings was made compulsory. 

 RWH    structures   made    mandatory    for    all    buildings    proposed   for 

construction. 

 RWH   became   a   prerequisite   for   obtaining   new   water   and   sewage 

connection. 

 RWH made an  in-built component for all rural and urban water  supply 

schemes. 

 The dead line to construct RWH structures was set as October 2003. It also 

warned the citizens that the water supply connection would be 

disconnected, if RWH were not erected [11] 
 

It can be clearly seen that the policies implemented in Chennai were more penalty 

based rather than incentive based which is the case in Delhi. Chennai has been 

quite successful in implementing Rainwater Harvesting. 
 

 In Germany, many city authorities charge householders an annual rainwater   

drainage fee, which is waived off if rainwater runoff is retained or returned to 

ground, allowing significant savings. In many German towns and cities, grants and 

subsidies are available to encourage householders to construct rainwater tanks and 

seepage wells [12]. In another project at Belss-Luedecke-Strasse building estate in 

Berlin 
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, rainwater from all roof areas (with an approximate area of 7,000 m2) is 

discharged into a separate public rainwater sewer and transferred into a cistern 

with a capacity of 

160  m3,  together  with  the  runoff  from  streets,  parking  spaces  and  pathways 

(representing an area of 4,200 m2). The system design ensures that the majority of 

the pollutants in the initial flow are flushed out of the rainwater sewer into the 

sanitary sewer for proper treatment in a sewage plant. This reduces the potential 

for pollutant discharges from sewerage systems into surface waters that might 

result   from   stormwater   overflows2.   Fees   are   collected   for   the   amount   of 

impervious surface cover on a property that generates runoff directed to the local 

storm sewer.  The more the rainwater is caught and conserved, the less rainwater 

runs off and is added to the storm drains. Less runoff allows for smaller storm 

sewers, which, in turn, saves construction and maintenance costs at the site. Thus 

there is a large incentive to convert impervious pavement/roof into a porous 

surface. [13] 
 

The city of Bonn in Germany has divided the sewage charges into fees for 

wastewater and fees for rainwater. Rainwater is calculated according to the area of 

sealed surface per household. If a household has taken measures for decentralized 

rainwater retention or seepage by building grass-covered roof, seepage facilities or 

rainwater harvesting system, the rainwater fee is reduced [13]. 
 

Most European countries have national water byelaws which put strict controls on 

Rainwater Harvesting (RWH) systems to prevent contamination of mains supplies 

by rainwater or drinking of rainwater (of unknown quality) by individuals. The 

mains and Rainwater (RW) plumbing systems are kept separate and RW taps are 

clearly marked. In India, however, there is no national law as such. Instead, there is 

a national water policy. [13] 
 

Most other countries elsewhere as well follow more or less the same kinds of 

rainwater policies and techniques. 

 

Community based Groundwater Management has been successfully carried out in 

some aquifers of Spain. This concept can very well be extended for rainwater 

harvesting and one can expect community based rainwater harvesting to yield 

better results than individual household based rainwater harvesting. 

 Spain has had a long standing tradition of collective water management that has    

spanned for almost 1,000 years. The 1879 Water Act and the 1985 Water Act have 

facilitated the formation of Water User Associations (WUAs) in agricultural, 

industrial and public water supply domains.  The 1985 Water Act classifies :  

“Ordinary” WUAs, which share a common infrastructure in their water use (e.g. 

canals or common well); “General” WUAs group a series of ordinary WUAs for the 

purpose of defending the rights of its members and the promotion of its interests   

 
2 

Kalyan Ray, “Rainwater harvesting and Utilization “ Blue Drop Series:-Book 1: Policy Makers, UN  
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and finally, “Juntas Centrales,” which include both WUAs and individual users [24]. 

Ownership of canals, reservoirs, and wells normally remains in the hands of the state, 

whereas the operation and management of irrigation falls under Irrigation 

Communities.  

Three aquifers have been studied in the paper referred to and all three have different 

types of WUAs. The first one has a WUA structure which only involves the farmers as 

members and is made up by a single Irrigation Community. The second one has a 

federal structure and includes representatives from 20 individual Irrigation 

Communities from villages within the aquifer. The third and final aquifer has a more 

sophisticated structure. It includes not only individual farmers but also Irrigation 

Communities and Sociedades Agrarias de Transformación (or SATs). These gather 

individual farmers who share a common irrigation infrastructure [24]. 

The reference lists out some favourable characteristics towards collective 

management of any water resource. Some of the relevant ones keeping management 

of  harvested rainwater are 

 Collective choice agreements: Most individuals affected by operational 

rules are included in the group that can modify these rules. 

 Monitoring: Monitors, who actively audit physical conditions and 

irrigator behavior, are accountable to the users and/or are the users 

themselves. In Spain’s scenario, the three main modes of monitoring 

done are by way of installing water meters, using satellite imagery to 

monitor water use. The satellite imaging is a controversial measure as of 

yet as images are used internally by some Water Authorities to estimate 

water use yet are not recognized as a legitimate monitoring device by 

farmers and farmer leaders. 

 Graduated sanctions: Users who violate operational rules are likely to 

receive graduated sanctions from other users, from officials accountable 

to these users or both. 

 Conflict resolution mechanisms: Users and their officials have rapid 

access to low-cost local arenas to resolve conflict between users or 

between users and officials. 

 Nested Enterprises: Appropriation, provision, monitoring enforcement, 

conflict resolution, and governance activities are organized in multiple 

layers of nested enterprises. 

 

2.1.4 Wastewater Reuse 

In the present context of Delhi, reusing as much water as we can has become of 

quintessential importance. Additional sources of water are hard to come by. 

Population is only going to go up. In this scenario, wastewater should be and needs 

to  be  used  for  non-drinking  purposes,  thus  making  more  water  available  for 

potable and other purposes where the quality of water is very important. For 
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example, in many parts of Delhi, potable groundwater pumped from bore wells 

and  tube-wells   is  being  used  for  gardening  purposes.  Some  purposes  like 

gardening, toilet flushing, car washing etc. don’t require potable quality water and 

wastewater with some primary level of treatment can be effectively used for these 

purposes. This is the basis for the use of horticulture water and grey water, which 

have been the main focus areas. 
 

Wastewater from bathtubs, showers, bathroom sinks, and washing machines for 

reuse is termed as “grey water” while that from toilets is termed as “black water”. 

Grey water turns into black water within 24 hours if it is stored and not properly 

treated. Oregon in United States extensively uses grey water and has a proper law 

framework laid out for it. Oregon law does not currently allow wastewater from 

kitchen sinks and dishwashers, which may contain high amounts of salts, fats, oils, 

grease, food particles, and corrosive detergents, to be used in water conservation 

systems. Oregon Building Codes Division has approved the reuse of wastewater or 

“grey water” for flushing toilets as an alternate method to the state plumbing code. 
 

Wastewater from the shower, bathtub, washing machine, and bathroom sink is 

collected and drained into a holding or storage tank, where it is filtered and 

disinfected. The treated water is then pumped to supply the toilets with water for 

flushing.  The  method  generally  used  to  disinfect  the  filtered  grey  water  is 

ultraviolet light. Wastewater from the toilet and kitchen sink are connected to the 

building drain, which connects to the municipal sewer or individual septic system 

[14]. 
 

Water conservation or grey water reuse systems have been approved for sale in 

the United States. International Association of Plumbing and Mechanical Officials 

(IAPMO) and Canadian Standards Association (CSA) International have set product 

standards for water conservation systems3. 
 

In Oregon, households need to get a plumbing permit from the govt. to install a 

grey water system. After that, they themselves are responsible for the running and 

maintenance of the system as well that of not storing grey water for more than 24 

hours. The grey water manufacturer instructions are usually extensive and there is 

generally not much trouble faced by households there. [14] 
 

In the Indian scenario, Aguapuro Equipments. Pvt. Ltd. Are one major 

manufacturers of grey water treatment system based in Mumbai. But generally, 

there aren’t many and there aren’t any guidelines in place as of yet. There is also 

no incentive as of yet for households to take up grey water use. 
 
 
 
 

3 
BUILDING CODES DIVISION: OREGON SMART GUIDE “WATER CONSERVATION SYSTEMS”, Department 

of Consumer and Business Services. 
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Horticulture water is not a very new concept and in fact has been used quite 

effectively in some sectors of Delhi. Horticultural crops have high water 

requirements. The quality of water is important as well since water-borne 

pathogens  on  crops  eaten  uncooked  can  cause  diseases  such  as  typhoid  and 

cholera. When properly treated for agricultural re-use, wastewater from domestic 

sources is safe and can supply most of the nutrients needed to grow fruit trees, 

vegetables and ornamental plants. It is also economically viable since its readily 

available and the produce has relatively high value. Organisations like WHO and 

FAO also have laid out extensive guidelines for the use of wastewater for 

horticultural purposes. [15] 
 

 
 
 

In Delhi, treated wastewater from sewage treatment plants is already being used 

as horticulture water at some places , for example in IIT Delhi. 
 

 
Figure 8: Treated Sewage used as Horticulture Water at IIT-D , Source : Self 

 
 

 
 
 

Another avenue related to water reuse in the domestic sphere that could be looked 

into is that of Air Conditioners. They are being stored in some of the ACs in IIT- 

Delhi, but not done in an organized manner. Substantial data on this has not been 

obtained in the literature thus far. But there have been webpages where it has 

been opined that AC water can easily be used for gardening purposes. 
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Figure 9: AC water stored at IIT-D, Source : Self 

 
 

 

There have been recent efforts taken up by DPCC to facilitate wastewater reuse in 

commercial places in the form of this table shown : 
 

As per the decisions taken by   DPCC in its Board meeting held on   06.10.2012 , 

Restaurants , Eating Houses ,Sweet Shops, Dhabas and Hotels [RESDH Sector]& 

Banquet Halls /Party Lawns are required to comply with the  Effluent  Standards , 

provide Effluent Treatment  System and  also  comply  with  other  requirements as 

mentioned in the Table given below: 
 
 
Table 10: Guidelines laid out by DPCC on effluent standards and wastewater reuse by commercial units 

S. 

No 
Category / Type of 

Unit 
Connected to 

/Discharging 

Effluent into 

Public/Municip 

al/ DJB Sewer 

Having 

Kitchen 

and / or 

Laundry 

Effluent Treatment System /  Effluent Standards 

1. Hotels(3 Star and above) Yes Yes Effluent Treatment Plant(ETP)/Sewage Treatment Plant(STP) including p 
roper Oil and Grease Trap for the effluent arising from kitchen and /or laundr 
y and shall comply with the following Standards : 
(i) pH  -- 5.5 - 9.0    (ii) TSS  < 50 mg/l ( iii) BOD   <  30 mg/l 
(iv) O&G < 10  mg/l (v) Phosphate as P < 1 mg/l 

 
The Five Star Hotels shall comply with the above mentioned standards 
and shall also (i) Provide Effluent Treatment Plant / Sewage Treatment 
Plant to treat the entire waste water generated from the hotel using Biological 
treatment process.(ii)Treat the waste water upto tertiary level for reuse of 
the   treated  effluent   at   least   for   Cooling   Tower   /   AC   Plant   and   in 
horticulture and  in  flushing of  Toilets where  ever possible / applicable  as 
prescribed   in   the   Environmental   Clearance / Consent Conditions   issued 
earlier. The treated effluent shall be reused upto the maximum extent possible 
to achieve the objective  of zero discharge.The hotels shall submit water mass 
balance chart regarding consumption of   water  ,waste water generation and 
use of treated effluent (iii)Provide Rain Water Harvesting System(iv)Install 
Solar Water Heating System (v)Provide Organic Waste Convertor for 
composting of organic waste or Waste to Bio –fuel Plant (vi) Convert/Switch 
over from Oil fired Boiler to Natural Gas based Boiler wherever Gas Supply is 
available.(vii)Develop Green Belt to create Buffer Zone from main roads. 

 
The five star hotels are also advised to take appropriate Environmental 
friendly 
measures, Waste reduction measures , Water conservation measures, Energy 
conservation  measures  &  follow  Environmentally  responsible  purchasing 
practices as envisaged in the Guidelines for Green Hotels and as decided by 
DPCC in its Board meeting on 22.12.2010 . 
The hotels which have been given Environmental Clearance shall also comply 

2. Hotels(3 Star and above) No Yes 
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   with the conditions of Environmental Clearance. 
 
The  unit  shall  also  submit    Adequacy  Report  for  the  Effluent  Treatment 
Plant / Sewage Treatment Plant   from any of the Empanelled Consultants of 
DPCC and Effluent Analysis Report from any of the Empanelled Laboratories 
of DPCC. 

3. Hotels with less than 20 

bedrooms. 
Yes Yes Proper Oil and Grease Trap  cum Settling Tank  for holding the effluent  arising 

from kitchen and / or laundry for at least 4 hours duration  and  shall  comply  with 

following  General Standards for  discharge of effluent into Public Sewers : 

(i) pH --  5.5 - 9.0 ,   (ii) TSS <  600    mg/l 

(iii) BOD    <   350  mg/l (iv) O&G    < 20   mg/l 

The unit shall submit Photographs of the Oil and Grease Trap cum Settling Tank 

and Effluent Analysis Report from any of the Empanelled Laboratories of DPCC. 
4. Hotels with less than 20 

bedrooms. 
Yes No Exempted from providing Treatment System for wastewater. 

