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Summary  

 

Rapid urbanization and changing urban agglomeration across the globe is the ‘truth of the 

moment’ with the current growth we are expecting that by 2050 more than 50% of the population 

will be residing in urban areas.  In order to meet that pace of urbanization , the built manifestation 

demands changes in land use patterns adequate transport facilities and  access to basic services 

such as clean drinking water , sanitation etc.   

Researchers have argued that urban sprawl and growth have considerable adverse impact on 

urban ecology, predominantly on surface water resources. With the increase in the urban sprawl 

there is more dependency on exogenous water resources, which leads to high pressure on existing 

public infrastructure for water supply and also demands for more public infrastructure. While 

large part of dependency of urbanization has been attributed to surface water, ‘groundwater’ has 

played acts as an invisible link between many facets of urbanization.  And while the larger debate 

on attribution of surface water or ground water to urbanization continues at the macro level it is 

important to understand a local picture with a purpose of having better planning strategies and 

efficient water management. 

Hence, in order to  understand dependence on ground water in ground water from planning 

perspective this research aims to explore various patterns of consumption of ground water and 

attempts to explore quantification of ground water consumption.  The research was conducted in 

M- Ward  of Mumbai which is spread over 52.26 Sq k.m.  The land use patterns in the ward 

consist of industrial, residential, institutional and recreational areas  which plays an important role 

in ground water consumption. As part of the study 53 samples (borewell, dugwells and 

handpumps) were studies across various land use patterns. Semi structured interview was 

conducted with owners of the wells to understand the usage of the ground water and attempt was 

made to quantify ground water extraction from these wells.  

The findings of the study  can be briefed under following points.  

- Urban Villages :  Dug wells were found in urban village. In these villages dependency on 

shallow dug wells started reducing with provision of pipe water supply and currently 

most of these dug wells are used only for non consumptive purpose. The quality of water 

in these wells was very bad. 

- Housing societies : Borewells were found as most common source of ground water 

extraction.  Almost all the housing societies have a bore well in their compound and use it 

for non drinking purpose.. There was also presence of  dug wells in older housing 

societies where dependency on the same has reduced drastically. However the well water 

is used  for gardening. There are few cases where the water is also supplied to tanker for 

commercial purposes. 

- Slums : Most of the slums were having water from piped water supply or tanker water. 

The source of ground water was largely hand pumps. Many of the hand pumps are lying 

defunct.  

- Industrial : Access to  industrial ground water consumption is really difficult since it is in 

private domain.  
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There was also an attempt to quantify extraction of groundwater; however it faces lots of 

limitations due to unavailability of data etc. Based on this research there are interesting insights 

about ground water consumption and can acts as a seed resear4ch for further action oriented 

research.  
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1. Introduction  

 

Rapid urbanization and changing urban agglomeration across the globe is the ‘truth of the 

moment’ with the current growth we are expecting that by 2050 more than 50% of the population 

will be residing in urban areas. (United Nations, 2014) In order to meet that pace of urbanization , 

the built manifestation demands changes in land use patterns adequate transport facilities and  

access to basic services such as clean drinking water , sanitation etc.  

Urbanization is directly attributed to economic growth of a region, it manifests itself through 

changes in land use pattern and the built environment. While the cities and regions undergo 

different stages of economic growth it faces different kind of environmental problems which are 

dynamic in nature and evolves along with the development of the city. (Yedla, 2003)  Water 

resource is one of the most crucial resources in order to have a sustained growth in any urban 

setting. Many researchers have argued that urban sprawl and growth have considerable adverse 

impact on urban ecology, predominantly on surface water resources. With the increase in the 

urban sprawl there is contamination of endogenous water resource and  more dependency on 

exogenous water resources, which leads to high pressure on existing public infrastructure for 

water supply and also demands for more public infrastructure (Sunderrajan Krishnan, 2009) 

Large part of dependency of urbanization has been attributed to surface water and on the contrary 

researchers have argued that ‘groundwater’ acts as an invisible link between many facets of 

urbanization. Various researches have established relationship between urbanization and declining 

ground water quality and disturbing water balance (Foster, 2001) (Hasse, 2009)  There are also 

close relationship between typology or urban settlements and transformation in ground water 

extraction.  Though the larger debate on attribution of surface water or ground water to process of 

urbanization continues at the macro level it is important to understand a local picture with a 

purpose of having better planning strategies and efficient water management.  

In Indian context, the attribution and acknowledgement of ground water in process of 

urbanization has been undervalued by the state authorities  on the contrary  a study conducted by 

Centre for Science and Environment guesstimates the contribution of groundwater as 48% of total 

water supplied in 71 cities surveyed across India (Narain, 2012). Apart from urban groundwater 

use, urban aquifers, their characteristics, the significance of their service value, and 

comprehensive understanding of competition and conflicts associated with them are not 

adequately studied so far, leading to a significant knowledge gap (Shah & Kulkarni, 2015).  

In the light of the growing demand on existing utilities like surface water resources, we believe 

that groundwater use is highly understated and unacknowledged in Mumbai both in policy and in 

practice.  This belief is further reinstated by the argument from Central Ground Water board 

which acknowledges the fact that there is not sufficient data available about the types and extent 

of aquifers in the city (Gupta, 2010). Based on the assumption that groundwater has a bigger role 

to play during period of lean years where surface storages are expected to be lower than normal 
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and demands to be relatively high, there is a need of an exploratory study to understand the micro 

level picture of ground water usage with an aim to quantify the ground water consumption at the 

local level.  

 

On this background the idea is to realize and understand the dependence and use of groundwater 

in the city of Mumbai. Due to limited time and resources the project would be a one of its kind 

pilot initiative to collect primary data (both qualitative and quantitative) on the scope of 

groundwater dependency  in the M-ward of the city of Mumbai.  

In order to meet the desired aim of the research we aim to explore following answers.  

(i) What are the current patterns of consumption of Groundwater  

(ii) What are the mechanisms that can be adopted to quantify ground water consumption.  

 

1.1 The Case: Mumbai  

Mumbai receives water from number of dams constructed in hinterland in Thane districts. With 

increasing urbanization, the pressure on centralized surface water based water supply system has 

been continuously rising. Mumbai is fetching water from a distance of more than 100 km and 

with rising water demand, planners have started preparing ambitious plans of bringing water from 

Damanganga basin by constructing Damanganga-Pinjal river linking project (Indian Express, 

2014; NWDA, 2014). In addition, recently the government has  initiated the preparation of a 

detailed project report to bring 67 TMC of additional water from Koyna hydropower plant to 

Mumbai covering distance of 300 km which is  flowing into the Arabian Sea (Asian Age, 2015 ). 

Thus, given the limitations of the nearby surface water sources, increasing emphasis has been 

given to bring water from distant sources.  A similar trend has been witnessed in the past and 

considering these new mega schemes it is likely to remain the same in near future. 

In this surface water dominant paradigm, groundwater use and its potential has been significantly 

understated and unacknowledged in policy as well as in practice. During our limited literature 

review and discussions with experts, we discovered that no significant attempts have been made 

in past to understand the urban aquifers of Mumbai, their characteristics and dependence of the 

city on them. Central Ground Water Board also acknowledges the fact that there is not sufficient 

data available about the types and extent of aquifers underlying the city of Mumbai (Gupta, 

2009). However, experts estimate groundwater use in Mumbai outside formal centralized supply 

network is more than 10% (Shah & Kulkarni, 2015), which itself is significant. 

 

 

1.2 Methodology 
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Considering the limited availability of time and resources, we are restricting the preliminary study 

to M-wards east and west. A purposeful sampling approach has been