5. Hotels  with less than 20 

bedrooms. 
No Yes Adequate Effluent TreatmentFacility including Oil and GreaseTrap and shall 

comply with following standards for discharge of effluent as prescribed by MOEF 

vide Notification  Dated 04.11.2009 : 

(i) pH --  5.5 - 9.0 (ii) TSS <  100   mg/l 

(iii) BOD    <   100  mg/l   (iv) O&G    < 10   mg/l 

The unit shall submit Photographs of the EffluentTreatment Facility and Effluent 

Analysis Report from any of the Empanelled Laboratories of DPCC. 
6. Hotels with less than 20 

bedrooms. 
No No Septic Tank for the waste water generated from Toilets /Bathrooms etc.  The unit 

shall submit Photographs of the Septic Tank. 
7. Hotels  with at least 20 

bedrooms. 
Yes Yes Effluent Treatment Plant (ETP)  including  proper  Oil  and  Grease Trap for the 

effluent arising from kitchen and /or laundry and shall comply with the following 

General Standards for discharge of effluent into  Public Sewers: 
(i) pH --  5.5 - 9.0 (ii) TSS <  600   mg/l 
(iii) BOD    <   350  mg/l    (iv) O&G    <     20   mg/l 

The unit shall also submit Adequacy Report for the Effluent Treatment Plant from 

any of the Empanelled Consultants of DPCC and Effluent Analysis Report from 

any of the Empanelled Laboratories of DPCC. 
8. Hotels  with at least 20 

bedrooms. 
Yes No Exempted from providing Treatment System for wastewater. 

S. 

No 
Category / Type of 

Unit 
Connected to 

/Discharging 

Effluent into 

Public/Municip 

al/ DJB Sewer 

Having 

Kitchen 

and / or 

Laundry 

Effluent Treatment System /  Effluent Standards 

9. Hotels  with at least 20 

bedrooms. 
No Yes Effluent Treatment Plant(ETP) / Sewage Treatment Plant (STP) (for the waste 

water generated from Toilets/ Bathrooms etc.), including proper Oil and Grease 
Trap for the effluent arising from kitchen and/or laundry and shall comply with 

following standards for  combined effluent, as prescribed by MOEF vide Notifica 

tion Dated 04.11.2009: 

 
(i) pH --   5.5 - 9.0 (ii) TSS <  50  mg/l 

(iii) BOD    <  30  mg/l  (iv) O&G    <   10   mg/l 

(v) Phosphate as P < 1mg/l 

The unit shall also submit Adequacy Report for the Effluent Treatment Plant from 
any of the Empanelled Consultants of DPCC and Effluent Analysis Report 
from any of the Empanelled Laboratories of DPCC. 

10. Hotels  with at least 20 

bedrooms. 
No No SepticTank /Sewage Treatment Plant and shall comply with following standards 

for discharge of effluent, as prescribed by MOEF vide Notification Dated 

04.11.2009  : 

 
(i) pH --   5.5 - 9.0  (ii) TSS <  50  mg/l 

(iii) BOD    <  30  mg/l (iv) O&G    <   10   mg/l 

(v) Phosphate as P < 1mg/l 

The unit shall also submit Adequacy Report for the EffluentTreatment Plant from 

any of the Empanelled Consultants of DPCC and Effluent Analysis Report from 

any of the Empanelled Laboratories of DPCC. 
11. Restaurants/Eating Houses 

/ Dhabas and other such 

establishments ( Having 
Seating Capacity less than 

36)/Sweet Shops/ Halwais 
and Other such Establishm 

ents(with Annual Average 
Production of less than 

One Tonne/Day)/Banquet 

Halls/ Party Lawns (with 

Yes Yes Proper Oil and Grease Trap  cum Settling Tank  for holding the effluent  arising 
from kitchen and washing activities  for at least 4 hours duration. 

 
The unit shall submit Photographs of the Oil and Grease Trap  cum Settling Tank . 

No Yes Proper Oil and Grease Trap  cum Settling Tank  for holding the effluent  arising 

from kitchen and washing activities  for at least 4 hours 
duration and Septic Tank . 
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Wastewater reuse in industries and from sewage 

treatment processes is also a very important aspect. 

There has been a growing awareness and increasing 

implementation of wastewater reuse from the Sewage 

Treatment Plants in Delhi but the industries are 

generally still lacking. Shown on the next page is a table 

from the report on domestic wastewater in Delhi 

prepared by Shriram Institute for Industrial Research. 

 

 
Table 11: Reuse of wastewater by STPs in Delhi , Source : DJB(2012) 

 
 

 Floor Area less than 100 
m2) 

  The unit shall submit Photographs of the Oil and Grease Trap  cum Settling Tank 
and Septic Tank. 

12. 
 
 
 
 
 
 
 
 

 
( 

Restaurants/Eating Houses 

/ Dhabas and other  such 

establishments(with  min 

imum Seating Capacity of 
36)/SweetShops/ Halwais 

and Other such Establish 
ments(with Annual Avera 
ge Production of One 
Tonne /Day or more)/ 
Banquet Halls/PartyLawns 
with minimum Floor Area 

of 100 m2) 

Yes Yes Effluent Treatment Plant(ETP) including proper Oil and Grease Trap for the 

effluent arising from kitchen and  washing  activities and shall comply with the 

following General Standards for discharge of effluent  into Public Sewers: 

 
(i) pH --   5.5 - 9.0 (ii) TSS <  600   mg/l 

(iii) BOD    <   350  mg/l    (iv) O&G    < 20   mg/l 

The unit shall also submit Adequacy Report for the EffluentTreatment Plant from 

any of the Empanelled Consultants of DPCC and Effluent Analysis Report from 
any of the Empanelled Laboratories of DPCC. 

No Yes Effluent Treatment Plant(ETP) / Sewage Treatment Plant (STP)(for the waste 

water generated from Toilets/ Batrooms etc.) including proper Oil and GreaseTrap 
for  the effluent arising from kitchen and washing activities and shall comply with 

following standards for discharge of combined effluent , as prescribed by MOEF 
vide Notification  Dated 04.11.2009 : 

 
(i) pH        --   5.5 - 9.0        (ii) TSS      <  100   mg/l 

(iii) BOD    <   100  mg/l    (iv) O&G    <     10   mg/l 

The unit shall also submit  Adequacy Report for the  ETP/STP from any of the 

Empanelled Consultants of DPCC and Effluent Analysis Report from any of the 

Empanelled Laboratories of DPCC. 
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Other  avenues  for  reusing  treated  wastewater  like  service  stations  have  been 

considered by some experts, but work on it hasn’t started yet. 
 
 
 

2.1.5  Groundwater  Regulation 

As mentioned before, groundwater has depleted at a tremendous pace in Delhi over 

the last few decades. Since, the dependence of Delhi on its groundwater resources is 

only going to increase with passing time, groundwater management has become of 

prime importance. Some effective and other not so effective policies have been taken 

in the past in countries like Mexico and India, which happen to be the two most 

extensive users of groundwater. Although the paper referred deals with the agrarian 

scenario as such, some of the aspects may well apply to the urban setting of Delhi.  

 

Groundwater has been extensively used as there are several factors which make its 

use favourable. More widespread distribution of extraction technology, reliability of 

timing and supply and the control over volume extracted have made groundwater a 

particularly viable option [25]. 

The main thesis of the paper is that that electrical energy supply to agriculture can 

not only act as a means to foster agricultural and rural development, but also as an 

effective tool to address groundwater overdraft[25]. Suiting it to the urban scenario 

of Delhi, we can rephrase it as electric power supply provided to pumps extracting 

groundwater regulated to control groundwater extraction. Mexico’s Rural Energy 

Law, has an annual energy limit in kilowatt hours (kWh) which, based on the depth of 
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the water table and a fixed electro-mechanical efficiency, yields an equivalent annual 

volume of groundwater allowed from a particular well [25]. 

In the Indian scenario, there is a general lack of proper management of groundwater 

resources. Central Groundwater Board, reconstituted as the Central Groundwater 

Authority in 1996—was initially created to foster and promote groundwater 

development. In the current context, it has a conflict of interest over development 

and management. What exacerbates matters is that it does not have an effective field 

presence for anything other than monitoring. There are isolated success stories 

though, for example the Andhra Pradesh state. It has a state-level authority charged 

with promoting water conservation, regulating the exploitation of ground and surface 

water, advising the state government on legislative, administrative and economic 

measures to conserve natural resources, and advising the government on enhancing 

public participation in these matters [25]. 

Indirect management of groundwater like electric supply and pricing hasn’t been 

extensively tried out in India as such. In the agrarian and the industrial sector, one of 

the reasons for it not being implemented is the political mandate of pleasing these 

sectors, since they are either influential or get parties votes or both [25]. 

The purely regulatory means to manage groundwater overdraft have failed in Mexico. 

They have been successful to some extent by way of indirect management of 

groundwater resources and forming User Associations and involving them in the 

decision making process. The paper also suggested putting caps on the pump 

capacities as an effective measure, a policy which does exist in India but is seldom 

implemented.  

As a conclusion, the paper suggests three measures linked to the indirect mechanism 

of energy supply regulation in the order of the implementability of these policies 

considering the social, political and technical limitations. 

1. Restrictions on new connections 

2. Caps on capacity or amperage 

3. Reductions in hours of power supply. 

 

 

2.2 Field Visits 

The field visits conducted were regarding the functioning of stainless steel Pickling 

Industries in Delhi and the Rithala Sewage Treatment Plant in Delhi. The idea was to 

gather data and to juxtapose it against literature findings as well as inputs from 

experts. 
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2.2.1 Pickling Industries 

Pickling Industries are basically metal surface treatment industries. The chief use 

of water in these industries is to rinse away the acid on the surface. Water is also 

used in the neutralisation process. 
 

The stainless steel Pickling industries in Delhi have become a major water 

consuming industry due to their sheer number. There are as roughly 400 of them. 

What exacerbates matters is that most of them are ill-organized and ill-equipped 

and thus are not able to treat or reuse wastewater efficiently. Their techniques of 

using water for various purposes is also not judicious and they end up using a lot 

more water than is needed. 
 

The main goals of the field visit were to 
 

 

 figure out the levels of water consumed by Pickling Industries in Delhi and 

the breakdown of volume of water consumed in each and every process 

 know about the current scenario of the methods applied by these industries 

for carrying out various tasks that involved using of water , mainly rinsing 

away of acid & electrolytic pickling 

 how these industries went  about  recycling and reusing wastewater  and 

how they went about treating wastewater and disposing it off 

 have  an  idea  about  the  resources  that  are  typically  available  to  these 

pickling units 
 

 
 
 

The outcomes from the field survey were the gain in knowledge of total quantity of 

water used daily, the processes implemented and a general idea of the number of 

resources and capital investments made available to most of these industries. 
 

 
 

2.2.2  Sewage Treatment Plants 

Sewage Treatment plants typically receive sewage from domestic units which get 

collected at sewage pumping stations by gravity drains. From these pumping 

stations, sewage is pumped to the treatment plant where sewage undergoes 

primary , secondary and then tertiary treatment at times. In Delhi, most sewage 

treatment plants do not have tertiary treatment processes. 
 

 
 
The main goals of the field visit were to 

 
 gauge the performance level of Rithala Sewage Treatment Plant, considered 

one of the best in Delhi. How much is the capacity and how efficiently is 

sewage getting treated. 
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 know about the conditions and level of maintenance and monitoring work 

carried out both in the treatment plants and accessory units like sewer 

pipes, pumping stations and the like. 
 

 figure out the major roadblocks faced by the concerned authorities towards 

installing tertiary treatment procedures in treatment plants in general and 

also the reasons for not having functioning flow meters. 

 know about the main sources these plants depend on for funds and also 

how is it invested. 
 

 
 
 

The outcomes from the field visit were gaining knowledge on the capacity of the 

plant, the actual sewage that reaches the plant, about the accessory units of the 

plant - The sewage pumping stations which supply sewage to the plant, the power 

of the pumps, the conditions of the pipes and the flow metric devices; knowledge 

of how much of the treated sewage is reused and where; knowledge of sources of 

funds. The details and findings of both the field visits have been furnished in Section 

4 pertaining to results and discussions.   

 

2.2.3 Bottling Plants 

Two field visits were conducted concerning the water intensive industry of Bottling 

Industry which has a considerable presence in Delhi. One was to go through the files 

maintained on them by the regulatory body of DPCC and other was a visit to one of 

these Units, which represented the majority of the Bottling Units in terms of 

infrastructure to understand the Ground realities. Most of them extract groundwater 

as their source of raw water. The Bottling Plants prevalent in Delhi consist of 

Packaged Drinking Water, Soft Drinks, Mineral Water, Aerated and Carbonated Water 

and Soda manufacturing.  

The main goals of the field visit were to 

 To know about the daily water consumptions by bottling plant industries in 

Delhi and the sources from where they obtain their water. 

 To inquire about the various policies in place to regulate water use by these 

industries framed by the Govt. or the authorized bodies. 

 To get data on the typical economic situation and the strength of manpower 

involved in these industries. 

 To get an idea of the various processes involved in the manufacturing of  
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mineral water and what all processes contribute to wastewater production. 

How much of wastewater is produced and what is done of it. 

 To find out about whether new sources of raw water have been considered 

and put to use by these industries. If not, what have been and are the major 

roadblocks towards going for it. 

 To get a firsthand experience regarding the capacity and the fficiency of the 

processes used and the various factors which affect the conditions in this 

industry. 

 To understand the points of views of the industry owners about the current 

situations and what could be done. 

 

The outcomes from these two field visits were the discovery of some discrepancies 

between the data records maintained by DPCC and the data furnished by the staff in 

the industry. Also, a fair idea of the condition of the infrastructure in place, financial 

and workforce situation was developed along with data pertaining to aspects of 

water usage and the sources. Knowledge on various policies framed by various 

agencies and enforced by the govt. was also gathered. Another important information 

was regarding the source of water used. No other sources of raw water have yet been 

put to use. Groundwater and Municipal Authorities supplied water are the only 

sources utilized. 

 

2.3      Meetings and Interviews 

The f i r s t  meeting with mentor, Mr. Sandeep Mishra took place at his office at 
Delhi Secretariat . 

 
Discussion: The meeting took place at the commencement of this project. So, this 

discussion mostly pertained to the present scenario of the issue and the likely 

reasons for it. The various initiatives taken and their result and those likely to be 

taken were also discussed. 
 

 The main issue is that Delhi won’t get any more water than its getting now, 

but the population levels would continue to go up, roughly at the rate of 5 

lakh people per year 

 Rainwater harvesting seems to be a good alternative, but the reality is, its 

encouraged to be done at an individual basis as of yet, which encourages 

illegal practices. People claim to be doing it but instead illegally draw 

groundwater 

 Rainwater harvesting should rather be tried at a community level instead 

 The generation of horticulture water for use is already being done in the 

new and upcoming buildings. The challenge is how to implement it in the 

old buildings which don’t have the infrastructure in place 
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 As per existing norms, some percentage of used water must be given back 

to Yamuna 

 Untreated sewage keeps on generating as new colonies spring up 

 Some  water  guzzling  units,  typically  packaged  mineral  water  and  soft 

drinks industries have their plants located in Delhi. This puts even more 

pressure on the groundwater resources 
 
 
 

Action Items before next discussion 
 

 Go   through  the   websites   of   CGWA   and   Delhi  Govt.-   Department   of 

Environment (1 day) 

 Take a macro view of the project ; think of the bigger picture and what 

could possibly be done, then go into details  (2 days) 

 Find out about similar scenarios in cities with population levels and size 

similar to that of Delhi ( e.g. : Tokyo) and what was done, if anything (1 

week) 

 

 

The second meeting with mentor Shri Sandeep Mishra again took place at his Delhi 

Secretariat Office. 

 

 

Discussion: The meeting took place just after the midterm work was finished with. 

The discussion was mainly about the plan of action for the rest of the Project 

duration and deciding on its timeline. It was also emphasized that the main purpose 

of this project was to raise issues on problems and try to propose possible solutions 

with technical feasibility and should be kept that way. The main points to have 

emerged out were 

 

 In the next week, field visit to pickling industry would be done in order to 

complete the understanding the situation of Pickling Units in Delhi and 

propose recommendations accordingly. 

 Bottling Plants predominantly still use groundwater and a field visit to them 

needs to be done to understand their situation, rationale and future plan of 

action. This could be done by the end of the week or the coming week as per 

mutual convenience. 

 By the end of week 6, start working with Shri Ashok Bhandari and relevant 

NGOs on a pilot project in a willing household at a suitable location, putting 

into test the suggestions that were made regarding domestic wastewater 

treatment and reuse, testing the feasibility of the solution. 

 The issue of groundwater was discussed. It was said that groundwater is 

difficult to regulate as court has described water as a basic amenity. Overuse 

of groundwater is particularly difficult. Also, groundwater is drawn out for  
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various purposes- industrial, commercial and domestic. The possibility of 

limiting electric supply as a means to regulate groundwater use was 

discussed. This could be done by putting a cap on motor connections and the 

daily amount of power they use. Further data is needed though to back this 

recommendation. In this regard, a few experts are to be met. 

 

 

Action Items before next discussion 

 

 Meet experts and conduct field visits to all the aforementioned places. 

 Contact NGOs with the help of Shri Ashok Bhandari and get started with the 

pilot project. 

 

Due to time constraints, the experts from Delhi Jal Board ( DJB) and CGWA could not 

be met. This deficiency was attempted to be compensated by extensive literature 

study taking into account India’s scenario and also that of another region where 

some success has been made in the field of groundwater management. The Pilot 

Project could not be started due to the same reason. The plan of the project and the 

likely budget for it has been worked upon though. 

 
 
Table 12: Meeting Overviews * 

Date Name Designation Institution Topic of 
 
Discussion 

23/05/2013 Dr. Nandita, 
 

Dr. Chandra 
Prakash 

Senior 

Scientists 

Delhi 
Pollution 
Control 
Committ
ee 

Identifying 
Sectors in 
Delhi to focus 
on for 
wastewater 
reuse and 
regulation 

29/05/2013 Dr. Chandra 
Prakash 

Senior 
Scientists 

Delhi 
Pollution 
Control 
Committ
ee 

Analysis of 
STPs in Delhi 
and finalizing 
the initial 
focus areas 
on STPs and 
Pickling 
Industry 



 

45 
 

03/06/2013 Mr. Ashok 
Bhandari 

Retired Senior 
Official 

-- Considered 
possible 
solutions, 
mainly in the 
domestic 
sphere 

02/07/2013 Mr. Ashok 
Bhandari 

Retired Senior 
Official 

-- Discussed 
how to go 
about 
launching a 
pilot 
project on 
the 
feasibility 
of domestic 
wastewater 
reuse 

 

 

Please refer Appendix A for details of the above tabulated discussions* 
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3. Current NGO and Government Efforts 
 

 
 
 

3.1 NGOs 

 
NGOs are legally constituted corporations created by natural or legal people that 

operate independently from any form of government. The term originated from the 

United Nations, and normally refers to organizations that are not a part of a 

government and are not conventional for-profit businesses. In the cases in which 

NGOs are funded totally or partially by governments, the NGO maintains its non- 

governmental status by excluding government representatives from membership 

in the organization. In Delhi, the NGOs that have been active in the water scenario 

are 
 

 Centre for Science & Environment 

 Sweccha 

 Arghyam 
 
 
 
 

3.1.1 Centre for Science & Environment 

 
The Centre for Science and Environment (CSE) is a public interest research and 

advocacy organisation based in New Delhi. CSE researches into, lobbies for and 

communicates the urgency of development that is both sustainable and 

equitable[16]. 
 
CSE focuses on five broad processes 

 
 Raise awareness 

 Research and then advocate 

 Education and training 

 Maintain a knowledge portal 

 Monitor pollution 
 
With relevance to the issue at hand, CSE has worked and taken initiatives in the 

fields of rainwater harvesting, decentralised wastewater management, community 

based water management and river pollution. 
 
In the field of rainwater harvesting, CSE has in the first stage, spread awareness by 

way of holding exhibitions ; conducting meeting and interactions with schools, 

colleges, engineering institutions University campuses, NGOs and government 

buildings ; reportage in the form of their magazine “Down to Earth”; set up model 
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projects. 21 model projects in Delhi have come up where extensive monitoring of 

performance and impact-Infiltration tests and water use studies are done4. 
 
In the next stage, CSE has facilitated action to undertake rainwater harvesting in 

forms of    setting up Urban Water Harvesting Technical Advisory services; 

conducting Training workshops to the target groups of masons, plumbers, RWAs, 

Engineers, government officials, military engineers, schools and having opened up 

knowledge and demonstration centres known as “raincentres” in Chennai, Meerut, 

Sayla and Burdwan4. 
 
CSE has also promoted the revolutionary concept of decentralised wastewater 

management where the wastewater generated is treated on site and the whole of it 

is reused. No wastewater is released to be dumped into any water body. The 

wastewater system at CSE,Tughlakabad implemented in 2005, has been designed 

to treat 8000 litres per day. The treatment modules include a settler, an anaerobic 

baffled reactor and a planted filter bed. The wastewater from canteens are taken 

and treated for primary settlement into a settler of 2m x 2m x 2m. The wastewater 

from  toilets  is  taken  up  in  anaerobic  reactors  and  biologically  treated  for 

secondary treatment in a pit of 22m x 2m x 0.6m . These two are then mixed and 

passed  through  a  planted  filter  bed  where  plants  are  grown  which  take  up 

nutrients like nitrogen and phosporus which are harmful for consumption. This 

water is then stored up and gets used for horticulture and gardening. No amount of 

wastewater is disposed off  to the sewage disposal system. All the wastewater is 

reused and it has proved to be economical as well. 
 
CSE has also endorsed the concept of wetland conservation. Wetlands are vital 

sponges in the city. They prevent flood and recharge groundwater. Along with 

being an aesthetic entity, they provide social, economic and environmental 

beneficiaries. They improve the quality of water and also sustain the surrounding 

diverse flora and fauna (aquatic and wild life habitat). Being rich in nutrients, they 

provide a diverse and productive ecosystems for the natural environment to 

survive [16]. CSE has been facilitating a forum where the lake protectors can come 

together to learn from each other. The organisation has created a database of these 

endangered water bodies, collected information on how people are fighting for the 

restoration of these lakes in courts and is also bringing people together through 

meetings. 
 
In the field of River Pollution, CSE has published a book “Sewage Canal: How to 

Clean the Yamuna”, published in 2007. They have also reviewed the interceptor 

plan prepared by the consultants appointed by the Delhi Jal Board and found this 

hardware plan to be a complete waste of money. 
 

 
4 

http://www.cseindia.org/node/214 

http://www.cseindia.org/node/214
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3.1.2 Sweccha 

 
Swechha is a Delhi based, youth-run and youth-focused NGO, engaged in 

environmental and social development issues. Swechha started as the ‘We for 

Yamuna’ campaign in 2000, launched by a student volunteer activist group. Since 

becoming an NGO in 2001, it has been covering   more and more environmental 

issues affecting India5. 
 
The major programs in place are 

 
 CYON – platform for Connecting Youth Organisations Nationwide 

 Influence – Internship and volunteering opportunities 

 Bridge the Gap -  environment and citizen curriculum for Delhi Schools 

 Brake-Even – environment and life skill modules for Delhi schools 

 Pagdandi – informal extra curricular school for children in Delhi slum 

 Green the Gap – recycled textile products made in fair trade conditions5 

 
The work that Sweccha has done mostly pertains to Yamuna and its condition in 

Delhi as well as other parts.  As part of this “We for Yamuna” campaign, they have 

undertaken 
 

 Yamuna Yatra : It is a 12 day journey along the banks of Yamuna as it flows 

through its course and its objective is to make people understand about the 

ecology of Yamuna and be aware of the effect that government policies, 

rapid urbanisation and water consumption patterns have had on the river 

 Yamuna Shramdaan : This has been carried out for the past decade or so. In 

this , volunteers are gathered and a chosen stretch of the Yamuna bank is 

cleared manually with the motive of bringing the attention of authorities, 

public and media to this issue. 

 Yamuna Walks : In this initiative, people are taken on a ride on the Yamuna 

just before it reaches Delhi and is still clean and from there to one of the 19 

drains that empty their waste on to it and finally to the polluted stretch of 

the river5. 
 
 
 

3.1.3 Arghyam 

 
Arghyam is a Bangalore based public charitable foundation setup with an 

endowment from Rohini Nilekani, working in the water and sanitation sector in 

India since 2005 6. The single most important initiative it has made in this field that 

of launching an online portal for discussing water issues at a national as well as 

regional level. 
 

5 
http://www.swechha.in/ 

http://www.swechha.in/
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The other initiatives that Arghyam has taken have been mainly in the fields of 
 

 Water Quality 

 Groundwater management 

 Water security 

 Sanitation 

 Integrated Domestic Water Management 

 Education, Outreach and Capacity Building 

 Advocacy Initiatives6 

 
 
 
 

3.2 Government Initiatives 

 
The Delhi Govt. has taken some recent initiatives mostly pertaining to rainwater 

harvesting norms in buildings. As stated before, some of the recent policies that 

have been formulated at the behest of various agencies are 
 

 The Central Ground Water Authority (CGWA) has directed Group Housing 

Societies/Institutions/Schools/Hotels/Industrial establishments/Farm 

Houses in South and South West Districts and group housing societies 

located outside notified areas of NCT of Delhi where ground water levels 

are more than 8 meters below the ground surface to adopt Roof Top Rain 

Water Harvesting systems in their premises. 

 Ministry of Urban Development and Poverty Alleviation, Govt. of India has 

made modifications to the building bye laws that requires Water Harvesting 

through storing of water runoff including rain water in all new buildings on 

plots of 100 sq. meters and above will be mandatory. 

 Building  plans  are  not  sanctioned  unless  such  provision  is  provided. 

DDA/MCD representatives undertake a site inspection before issue of 

Completion Certificate to the building and ensure that the RWH is made as 

per plan. 

 Buildings with plots of 200 sq. meters or above that extract ground water 

through   tube   wells,   bore   wells,   etc   need   to   implement   Rain   water 

harvesting. 

 Financial assistance is given to a maximum of 50% of total cost of the Rain 

Water Harvesting structure or Rs. 1,00,000 whichever is less. 
 
 
 
 

In  addition  to  this,  under  the  citizen-government  participation  mechanism  of 

Bhagidari, Delhi Jal Board has reportedly taken up issues of 
 

6 
http://www.arghyam.org/ 

http://www.arghyam.org/
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 RWAs to be made aware of water saving/waste conservation 

 Payment and collection of water bills to be done by RWAs 

 Distribution of water through water-tankers 

 Replacing old/leaking pipelines 

 Water Harvesting-involving RWAs 

 RWAs role in internal colony sewage system 

 Desilting of sewers 

 Awareness against using water from Hand Pumps for drinking purposes 

[17]. 
 
 
 
 

RWAs are the acronym of Residential Welfare Associations. 
 
In addition to this, the recent initiatives by the Delhi Govt. that were taken in 2009- 

2012 and is still in continuation are 
 

 Treatment of industrial effluents in Common Effluent Treatment Plants 

 River Water Sharing and the water sharing pact with the states from the 

Renuka Dam 

 Promote decentralised wastewater treatment systems 

 Ensure connecting all colonies with sewer mains 

 Treatment of drain water through the Yamuna interceptor sewer project 

 Reviving water bodies in and around Delhi 

 Phasing out of coal powered power plants [18] 
 
 
 
 

In addition to this, in a 2012 Budget session, Smt. Sheila Dikshit had claimed that 

more water connections were being  metered and action to procure eight  lakh 

more water meters had been initiated. She also put forward a plan outlay of 

Rs.1,800 crore for water supply and sanitation sector in Delhi for 2012-13. 

 

 

Govt. authorities like Delhi Jal Board (DJB), Central Groundwater Authority(CGWA) and 

Delhi Pollution Control Committee(DPCC) also have some progressive guidelines in place 

pertaining to groundwater use. There is a lack of implementation in some cases though. 

Some of these policies are enlisted below [26]. 

 

 Units need to have DJB’s permission for extracting groundwater. The punitive action 

to be taken in case of defaulters has been specified by CGWA. 

 

 In notified areas, where CGWA has indicated that groundwater levels are too low, 

the capacity of the pump used to extract groundwater has been limited to that of 1 

horsepower. 
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 There is a caution clause that treated wastewater is not to be used to replenish  

groundwater, since it might still have contaminants and it is very difficult to cleanse 

groundwater, once it gets polluted. 

 

 Setting up of Bottling units is banned in areas notified for low groundwater levels by 

CGWA. In the non-notified areas, there are sub categories and the policies vary 

accordingly. For safe category areas, if groundwater abstraction is more than 100 

m3/day, NOC needs to be applied for. The groundwater abstraction cannot be more 

than 200 % of recharged qty. of groundwater. The values are 100 % for semi-

critical, 50 % for critical and bottling plants are not allowed in over – exploited areas 

of non-notified areas. 

 

 The application form which needs to be filled for obtaining a water intensive 

industry license needs the applicant to suffice that the region does not have any local 

govt. water supply network. Land Use details and available drainage facilities also 

need to be provided. Another important information asked for is the presence of 

townships/villages within a 2 km. radius of the site. 
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4.Results and Discussions 
 
 
 
 

4.1 Findings from the literature 
 

 
 

As written before in the literature review section, the literature review covered 

four broad topics. The findings from each section would be categorically put in 

each section 

4.1.1 Water Treatment Plants 

From literature review on Water Treatment Plants, the main findings were that 
 

 On the whole, the qualitative performances of these Treatment Plants have 

been found satisfactory over the last few years. The only blemish on their 

report card is their collective inability to regulate Iron levels in the water. 

 The  Quantity  of  water  treated  is  lacking  and  is  not  able  to  match  the 

demand as of yet. 

 There is no major provision for treatment of groundwater sources as of yet. 

The general perception is that Groundwater is a pure form of water and 

needs no treatment. But in light of the recent developments of groundwater 

contamination by toxic metals, nitrates and the fact that freshwater- 

salinewater interface levels are rising, this needs to be looked into. 

 The distribution of Treatment Plants in Delhi is not uniform. Regions like 

Mehrauli, Narela and Najafgarh do not have any treatment plants and thus 

receive low supplies of water as the pipe and pump conditions ensure that 

water losses are always there at the tail end of pipes 
 

 
 
 

4.1.2 Sewage Treatment Plants 

From literature review on Sewage Treatment Plants, the main findings were 
 

 The current treatment capacity of sewage treatment plants in Delhi is not 

sufficient. As per CPHEEO estimation that sewage generated is 80 % of net 

water used. The current levels of water supply in Delhi is 850 MGD. So, 

sewage generated comes to be about 680 MGD. The total capacity of sewage 

treatment  is  only  512  MGD  in  comparison.  The  actual  sewage  that  is 

received is even lower. 

 The quality of sewage treated is not up to the mark during the monsoon 

seasons and typically fail to properly treat total suspended solids and 

phosphate levels in water. 
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 The quality of wastewater getting carried by the drains is not satisfactory as 

well. High levels of Total Suspended Solids as well as organic content has 

been found in most of the drains. 

 Activated  sludge  followed  by  Extended  Aeration  are  the  most  common 

methods  of  Secondary  sewage  Treatment  being  followed  in  Delhi.  Both 

these processes are economical but are also time consuming. 

 Most of the treatment plants are underutilized. i.e they don’t receive as 

much sewage as is their capacity. The amount of sewage that actually gets 

treated currently is about 330 MGD. 

 The plants at Coronation Pillar, Narela, Najafgarh and Nilothi are severely 

underutilized and with the exception of Coronation pillar, other three Plants 

are being fed by only one sewage pumping station as of yet. Narela is of 10 

MGD capacity while Nilothi is that of 40 MGD. So, it maybe that these plants 

would perform better if more feeding pumping stations are provided to 

them. 
 

 
 

4.1.3  Water Regulation and Rainwater Harvesting 

From literature review in this section, the main findings were 
 

 The pricing scheme being followed as of yet fail to act as a deterrent to 

industries who keep using water in an injudicious way. 

 The focus of rainwater harvesting has been on individual households rather 

than on a community basis. Proper incentives, laws and specifications have 

been laid out for rainwater harvesting in an individual household. There are 

no proper guidelines in place for community based rainwater harvesting. 

 Germany, in particular has been very effective in their rainwater harvesting 

policies they follow. Its also closest to the scenario of Delhi in terms of 

demography and urban areas. 

 There are lack of incentives for households and industries installing water 

metering infrastructure.   Instead, installing units need to look after the 

maintenance and also pay for the metering connection. 
 

 Certain aspects of community  groundwater management could well be 

applied in Delhi’s scenario to rainwater harvesting. The similarities that 

groundwater and rainwater have is that they both depend on rainwater for 

recharge. The difference lies in groundwater being a very vast expanse of 

rainwater cumulated over a long time period while rainwater needs to be 

collected in storage pits of limited size, much smaller in comparison to 

groundwater reserves. There is both an advantage and disadvantage of 

rainwater due to this. The advantage is that rainwater extraction is easier to 

control than groundwater, which gets abstracted from over a large area. The 

disadvantage is that rainwater collection won’t give substantial returns all 

round the year. It is essentially a seasonal phenomenon. Users cannot 
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depend on it the way they depend on groundwater. 

 

 Self-governance and measures to improve accountability are better long 

term solution to management of water resource of any nature, be it 

groundwater, surface water or rainwater, rather than only having subsidies 

& payments.   

 The functioning of Water User Associations (WUAs) with regards to 

managing collective use of a water resource as described in Section 2.1.3 has 

been found to be effective in some scenarios and not so effective in some 

other. It is favourable  for 

 The WUAs to be typically small in number. A WUA with a lot of 

members gets tough to not just manage, but also to monitor and then 

penalize the defaulter. 

 The WUAs to have collaborations with institutions which regulate 

water use. In Delhi’s scenario, govt. bodies like Delhi Pollution Control 

Committee ( DPCC) and Central Groundwater Authority(CGWA) can 

fit in. Help from NGOs like Centre for Science & Environment and 

Sweccha can also be taken. 

 The regulatory bodies to have powers on framing policies. The WUAs 

will have the power to appeal to them for changes, but the ultimate 

decision making power would lie with the regulatory body. 

 The WUAs to be active in the implementation, monitoring and 

maintenance process. Community Sharing comes into the picture 

here. Since, the water stored would have to be used by a lot more 

people, the association would want that the policies are well 

implemented and defaulters are punished accordingly. The WUAs 

would even have powers to punish the defaulters within the 

association in accordance with the punishments pre-decided by the 

regulatory bodies. Power of punishing illegal users outside of the 

association would rest with the regulatory body. 

 The WUAs typically consist of households in close proximity to each 

other and of more or less similar water requirements.  

 All the members of a particular WUA would be granted rebates on 

their water bill depending on the amount of rainwater collected.  
 

4.1.4 Wastewater Reuse 

From literature review in this topic, the main findings were 
 

 There is a general lack of   proper guidelines laid out for use of water as 

horticulture water and grey water. Grey water has been used extensively in 

Oregon and horticulture water is used extensively in Australia. 

 There are not many grey water manufacturers in India and the government 

does not provide grey water aid as of yet. There is also a lack of incentives 
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in this. 

 

 Horticulture water has been done to some extent in Delhi especially by 

institutions like IIT. IIT has an IIT Udyaan Vibhaag which takes up treated 

wastewater from sewage treatment plants and then uses it for gardening 

purposes. 
 
 

4.1.5 Groundwater Regulation 

From literature review in this section, the main findings were 

 Indirect ways to regulate groundwater use can and have proved to be 

effective. The chief mechanism tried out in this domain is the electricity 

supply. Limited Supply of electricity to pumps extracting groundwater has 

been efficiently used in Mexico. Even in India, the power crisis actually had 

the unintended result of replenishing groundwater to certain extent. 

 India lacks a regulatory body of groundwater resources as of yet, which has 

sufficient manpower and funds to facilitate the implementation of 

Groundwater Use Policies. This results in these policies not having the desired 

effect and users, generally not having the disincentive of getting caught and 

penalised, still misusing groundwater resources. Hence, what is needed is a 

policy in place with minimal human interference. Regulating electricity supply 

fits the bill since it can be done in a completely automated manner.  

 Regulatory and participatory strategies to control the expansion of 

groundwater extraction have had little success in both India & Mexico. Mere 

banning of tube-wells hasn’t stopped new illegal ones from springing up in 

Mexico.  

 Along with a ban or restriction on new tube-well connections that are in 

existence, a parallel ban on new electricity connections is worth considering. 

 

4.2 Finding from the fields and impact on the theoretical focus of the project 
 

 
 

The field visits conducted were regarding  Sewage Treatment Plants and Pickling 

Industries. Most of the information obtained from field visits are in compliance 

with the matter obtained from literature. 
 

4.2.1 Pickling Industries 

The main points to have come out of the field visit which was taken under the 

guidance of Mr B M S Reddy, Sr. Environmental Engineer, Department of 

Environment, DPCC were 
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 As per Mr. B M S Reddy, checks are not systematically carried out on these 

industries and no monitoring on water consumption is done. The daily 

water consumption is reported by the industries themselves and are 

typically in the range of 3000-4000 litres per day for pickling 

industries.But it is quite likely that they consume more than that since as of 

yet, this and other required data is filled by themselves. 

 The acids that get chiefly used in these industries are H2SO4 and HNO3. The 

use of HNO3 leads to the generation of nitrates which do not get properly 

treated by the treatment processes and thus pollute the environment. The 

data on the quantity of acid used could not be furnished. 

 The major metal ions generated are Iron, Copper, Nickel and Chromium. 

Limit   on   maximum   standards   are   there   in   place.   Since   Chromium 

hexavalent is very toxic, the allowable levels of chromium hexavalent are 

typically stringent (0.1 mg/l) while that of other metals is 3 mg/l. 

 The sludge that is generated is dewatered by filter press or sludge drawing 

beds but the leftover dried sludge is simply stored and not used anywhere 

as of yet. 

 This is a potential hazard and also it would be advisable for them to be used 

somewhere. This could be in fact used as a source of money for the pickling 

industries which might help them in setting up better treatment facilities. 

 Most  of  the  Pickling  Industries  in  Delhi  have  about  10  employees  and 

workers. Bansal Wire Industries in Friends Colony are an exception and 

have about 100 employees. The Capital Investment of these industries vary 

from Rs. 100000 of Abdul Sattar, Wazirpur to about Rs.4000000 of Agarwals 

at Narela. Most of them are in the range of Rs. 400000-800000. It could be 

said that most of these units are understaffed due to lack of money. 

 The  chief  treatment  process  of  spent  pickling  acid  as  well  as  that  of 

wastewater at the moment is conventional Neutralisation process in which 

the pH is lowered and the metals are precipitated. The feasibility of more 

efficient Neutralisation Processes like that of High Density Sludge Process 

and Staged Neutralisation needs to be looked into. For this, more data is 

needed on the Net Present value of most of these pickling units. 
 
 

4.2.2 Rithala Sewage Treatment Plants 

The main points to have come out of the field visit which was taken under the 

guidance of Mr Rawat , a DPCC employee at Waste Management Cell were 
 

 The Rithala Treatment Plant consists of two phases, 1 & 2, each with a 

capacity to treat 40 Million Gallons Daily ( MGD). The phase 1 though 

receives only 8-9 MGD while phase 2 receives 32-33 MGD. Mr Rawat said 

that the chief reasons for the units, particularly phase 1 for not receiving 

capacity sewage is lack of maintenance of pipes which results in silting and 
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settling of solid sewage into pipes. This also leads to collapse and leakages 

in pipes. 

 The sewage pumping stations which feed sewage to Rithala are in the areas 

of  Rohini-  various  sectors,  Pitampura  ,  Shalimar  Bagh,  Prashant  

Vihar,Bharat Nagar and Ashok Vihar. They are typically 5-10 Kms away 

from the treatment plant and the power of the pumps installed typically lie 

in the range of 80-200 hp as per Mr Gupta from Delhi Jal Board. 

 The primary and secondary treatment processes followed in the Treatment 

plant are as follows -- 

Phase 1: Primary- Mechanical screen bars, , Grit Chambers, Primary Settling 

Tanks ,Final Settling Tanks, Secondary – Aeration , , Sludge Digestor and gas 

holders, Sludge Drying Beds & Phase 2 – Mechanical, Aeration Tanks, 

Sedimentation Tanks(clarifiers), biofiltration, sludge digestors, gas holders, 

sludge thickener. Tertiary Treatment Process is followed in Phase 2 but not 

in Phase 1. Tertiary treatment is not done in most STPs in Delhi as the 

infrastructure for it was not thought of initially as the scenario and the 

demands then were quite different. Delhi Govt. allocates funds to Delhi Jal 

Board, the body in-charge of the Treatment Plants, but there have been and 

are issues of corruption. 

 DPCC has asked DJB to install magnetic flow meters in both the inlet and 

outlet of the sewage treatment plants. This would allow DPCC to monitor 

the quantity and quality of sewage online without chances of the data being 

tampered with. Currently, most STPs either don’t have flow meters installed 

or they have become defunct. Rithala STP has flow meters in both phases. 

Lack of funds reaching them is again a deterrent. DPCC has also 
asked DJB to install CCTVs in the plants. 

 The   maintenance   of   sewer   pipes   and   other   units   are   

done   at   an unsatisfactory level. They are checked once a year, 

mostly before the monsoons. As of yet, no measures whatsoever 

are taken to prevent or clear off corrosion in pipes periodically. 

 Treated sewage is reused from phase 2 but not so in the case 
of phase1. Sewage from Phase1 is not reused since there is not 
much water generated from phase1 and there is a lack of proper 
low. From Phase 2, 80 % of the sewage  treated  is  reused. 24-26 
MGD is  reused and  utilized at  Bawana power plant, Delhi and 
NDPL(Tata Power Delhi Distribution Ltd. ) , Sector - 25 Rohini 
uses 2 MGD. 

 

 

From what was gathered of the field survey, inadequate pumping 

capacity of pumping stations was not seen as  a  major issue 

preventing the treatment plants for running at full capacity. 
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4.2.3  Bottling Plants 

The main points to have come out of the field visit to Delhi Pollution Control 

Committee  pertaining to reading files, databases and other details of Bottling Plants 

were 

 Based on the data obtained on consumption and other detail of the bottling 

industries, the analysis made is tabulated below. 

Bottling Plants which use groundwater as a raw water resource are 

 

Table 13: Water Use Schematic of Grondwater dependent Plants 

 

  

Total water consumed from Narela alone is 99500 litres / day and that from 

North-Western Delhi is 624500 litres/ day signifying the concentration of 

bottling plants in these parts of Delhi. 
 

 
Plants which do not use groundwater are 
 

 

Table 14: Water Use schematic of Groundwater Independent Plants 

Packaging Industries not using groundwater 

  * units in Litres/ day 

S.N
o. 

Industr
y Name 

District Municipal 
Water 
Consumpti
on 

Domest
ic 
Effluent 

Trade 
Efflue
nt 

Total 
Efflue
nt 

Total 
Consumpti
on 

1 Rahul 
Beverag
e 

NW  
15500 

 
300 

 
1000 

 
1300 

 
15500 

2 Guru 
Beverag
es Pvt. 
Ltd. 

SW  
15350 

 
250 

 
0 

 
250 

 
15350 

3 S. G. 
Beverag
es 

NW, 
Bawana 

 
25250 

 
200 

 
1500 

 
1700 

 
25250 

4 J.M.D. 
Beverag
es Pvt. 
Ltd. 

NW,Nare
la 

 
72000 

 
100 

 
0 

 
100 

 
72000 

5 Perfect 
Beverag
es 

South,Ok
hla 

 
6700 

 
500 

 
3000 

 
3500 

 
6700 

  

S.No. Industry Name District GW Consumption Municipal Water Consumption Domestic Effluent Trade Effluent Total Effluent Total Consumption

1 Pearl Drinks Ltd. NW 525000 5000 3000 342000 345000 530000

2 Bisleri Intl. West,Njfgrh. 331000 0 10000 0 10000 331000

3 JMD Beverages (P) Ltd. NW, Narela 72000 0 0 8000 8000 72000

4 Shree Sai - Man Foods NW, Bawana 36000 0 65 0 65 36000

5 SSMP Industries Ltd. NW,Narela 16000 0 2000 4500 6500 16000

6 IRCTC West,Nangloi 206000 0 1000 11000 12000 206000

7 Dadu Agro Pvt. Ltd. NW, Narela 11000 0 1000 2000 3000 11000

8 Kontay Beverages NW, Narela 500 2500 100 500 600 3000

Packaging Industries using groundwater

* units in Litres/Day
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We can clearly conclude that most of these industries use groundwater as the chief 

source for raw water. All of these industries either use groundwater or water 

supplied by Municipal Authorities. None of these industries use other avenues of raw 

water as of yet. Another observation that can be made is this that there is a huge 

concentration of these bottling units in the North-West parts of Delhi, particularly 

Narela. It has also been seen before that North West parts of Delhi have typically low 

yields of groundwater and the per capita water available to users is also very low. So, 

a definite correlation may exist. Another factor for the low per capita consumption 

maybe the low income groups prevalent in these regions. 

As regards to the influence of the type of bottling plant on the raw water usage, an 

interesting observation was made. 
Table 15: Activity based dependence on groundwater 

 
 
 

We can see that Packaged Drinking Water Units almost exclusively use 

Groundwater. One likely reason for that maybe that the minerals naturally 

present in the groundwater reserve and the assured purity of these sources 

act as an incentive for them to use it. Other units like Soft Drinks, Soda and 

Carbonated Drinks usually depend on Municipal Sources.  

 

 The flow diagram of the manufacturing process in most of the bottling plants 

is thus 

Chlorination                 Activated Carbon filter               Antiscalant Treatment  

Unit                          pH monitoring                          Desalination by R.O. 

 

                                                                                              Fine Filtration to R.O. stream 

 

                            

  Package and despatch                                                                    UV Treatment Ozonisation  
 
 

 

 

Activity Industry Consumption Total Effluent Source

Bisleri 331000 10000 GW

IRCTC 206000 12000 GW

JMD Beverages (P)Ltd. 72000 8000 GW

Perfect Beverages Pvt. Ltd 6700 3500 Municipal

JMD Beverages Pvt. Ltd. 72000 100 Municipal

S.G Beverages 25250 1700 Municipal

Rahul Beverage 15500 1300 Municipal

Guru Beverages Pvt. Ltd. 15350 250 Municipal

Dadu Agro Pvt. Ltd. 11000 3000 GW

Pearl Drinks Ltd. 530000 345000 GW/Municipal

SSMP Industries Ltd. 16000 6500 GW

Kontay Beverages 3000 600 GW/Municipal

Production of R.O.Water Shree Sai man Foods 36000 65 GW

Packaged Drinking Water

Soft Drinks, Mineral Water, Soda, Carbonated

Aerated water, fruit juice
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The wastewater that gets generated in most of the plants is chiefly from the 

requirement to wash away the settled matter from the filters in place. The 

processing does pollute the water by biodegradable pollutants, but they are 

within prescribed standards. Effluent Treatment Plant is there in place and as 

per the last DPCC inspection, it has been to be satisfactorily functional as well. 

The wastewater is not reused as of yet and is directly thrown off into the 

sewer. 

 

The main points to have come out of the field visit to the Perfect Beverages Bottling 

Plant unit at Okhla, South Delhi were 

 

 On being asked the source of water used, it was informed that they primarily 

use groundwater as raw water. Water supplied by tankers are also used. This 

is in contrast to the file recorded by DPCC where it is claimed that this 

particular factory uses water only from municipal tankers. The volume 

consumed daily varies with seasons since, the demands for water vary with 

seasons. They have a demand-oriented approach of production. In the peak 

summers, the water consumption goes upto 40-50,000 litres per day, while in 

the winters , it drops to as low as 2000-5000 litres per day. In the files 

maintained by DPCC, the data pertaining to daily water use was recorded as 

6700 litres per day. 

 The flow diagram of the manufacturing process is thus 

 

Chlorination : Treatment with sodium hypochloride to disinfect 

 

 

 

Sand Filters : To filter the water and remove relatively large particles 

 

 

 

Activated carbon Filter : Removal of odour and also absorption of chlorine 

which gets produced in the first step 

 

 

 

 

Cartridge filter : To remove bacteria and other matter larger than 5 microns 

 

 

 

 

Membrane of 0.0001 micron : water is passed through this membrane by 
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high pressure pump since normal pressure pump is not at all effective 

 

 

 

 

 

Passed through UV Lamps and ozonized to kill off suspended bacteria. Then 

stored in the storage tank. 

 Parallel to this process, runs the process of cleaning and washing of 

containers. They are cleaned using detergents first, and then washed off with 

some stored treated water by the method of internal washing, i.e. water is 

only periodically discharged off. This treated water is stored in an 80 litre 

capacity container which is fitted with a spray nozzle. These containers are 

then sent off to collect treated water from the storage tanks and then 

dispatched. This activity is the chief generator of untreated wastewater. The 

wastewater that is generated from the treatment process is sent off for 

treatment to an ETP set up by this factory and is claimed to be reused as raw 

water source again. It was also informed that there is a common effluent 

treatment plant which though, does not function properly. 

 The wastewater that gets generated are chiefly from the requirement to wash 

away the settled matter from the filters in place and the process of cleaning 

of the containers with detergents. The processing does pollute the water by 

biodegradable pollutants, but they are within prescribed standards. The 

wastewater emerging out of washing process has detergents and as such are 

not biodegradable and as such cannot be used or even effectively treated. So, 

wastewater from this source is disposed off. Effluent Treatment Plant is there 

in place to treat wastewater produced from the processing part and as per 

the last DPCC Inspection, it has been to be satisfactorily functional as well. 

The wastewater generated is again directly proportional to the volume 

consumed. Naturally, a lot of it is generated in the summer months. An 

employee who took me through the process pointed that wastewater 

generated is roughly about 30 % of the water consumed, while the owner of 

the industry said that the wastewater which does not get reused is about 

600-700 litres daily during the peak summer months and falls off to about 

100-200 litres during the winters. 

 The plant visited was not a very big one. The cost of apparatus in place to 

treat groundwater is around 3.5-4 lakhs while that of the ozone gas blender 

is another 1 lakh. Unfortunately, this is the situation of most bottling plants in 

Delhi barring a few exceptional plants of Bisleri , IRCTC etc. The efficiency of 

the processes were not very good. The current process in place is to pump 

groundwater and completely fill the storage tank. Once it is done, the water 

from the tank is taken up for treatment. When the tank gets empty, the 

process is repeated. The pump used is of 7.5 horsepower rating while it has 
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been clearly mentioned that in notified areas, pumps cannot be more than 1 

hp in capacity, Okhla, South Delhi comes under a notified area. As of now, the 

process of closing of valve upon the filling of the tank is done manually. This 

inevitably results in quite a lot of water being wasted. It also requires some 

worker to constantly monitor the storage tank, leading to inefficiency. 

Installation of an inexpensive sensor in the storage tank which would detect 

the water levels and automatically close the pump valve could be looked into. 

There were also lack of a proper drainage infrastructure to carry off the 

wastewater generated from the washing process. 

 

 

Figure 10: The valve levers of the groundwater pumps in the pic. They are manually operated. 
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Figure 11: There are leakages in the pipes of the treatment unit. As can be seen, they are being collected in 
a plate. 

  
 

4.3 Gap Analysis 

The major gaps considered have been concisely tabulated below 
 
 
Table 16: Gap Analysis Schematic 

S. No. Current Govt. Policy What is needed 
 

1 
Consumers need to pay rent 

on Water Meters installed by Govt. 

Installing of water meters needs incentives 
No-one would otherwise want to set up meters 

 

2 
Water cess levied on industries, the only 

measure to regulate water use 

More stringent policies and laws 
to regulate water use by industries 

 

3 
Rebate on buildings which have RWH, 

wastewater recycle or both 

Also need to have Penalties in case it is 
not done 

 

4 
Rebate is a specific percentage waiver 

on the total water bill 

Rebate could instead be based on 
amount of rainwater collected 

or area constructed for 
harvesting 

 

5 
A fixed percentage of total water used 

needs to be given back to Yamuna 

Implementation of this policy useful only after 
proper treatment infrastructure is in place 

 

6 
No sufficient funds allocated for 

anti-corrosion measures in sewer pipes 

Need to have funds to carry out corrosion 
removal work as per CPHEEO manual 

 
 

7 
Rainwater Harvesting 

encouraged in individual 
Households 

Need to foster Community based 
Harvesting& form WUAs to improve 
accountability, reduce monitoring 

requirements 
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8 
Groundwater Regulation Policies 

require manpower for 
monitoring. Manpower is lacking. 

Punishments fail to act as a 
deterrent as a result 

Minimise human interference. A more 
automated system of regulation. For 
example, limited electricity supply to 

groundwater extracting pump 

 
 
 

9 

No specific mention of special 
financial assistance provided to 

bottling plants, pickling 
industries etc. for installing 

efficient infrastructure 

Need for industries to be provided with 
financial assistance in some cases and 

incentives in some cases to have 
infrastructure in place which does not 

waste water and uses less 

 
 

 Metering is a fairly new concept and quite clearly, households and 

industries in particular won’t want to have meters installed in 

their plumbing units. Therefore, in order to have metered 

connections installed by majority of the people in Delhi, either 

metering needs to be incentivised or failure to meter needs to be 

penalized. Neither of this is taking place as of yet. Beside this, the 

whole process of metering in place as of now is quite 

cumbersome and requires the users to use their own resources,  

either in form of paying rent to govt. or installing their own 

metering unit. This acts as a further deterrent. Also, in case 

meters are installed by the consumers themselves, 

documentations of it needs to be provided to the concerned 

authorities making    the procedure cumbersome. 

 

 The water tariff levied on households and industries alike fails to bring 

about regulated water use in these sectors. In the case of industries using 

more water to dilute effluents to meet the concentration standards of 

impurities is still the cheaper option compared to having treatment 

facilities for these effluents. As far as domestic use goes, households in Delhi 

that get sufficient water are also those who are well off most of the times. 

So, the water tariffs don’t pinch them as such. Laws and policies other than 

water tariffs need to be in place if water regulation is to be achieved. 

 When it comes to rainwater harvesting, only incentives have been provided 

in terms of fee rebate from total water bill in case the necessary 

infrastructure is in place. There are no penalties in place as of yet in the 

event of households not implementing them within a pre-specified time 

limit. It is only notified that new households would need to have RWH 

structures to get access to water lines, but there are no such similar policies 

on the old and existing households. These gaps may exist partly due to the 

concept of rainwater harvesting in urban scenario being a relatively new one 

and also the general reluctance of govt. to go through the process of 

monitoring and that of citizens in installing a unit in place.  
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 The fee rebate in place as of yet is a fixed percentage of the total water 

bill and does not take into consideration the amount of rainwater collected , 

either in storage pits or to replenish groundwater. The policies also state that 

rebate would be given if RWH structures are in place and not if rainwater is 

actually getting collected. This has led to many households misusing this 

policy and illegally drawing groundwater from the recharge pit. It is also very 

difficult to monitor how RWH structures are used by each and every 

household which claims to have implemented it. In short, there is a general 

lack of incentive to collect rainwater and also there is a loophole in the 

policy. 

 There is an existing norm of discharging a fixed percentage of the total water 

used to Yamuna [20]. Although, this law is in good spirit, the present 

scenario of wastewater treatment does not make this a viable policy. If 

proper treatment infrastructure is there, this could be a very good policy 

since, the pollutants would then be diluted and cleansed by the water 

discharged. But , in this scenario, not enough water is getting discharged 

and the situation is only getting exacerbated due to dumping of even more 

pollutants.This rule clearly needs to be tweaked or the wastewater discharge 

needs to be improved. 

 Corrosion in sewer pipes hasn’t yet been given much importance [21]. As a 

result, the conditions of sewer pipes deteriorate and then , there is a need to 

completely replace them with newer sections. This is a very arduous and 

time consuming process, since the leakage spots need to be identified and 

then necessary action is to be taken. Corrosion resistant measures are 

suffering due to a lack of funds and lack of importance given. 
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J 

 

Have a feedback  

mechanism to 

record  water 

supply exceeded 

 

Fix a daily             

volumetric 

limit on 

Industries 

5.  Recommendations, Scope and Strategy for Implementation 
 
 
 

 
The recommendations proposed are based on literature review, discussions with 

mentors and other experts, field visits conducted and on my own understanding of 

the situation. They have been provided in detail 
 

 

5.1.   Volumetric Limit & Water Credit System in Industries 

  Recommendation :   Place a volumetric limit a n d  h a v e  a  w a t e r  

c r e d i t  s y s t e m  on the daily water used from municipal water sources 

like Water Tanks and Pipelines by all industries in Delhi, particularly the 

pickling and electroplating industries. 

 

Scope :   Placing a volumetric limit on industries would act as an efficient 

regulatory mechanism rather than the cost factor that is in place at the 

moment. While deciding on the volumetric limit, water required for each 

and  every  process  will  be  calculated  considering  the  processes  to  be 

efficient in water use and then some percentage of leeway could be agreed 

upon. The water used from groundwater sources will also be taken into 

account.  
 

Strategy :    
 
 
 
 
 
  
 

 
 
 
 

Have meters 
compulsorily 
installed at all 
water inlets 

 

 
 

 
 
 
 
 
 
 

 

 

 
Figure 12: Framework for Recommendation 1 
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The feasibility of the proposal could be looked into by DPCC officials. If found feasible, 

further research would be required as to determining the exact amount of cap for 

every industry taking into account factors affecting like water use type, industry 

requirements, variation in production throughout the year. This is where specialist 

organisations like Shriram Institute for Industrial Research and NGOs like CSE come 

in to name just a few.  

After the limit is decided, meters from all the water inlets would keep track of water 

used. All these meters would be fed to a Master Water Meter which would sum up 

the net water used. These data would be monitored online by regulatory Authorities. 

If an Industry is found to not have functional meters in place, there should be a 

provision for heavy penalties. 

There would be a feedback mechanism in place. If an Industry exceeds its water use 

limit within a period of 24 hours, it would owe the govt. the excess amount used. 

Also, the valve system would lessen the water flow. A buzzer system would warn the 

industry that the limit has been exceeded. If the industry uses lesser amount of 

water, it would be able to sell off that much quantity of water at its market rate to 

other industries or to the govt. The circuitry required is depicted below.    

 

              Control To Buzzer System 

 

Controls to lessen water flow 

                                                        Feedback 

 

 

 

 

 

 

 

 

                 Valves 

 

 

 

 

 

 

 

 

Master Water Meter 

Microcontroller  

Water Meters at each Water 

Inlet 
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 5.2  Equitable Distribution of Water 

  Recommendation : Consider setting up Water Treatment Plants in regions 

which are currently far off from such Plants. 
 

Scope :  Regions of Mehrauli, Narela and Najafgarh have a low per capita of 

water available and there is a direct correlation between this and the fact 

that there are no Water Treatment Plants here. The fact that these are low 

income regions also  might be  a  factor. The sources for these treatment 

plants  could  be  redistributed  based  on  an  analysis  of  which  treatment 

plants could make do with less quantity of water. This would mainly ensure 

a more equitable distribution of water. 
 

Strategy :    
 
 
 
 
 
 
 
 
 
 
 

Identify Plants 
based on locality 

with surplus 
water supply. 

 

Identify suitable 
locations of new 
Treatment Plants 

esp. in 
Najafgarh,Mehra 

uli etc. 

Determine how 
much quantity 

of water to 
redistribute 

from sources.

Conduct a cost 
analysis and  

material 
requirement for 

construction of new 
canals and plants. 

 
 
 
 
 
 
 
 
 

 

 

 The distribution of water treatment plants is not uniform in Delhi. Coupled 

with the abysmal condition of pipes and pumping stations, regions at the tail end of 

the pipes suffer with less water. A better distribution of water supply could be looked 

into. We would firstly identify areas with water surplus and also with close proximity 

to treatment plants. Areas close to Yamuna, like East Delhi and Delhi Cantonment 

could be looked into. The amount of water taken by these plants as of now could be 

brought down and the water redistributed for treatment in the new scarcity areas as 

aforementioned. The costs that would be incurred needs to be kept in mind for the 

feasibility of the idea. The return and the long term effect this idea would have should 

also be given due consideration. A rough figure on how much water needs to be 

 Figure 13: Schematic of Volumetric Limit Water Circuit 

Figure 14: Framework for Recommendation 2 
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redistributed also needs to be done based on the relative demands in the concerned 

areas. Diversion canals can be made from existing Canals which convey water to the 

existing treatment Plants. The aspects which need to be considered to redistribute 

the desired volume would be the width and depth of the canal. 

 

 5.3  Restructuring  the Rebate Policy 

  Recommendation :    Provide rebate  on  total  water  tariff  based  on  the 

amount of rainwater collected on a monthly basis and the amount of water 

used in comparison to a standard amount of water rather than simply 

having rebates on having the necessary infrastructure in place. 
 

Scope : Rainwater Harvesting units are installed but then often misused for 

illegally drawing groundwater. Instead of having incentives for simply 

installing  the  system  in  place,  rebates  need  to  be  given  for  rainwater 

actually collected or wastewater actually put to use. This would increase the 

efficiency of these techniques as well improve the accountability. Flow 

meters would be installed at the inlet of rainwater collection pipe from the 

catchment   area   to   measure   the   rainwater   collected.   This   could   be 

monitored by DPCC online reducing chances of false reporting of data. In a 

similar way, flow meters would be installed at inlet and the amount 

consumed compared with a standard amount of water. If found less, rebates 

would be granted. If found more, penalties could be imposed depending on 

the exceeded quantity. But penalties may act as a deterrent for households 

to cooperate in this initiative. So, we could have lenient penalties to start 

with or have penalties for repeat offenders. 

 

Better still, since these measures might get cumbersome if implemented at 

an individual level, we could make do with individual based rainwater 

harvesting and instead go for community based rainwater harvesting with 

5-6 households having a common storage or recharge pit [ 22]. 

 

Strategy:
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Incentivise 
metering 

 

 

 

 

 

 at water inlets  

 at rainwater harvesting pipe inlets 

 Flow meters should be able to detect rainwater to 
prevent fraudulent practices 

 
Factors 

 

 
 Decide on a 
water 
consumptio
n limit 

• Season  

• Family Size 

• Income Status

 
 
 

Rebate 
Policy 

• based on volume of rainwater collected in a period of time 

• if water consumed is less than the limit decided, rebate 
proportional to how much the difference is

 
 
 

 

 

 
 
 

 The first step to implementing this solution would be to have meters installed 

at households in requisite places. For wastewater reuse, further research needs to be 

done to arrive at a standard water consumption allowance subject to type of water 

use and considering the potential use of wastewater. The final suggestions with the 

backing of active organisations can then be put forward to the Govt. In Appendix B, a 

dashboard design has been provided which incorporates all this information and 

some other in a concise Online Profile of the user.   
 

 
 

 5.4  Incentivising Water Meters 

 Recommendation : Propagate Water Metering by way of incentives. 
 

Scope : The whole process of metering in place as of now is quite 

cumbersome and requires the users to use their own resources, either in 

form of paying rent to govt. or installing their own metering unit. It would 

be better if water meters are made free of charge for households by the 

govt. or some rebates on the water bill are made in case of the water meters 

functioning properly. This could be easily monitored by DPCC online. 

Appendix B can again be referred for the same. 

 

Figure 15: Framework for Recommendation 3 
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Strategy :
 

 
 

• responsible for 

Where to install 
 • number of 

meters reqd. 
installing meters 

• online 
monitoring of 
data 

Suggest DJB to have 
a monitoring 

division 

•Water Inlets 
• RWH Structures 

• Ground-
water 
Pumps 

• Funds 

 

 
 
 

Data Analysis 

 
 
 
 
 

 
 

 

 Metering as seen in the previous recommendation has to be incentivized. In fact , 

the possibility of earning rebates through reduced water consumption may also act as 

an added incentive to go for metering as, without metering, there is no way to know 

how much water was used and how much rainwater got collected. Procurement of the 

huge amounts of meters will not be an easy task for the authorities because of the sheer 

number of them required. Likely sources need to be identified and also funds need to be 

collected.   The online monitoring system would help in minimizing manpower 

requirement in addition to improving authenticity of data. 
 

 

 5.5 Using Sludge as a source of funds 

  Recommendation  :   Encourage  sludge  generated  after  dewatering  in 

industries and also from treatment plants to be used in landfills. 

Scope :  The dewatered sludge that gets generated from pickling industries 

is only stored as of yet and not put to use in landfill and other possible 

avenues for example as manure. They are instead only stored as of yet, 

which is both hazardous and an economic loss [23]. The govt. could instead 

run  a  mechanism which makes  it  feasible  for  industries to  sell  off  this 

sludge for landfill or in horticulture clubs for manure. 

Strategy : 
 
 
 

 
 

Identify sectors 
requiring landfill 
& manure 

 

 

 

 

Determine sludge 
generated and 
landfill reqd. 

Check feasibility 

Form Tie-Ups b/w 
the two sectors with 

govt. backin

Figure 16: Framework for  Recommendation 4 

Figure 17: Framework for Recommendation 5 
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The solid sludge that is generated after the process of dewatering has the potential to be 

used as landfills. It is not being currently done even though it is being stored in a place. Due 

to the presence of some metals like Iron etc. , with a bit of treatment to remove certain 

harmful toxic metals, this sludge could also be used as manure in horticultural farms. A cost 

analysis needs to be done to determine how much revenue can be generated by selling off 

the volumes of sludge that have been stored and would keep getting stored. An analysis 

could then be carried out that whether this revenue could substantially help in setting up 

better treatment facilities that these industries need to regulate water use as well as pollute 

less water.  

 

 

 5.6  Groundwater Propriety Rights to Government 

Recommendation:  Consider g i v i n g  the govt. propriety rights to 

groundwater resources. Other users would need to have prior permission 

from the Govt. to use groundwater even in their own areas. This policy is to 

be applicable to only residential areas.  

 

Scope: Ideally, this recommendation could be expanded to all areas in 

the long run. But since, agricultural & Industrial areas generally always 

have political interference, a good place to start this policy would be the 

residential areas. The government or any government approved authority 

will have the first right to use groundwater. Households would need to 

have prior permission to draw a fixed, prescribed amount of 

groundwater. Non Compliance would attract heavy penalties.  Appendix 

B can again be referred to in this regard. The Govt. would also have the 

right to disperse them in areas of need. The household whose groundwater 

is taken up to be used somewhere else would be paid as per the amount of 

water taken. Water User Associations (WUAs) as described in Section 2.1.3 

can also take up this added responsibility of providing their groundwater 

resources to the Govt. from their member households as well as take punitive 

actions. Payments received would be equally divided among the members. 

The possible punitive actions that could be taken against a defaulter by the 

Authorities or the WUAs could be 

 Sealing of bore-well 

 Confiscation of pumps 

 Monetary Penalties 

 Termination or suspension from the concerned WUA, thus not eligible 

to their benefits till the concerned period of time 

   

The kind and degree of punishment given would be subject to the seriousness 

of the offence and the frequency of offence by the offender.  
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Strategy: 
 
 
 
 
 
 
 

Incentivize 
metered use   

• have a rebate or penalty policy for metered groundwater extraction 

• online monitoring of groundwater use  

• identify offenders – use without permission, use excess of water
 
 
 
 
 

 
Set up a 
Department 

 for granting permissions to users  
 for directing how much to use 

 for conflict resolution with WUAs 

 

 
 
 
 
 

 
 

Prepare 
Master Plan 

• identify recharge pits and demand areas to pair up such that the 
most economical network is obtained 

• prepare an algorithm to form the basis of decision making 

 
 
 

                                                      

 

  

This recommendation could be implemented in the long run and would prove to have 

better accountability and ease of monitoring and maintenance. The suggestions of 

environmental agencies like CSE and groundwater authorities would be needed to go 

ahead with this suggestion. Zonal analysis on economic condition, population density and 

groundwater mapping also needs to be done to identify groundwater scarce and surplus 

regions. An algorithm can then be prepared which would decide whom to give permission 

and how much water use to be allowed. This algorithm will be based on the Zonal Analysis 

of demography, economic conditions of households and groundwater profile. There would 

be an online portal for requesting permissions. For those households and users who do not 

have instant internet access, a provision for paper based request form would be available 

which would ask them for all the requisite information. The information on the metering 

status would be available to the Authorities. Awareness of this new policy could be raised 

through newspaper coverage, though govt. initiatives and through NGOs working in the 

environment sector. Certain WUAs could also step up for voluntary help in this regard.  

 

 

 

 

Figure 18: Framework for Recommendation 6 
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5.7  Amperage Cap on groundwater extracting pumps 

Recommendation :  Consider having a daily electric consumption limit on pumps used for 

groundwater extraction. 

Scope : It is an indirect & effective way to regulate groundwater use. Its also tough to find a 

loophole through this. This has been done with some degree of success in Mexico. This 

policy would be in effect at industrial ,agricultural  and all other areas where the Govt. 

would not have the propriety rights over groundwater. Industries and agricultural units 

would not be able to pump as much water as they want as the daily supply to the pumps 

would be limited. Once they exceed that level, electric supply to the pump would be cut off. 

As mentioned in a prior recommendation, giving propriety rights to any Govt. Authority 

might become an extreme step in Industrial and Agricultural lands since a lot of influential 

groups have conflicting interests in these two sectors. Farmer Unions and powerful 

Industrial Associations may influence the Govt. into making the propriety policy ineffective. 

The policy of amperage caps on the other hand is an intermediate solution and is more of a 

regulatory measure. It also does not require much manpower for monitoring purposes, 

since automated processes can be effective. It also does not have any punitive measures. 

Strategy:  

 

Figure 19: Framework for Recommendation 7 

 

The circuitry of the pump is in parallel with rest of the main circuit. The basic purpose of 

the circuit is to automatically cut-off the supply to pump motors installed for ground water 

extractions if the accumulated power drawn by the motor over a specified time exceeds  
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certain values and this cut off only be reset till the 24 hour cycle gets over  i.e. after 24 

hours of the start of the cycle or any other time as programmed.  This will impose a limit on 

groundwater withdrawal by any installation. The supply in the household building or any 

other installations enters in to the building followed by an isolator switch of requisite 

capacity. After the switch, the energy meter supplied by the distribution company is 

installed. The automatic cut-off of the supply to motor of water pump can be achieved by 

installation of   simple  Pre Paid Type Energy Meters which are available at market as 

standard products. The meters can record in memory the cumulative total consumptions, 

numbers of cut-off , numbers of reset etc. The meter can be programmed to suit the 

applications and can be monitored from remote control stations. 

 

The data obtained from this circuitry can also be viewed and monitored online. This way 

authorities can keep a tab on which units are having regular problems with managing their 

electricity consumption. The conflict resolution mechanism can come in handy to help out 

these units. A tab on which units are performing satisfactory can also be similarly kept. 

There can be a reward policy in place to encourage their good performances.  

 

      To rest of the circuitry  

         

 

        

 

 

 

 

 

 

 

 

 

 

 

Meter Unit 
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Electric Units 
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break 
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in X hrs. (X<24) 

Stores 

Information 

Figure 20: Schematic  for Electric Meter for Pump 
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5.8 Community based rainwater harvesting 

 

Recommendation : Foster Community Rainwater Harvesting rather than continue with 

the individual household policy followed at present. 

 

Scope :  One obvious improvement this policy would have is with so many people having 

claim over the rainwater collected in the common storage tank, accountability will 

improve. It has been observed that the current individual household based rainwater 

harvesting system has not been effective. The rainwater, if at all collected is again not used 

judiciously. The storage pits are quite many times also used to illegally draw groundwater. 

With the formation of Water User Associations(WUAs) who are directly answerable to 

regulatory Authorities, this malpractice could be effectively checked. Also since the water 

collected would be that of a whole group, water use would be judiciously done. 

The details need to be defined in the policy. Minimum and Maximum no. of households to 

form an User Association ; volume of the Common Storage Tank as a function of harvest 

area available of all the households ; how is the water to be shared  and the likes.  

Strategy :  

 

 

Figure 21: Framework for Recommendation 8 

Govt. would form User Associations(WUAs)of say 5-10 households and give the members 

powers to penalise default members. Regulatory Bodies like Delhi Pollution Control 

Committee and Central Groundwater Authority would have the responsibility to overlook 

and guide these WUAs. WUAs would also have a say in policy framing. There would be a 
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conflict resolution mechanism to carry this out. In this mechanism, WUA representatives 

would put forth their suggestions on policies and other relevant issues to the regulatory 

bodies. The ultimate Policy Making powers would rest with the regulatory bodies. Funds to 

set up infrastructure could be provided by the Govt. or in aid with voluntary bodies and 

their maintenance would require to be carried out by the Associations. Associations will get 

rebates for harvesting water the way as elucidated in an earlier recommendation. 
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6.  Conclusion 
 
 
 

 
This project on addressing Water Crisis is a very important one. At the same time, 

a lot of other people also have and continue to work on this issue. The endeavour 

in this project has been to think out of the box and come up with innovative 

solutions to the problem.  

 

There is quite a lot of scope for future work in this project. The main research areas 

would be to decide on the various limits to be prescribed. They are the limits on 

water use, electricity consumption, coming up with rebate statistics taking into 

account all the affecting factors. The proposal for domestic wastewater treatment 

model, as described in Appendix B also needs a lot of feasibility and data analysis. 

Particular research would be required for coming up with a strategy to implement 

the parallel circuitry of Toilet Flushing using treated wastewater.  

 

The feasibility of the implementation of the solutions proposed will ultimately 

decide the usefulness of this project, but there may be cases of some proposed 

solutions which are not feasible and thus cannot be implemented now, become 

feasible sometime in the future. It is with this hope that this project has been 

undertaken. 
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Collective Action in Water Governance: A Comparative Study of Groundwater User 

Associations in La Mancha Aquifers in Spain 

 

[25] –  Christopher A. Scott  & Tushaar Shah, South Asia Regional Office, International 

Water Management Institute, Hyderabad, India &  Sustainable Groundwater 

Management, International Water Management Institute, Anand, India, “Groundwater 

overdraft reduction through agricultural energy policy: insights from India and Mexico “ 

( 22 January, 2007) 

 

[26] – Field Visit to Delhi Pollution Control Committee under Mr. Kishan Kumar
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Appendix A: Meetings and Interviews 
 
#1 

 
Date: May 23, 2013 

 
Time: 4PM 

 
Duration of Discussion: 90 minutes 

 
Discussion : 

 
 Major water sources in Delhi are Yamuna, Upper Ganga Canal in UP and 

Ranney wells which are located around Yamuna 

 Groundwater illegally used 

 The stainless steel pickling industry at Wazirpur and electroplating 

industries are a few of the industries which are not using water judiciously 

 The bottling industries are using reverse osmosis technology for 

purification purposes as of yet. A better technology for judicious water use 

can be proposed 

 The Common Treatment Plants (CTPs) , Sewage Treatment Plants(STPs) 

and the Effluent Treatment Plants (ETPs) in Delhi are not able to treat the 

wastewater such that it could be reused. Help in this regard has been taken 

from Singapore officials 

 Tertiary Treatment is not being carried out at a lot of STPs in Delhi 

 Apollo Hospital, to mention one, still has an outdated timer system in their 

wash basins which lead to a lot of water wastage, despite having the 

resources to install sensor systems in their plumbing systems 
 

 
 
 

Action Items before next discussion : 
 

 Go through the websites of CPCB ,DPCC and DJB (1 day) 

 Gather data on total water usage in Delhi and its distribution across the 

sectors of domestic, commercial and industrial use ( 1 week) 

 Gather data on the number of STPs , CTPs and ETPs functional (1 week) 

 Find out about the various purposes water is needed for, in all the sectors 

and the quality of water required to carry out those tasks ( 2 weeks) 
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#2 
 
Date: May 29, 2013 

 
Time: 2:15 PM 

 
Duration of Discussion: 45 minutes 

 
Discussion : 

 
 Doubts were expressed about the authenticity of the extended aeration 

technique being used in the Sewage Treatment Plants(STPs) as mentioned 

in the Shriram report 

 Some STPs don’t have a check mechanism in place to measure the volume of 

water treated 

 Some STPs do have an ultrasonic flow metric device installed in place, but 

some of them don’t work 

 The focus area of the project as of yet is to be on 

o Looking into the water usages by the pickling, electroplating industries 

and tentatively Thermal Power Plants in Delhi since they are extensive 

in number and don’t have a proper water reuse plan 

o Reuse of treated effluents from CETPs and STPs for viable purposes. e.g 

: in service stations 

o Tertiary treatment in STPs 

 Pickling Industries typically have a water requirement of 1 lakh litres per 

day and there are about 400 units in Delhi 
 

Action Items before Next Discussion 
 

 Conduct field visits to the STPs at Rithala (Biofilter) and at Delhi Gate 

(Densadag Technology) 

 Conduct field trips to Pickling Industries at Wazirpur and Electroplating 

Industries at Anantparbat 

 Find data on quantity of water consumed by industries in DPCC files 
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#3 
 
Date: June 03, 2013 

 
Time: 12 noon 

 
Duration of Discussion: 90 
minutes 

 
Discussion  

 
We mostly had a discussion on what measures can be taken up related to 

addressing water crisis. We intend to ask Shri Sandeep Mishra and a lot other 

people with varied expertise regarding the feasibility of the solutions an ask for 

suggestions for new solutions. Some of the possible solutions discussed were 
 

 Installing  decentralized  wastewater  treatment  plants  in  clubs  wherever 

possible the same way CSE has done in their Tughlakabad office 

 In domestic units, use wastewater for horticultural purposes after treating 

them   through   horizontal   plant   beds   consisting  of   canna   plants   and 

wherever possible have an aesthetically pleasing oxidation pond to be able 

to reuse wastewater in toilet flushing systems 

 I   had  a   suggestion  of  placing   a   volumetric  limit   on  industries  and 

commercial centres on daily water use which I have been suggested can be 

definitely considered 

 Consider stopping of subsidy given for rainwater harvesting as it can be 

potentially misused. We could instead have colony based rainwater 

harvesting system with a storage unit for say , every 5 housings. 

 Consider declaring groundwater a government property and not a private 

one. Also, only the government or any government approved authority will 

the right to use stored rainwater and disperse them in areas of need 

 Consider having a  drainage system for collected rainwater which would 

replenish groundwater in areas where the groundwater levels are scarce. 

Open channel drains with desired slopes could be made and carried off to 

suitable sites and then the groundwater there could be recharged using 

dropdowns 

 Reconsider  the   closing   of   sewage   nullahs.   The   gases   generated  like 

hydrogen sulphide don’t have the means to escape in a closed drain and 

what happens is, combining with moisture, hydrogen sulphide is generated 

which eats up the upper concrete surface, raising the chances of sewage 

leakages as well as that of gas. If the drains are desired to be kept closed 

considering aesthetics and foul smell, provision for preventing corrosion by 

passing air blasts through the drains to flush the gas and then dispersing it 

high up or taking it to a chamber with water to produce sulphuric acid 

which could then be put to use by laboratories etc. 
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Action Items before Next Discussion : 

 

• Meet and take suggestions from experienced people and get into details of 
those which are considered feasible 

• Take advice on where to take field trips 

• Go through the CPHEEO Manual on corrosion resistant measures that can be 
taken up in sewers 

 

 

 

#4  

Date :  02/07/2013 

 

Time : 3 pm 

 

Duration of Discussion: 90 minutes 
 
 
Discussion  

 

The discussion was regarding designing of an experimental setup to test whether 
canna plants would provide effective treatment against soap water, so that it could 
be reused for horticultural purposes. The main points to have emerged out were 

 With reference from information provided by the blog of Mrs. Pooja 
Chaphalkar on domestic waste water reuse system and taking data on typical 
water usage in Delhi households from the document “Water Poverty in Urban 
India: A Study of Major Cities” by Abdul Shaban from Tata Institute of Social 
Science, Mumbai , we arrived at a decision to assume 
 Water consumption of the household to be 377 litres/ day. 
 Desired retention time of water in canna beds to be 1 day. 
 Surface Area of canna beds to be 2.4 square meters ( 3mX0.8m). 
 Depth of canna bed to be 0.6 meters. 
 Hence, volume of bed would be 3mX0.8mX0.6m = 1.44 cubic meters. 
 Flow Rate required for this would then be 1.44 cubic meters divided by 1 

day. That comes to be 1 liter/ min. 
 This means if we have a collection drum of 20 liters capacity, it would 

take a full tank to empty in 20 minutes. 
 The flow rate can be controlled by a pinch cock fitted to the pipe. 

 

 The Layout of the whole system that has been decided on is thus 
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                                                        Pinch Valve 

 

 

 

 

                                                                                                         Weir and 

V-Notch 

 

 

 

 The Layout of the Canna Plants in the Bed would be thus. Assuming we would 

be needing 18 canna plants, we would have  

 

 

  50 cms   25 cms 

  

0.8m 

 

 

     3m 

 

 

 

Collection  

Drum  

( 20 liters) 

Reed Bed of canna plants and 

gravel 

(3mX0.8mX0.6m) 

Storage Tank for use 

(20 liters) 
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In addition to  the mentor meetings, field visits were carried out too. The 

questionnaire prepared for the field visit to the Pickling Industry  is provided. The 

focus was to get an idea of the way they use water and the efficiency of the treatment 

processes which they follow.  

 

 

PICKLING INDUSTRY QUESTIONNAIRE 7th June,2013 

 

Delhi Pollution Control Committee 

 

 

 

 

1.          How much quantity of water is used daily ? 

 

 

2. Which acids are used in the industry ? 

 

 

 

 

3. How much  acid  is used daily ? 

 

 

4. Is Electrolytic Pickling done ? If yes, how much water is used daily for it and 
what is the electrolyte used ? 

 

 

 

 

5. What are the major metal ions generated ? 

 

 

 

 

6. If electrolytic pickling is used, what measures are taken to reduce toxic Cr6+ 

to Cr3+ ? 
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7. Is  the pickling  activity maintained by continuously adding fresh acid or 
raising temperature? If yes, at what rate ? 

 

 

 

 

 

8. Are the metals continuously separated from the bath to improve efficiency ? 

 

 

 

 

9. Is the sludge generated used somewhere ? If yes, then for what purposes and 
how much ? 

 

 

 

 

 

 

10. What is the method used for treating spent pickling acid ? 

 

 

11. How much water is typically used daily in the pickling bath ? What is done to 
treat the wastewater generated? 

 

 

 

 

12. How  much  water  is  used  up  for  rinsing  of  steel  surface  ?  What  is  the 
technique applied ? 

 

 

 

13. How much rinse water is used for electrolytic pickling, in case it is done ? 
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14. Is acid regeneration followed ? If yes, by which method is it done ? How much 
water used ? 

 

a. Ionic Exchange followed by neutralisation  

b. Diffusion dialysis 

c.          Neutralisation 

 d.          Nanofiltration 

 e.          Other 

 

 

 

15. Is nitrate treatment carried out ? If yes, what are the methods of nitrate 
applied ? 

 

a. Partly substitute nitric acid with some other acid  

b. Recycling of nitric acid 

c. Biological denitrification  

d. Membrane filtration 

e.          Other 

 

 

16.        How is the pH regulated in case the neutralization process is used ? 

 

 

 

 

17. How much is typically the water content in the sludge formed ? Is Sludge 
dewatering done ? 

 

 

 

 

 

 

18.       What is done of the water obtained from sludge dewatering ? 
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19.       In case neutralization process is used, which is the procedure adopted ? 

 

a. Conventional 

 

b. High Density Sludge process (HDS) 

 

c. Staged 

 

 
 Additional Information 

 

 

 

 
The questionnaire prepared for the field visit to Rithala 
Sewage Treatment Plant  is provided. The aim was to gain 
an insight into the roadlocks encountered by sewage 
treatment plants in Delhi in general, particularly towards 
installing tertiary treatment. Also, the treatment 
processes and the status of the accessory units like pipes 
and pumping stations were desired.  
 
 
 
 

RITHALA SEWAGE TREATMENT PLANT FIELD VISIT 
 

11/06/2013 
 
 
 
 

1.   What is the capacity of the Sewage Treatment Plant ? 
 
 
 

2.   What is the actual volume of sewage the plant receives ? 
 
 

 
3.   From which sewage pumping stations does the plant receive sewage ? 

 
 
 
 
 
 

4.   How far are these pumping stations ? 
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5.   What is the type of pump they use and what are the capacities of these 

pumps? Are they the same for all sewage pumping stations irrespective of 

distance ? 

 

 

 

 

6.   What are the main reasons for the plant not receiving capacity sewage if it 

is the case at all? 
 
 
 
 
 

 
 
 
7.   What are the primary and secondary treatment processes followed ? 

 
 
 

 
8.   Is any tertiary treatment process followed ? 

 
 
 

 
9.   If not, what are the main roadblocks to installing tertiary treatment ? 

 
 
 

 
 
10. Are flow metric devices installed both at the inlet and outlet ? 

 
 
 

11. How often are the sewer pipes checked and maintained ? 
 
 
 

12. What are the measures taken to prevent corrosion in the pipes ? How often? 
 
 
 

13. What are the ways the treated sewage is reused ? Where and how much is 

reused ? 
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14. Have there been any new tentative developments on where else to reuse 

water ? 
 
 
 
 

 Other Important Info. 
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Appendix B  

Water Use Monitoring Dashboard Proposal 

 

 

 

 

Delhi Jal Board | Online Water Monitoring System 

 
Domestic User Profile 

Name :  XYZ      Meter Status 

Address . : ABC       Installed :        ®  Inlets                     Functional :   ® Inlets  

House Reference No. : SD1243..    ® Rainwater                    ® Rainwater    

Zone :  South Delhi(SD)    ® GW Pump        ® GW Pump 

WUA :             View proof of pump Installation     

Domestic User Profile 

Water Use Profile 

Water Consumption (Litres)               Water Harvest 

Municipal                Groundwater     Collected Water Rainwater:  ® Yes     ® No 

Last 24 hrs : ______    ___________     Volume collected :  ________ Litres 

Last Week : _______        __________    Last Reporting Date : --/--/----  

Last Month : _______          ________                  Current Reporting Date : --/--/---- 

View Permission Status of Groundwater Use 

Rebate / Penalty Profile 

No. of members : _______    Water Harvest Rebate : Rs. _________  

Annual Income : Rs. ________               OR 

Season : ____________      Penalty( if not Rainwater) : Rs. ______ 

Prescribed Monthly Limit : _________ Litres   

Rebate Granted : Rs. ___________ 

                   OR      Total Water Bill : Rs. ___________ 

Penalty Awarded : Rs. __________   Net Water Bill : Rs. ____________ 

View Profile History 

Photo 

Back to Home Page 
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Domestic  Wastewater reuse Proposal 

 

Background 

The reuse of wastewater generated from various household activities has become 

very important in the present scenario of Delhi. Contrary to popular belief, treatment 

of wastewater can be done in a low-cost and effective manner. Also to be considered, 

are the obvious benefits. Treated wastewater can be used for non-drinking purposes, 

chiefly gardening and toilet flushing. This would free up tap water for other purposes 

where quality of water is slightly more important. Another benefit is the lesser 

volume of wastewater disposed off into drains. Thus, lesser the chances of pollution. 

This is a proposal attempt on how to go about a pilot project on installing requisite 

infrastructure in a willing household to facilitate wastewater reuse. The goal would 

be to look into the technical feasibility and affordability of the reuse facility. If found 

to be successful, a policy could very well be framed requiring suitable domestic units 

to have this facility in place. 

 

Description 

The two chief avenues of using wastewater in a domestic scenario are for 

horticultural purposes and in toilet flushing. The sources of wastewater can be 

• Bathing units 

• Water basin (excluding kitchen) 

• Drained water from washing machine 

For the use of wastewater for horticultural purposes, water from the aforementioned 

units would need to be collected in a tank. From there, they could be passed off 

through sloped drains which would consist of an aggregate bed to filter off 

particulate matter and canna plants. These plants would absorb the excessive and 

harmful minerals like phosphates. After this treatment, they could be stored in 

another tank. The water can be either manually taken from this tank or pumped to 

sprinklers for horticultural use as seen fit. 

For the use of wastewater in toilet flushing, more treatment would be needed. The 

treated water should ideally be free of particulate matter to avoid settling and 

jamming of units. The wastewater from sources could get collected by way of drains 

directly into an oxidation or an aeration pond for treatment. After treatment, this 

water could then be pumped to the toilet flush store tank for storage and use. The 

oxidation pond can actually be made aesthetically pleasing and decorated. 

 



 

94 
 

Requisites 

For the purpose of using wastewater for horticulture, the facilities that would be 

needed are 

• Pipes and mini-drains to collect water from source units and lead off to the 

main drain. The drains would need maintenance to avoid blocking of drains due to 

settling of suspended matter and the length should be kept as less as possible. 

• The main drain which would consist of aggregates and canna plants. The slope 

of the drains would be a major factor. The flow that the water would have is not 

expected to be too high. So there might be a case of waterlogging. There could be a 

case of requirement of a pump to convey this water at the desired flow.  

• Storage cum settling tanks would be needed, preferably two in number. One 

storage tank could be there to collect the wastewater from generation units. Pumps 

could be fitted in them to pass water through the main drain in case higher flow is 

required. The other storage tank is to be used to collect treated wastewater for final 

consumption.  

• Liquid level sensors are to be installed in both storage tanks at appropriate 

levels. There would also be a feedback mechanism in place to operate the valves of 

the drain to the storage tank. For the tank storing wastewater, when the sensor 

would detect the water level, the valves to the mini-drains would close and the 

wastewater from basins etc. would be directly drained off to the main sewer lines. 

For the tank storing treated wastewater, when the required level is reached, the 

feedback mechanism would switch off the pump at the storage cum settling tank. This 

is a better proposition than the overflow pipe technique, since the costs of 

installation will reduce. The need to periodically maintain the overflow pipe is also 

avoided. 

 

LAYOUT 

Main Drain, consisting of aggregate bed, canna plants 

                               

 

 

 

 

water from basins. et 

 

Storage cum Settling 

Tank 

 

Pump 1                          Storage Tank 

Pump 2                  
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FEEDBACK MECHANISMS 

#1  Between valves and sensor in Storage cum Settling tanks 

 

  

 

 

 

 

                                                 Mini Drain                                             Valve  

                   Valve                                                     When sensor does not detect water                                            

                       When sensor detects water 

 

                                                                  To main sewer drain 

 

 

#2 Between Pump 1 and Storage Tank 

 

 

Tank 
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empty 

Sensor 
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empty tank 

Pump 
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water 

Pump 
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Generation  Unit. (e.g. basin) 
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e 
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For the purpose of using wastewater for toilet flushing, better treatment methods are 

required. The infrastructure required would be  

• One of the better solutions could be the use of oxidation or aeration ponds. 

The costs for operating and maintaining are low. The volume requirement is also 

very low which makes it suitable for this kind of scenario where the wastewater 

volume received won’t be much and also there will be space constraints. 

• Wastewater will again be collected from generation units and through mini 

drains fed to the oxidation pond pit. Mini-drains would require periodic maintenance 

activities. 

• The pond could also be aesthetically pleasing. Some typical plants could also 

be used to ward off the foul smell.  

• Pumps would be needed to draw water from the pond and feed them off to the 

various flush tanks in the house. Also, would be needed are very small tubes drilled 

through the walls which would convey this pumped water and refill the toilet flush 

tanks. The idea of having small tubes is that flush tanks typically require very less 

water at any particular instant (about 8 litres). The aesthetics of the surroundings 

also will not be hurt this way. 

• The purpose of the tank and the flush valve is to hold and then dump water 

very quickly into the bowl. Once the tank has emptied, the flush valve resituates itself 

in the bottom of the tank, covering the drain hole so the tank can be refilled. The refill 

mechanism has a valve that turns the water on and off. The valve turns the water on 

when the filler float falls. The float falls when the water level in the tank drops. So, we 

need to ensure that the flush tank gets directly filled up by treated wastewater 

quickly. When the wastewater is being treated and sent to the tank, the refill knob 

can be kept closed. In the event of there being no treated wastewater available, the 

usual mechanism of flushing will be restored by opening the knob. The sensor pump 

system would be deactivated in that scenario. 

• We would again need to have liquid detecting sensors in place to detect when 

the flush tank got full. When it does so, the corresponding pumping unit would stop. 

Thus, we would need to have as many sensor-pump combinations as there are flush 

tanks in the household.  

• Overflow drain from the oxidation pond to the main sewer line to avoid 

spilling 
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Typical System 
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Feedback Mechanism 
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Prepaid Energy Meter Schematics and Circuit Layout 
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“The highest measure of democracy is neither the 
‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 
- A.D. Benoist 

 
 
 

Rakshak  Foundation  creates  awareness domestically  and internationally 
about the rights and responsibilities of citizens towards the society and 
state. Rakshak engages in and supports social and scientific research on 
public policy and social issues. 

 
 
 
 

 
 

 

GET INSPIRED IDENTIFY YOUR PASSION GET INVOLVED 
 
 
 

 
Contact: 

 

Email: secretary@rakshakfoundation.org 
Website: www.rakshakfoundation.org 
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represents the views of its author. Neither the report nor any of its parts represent the views of  
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to acknowledge any inaccuracies in the report brought to author’s notice. 
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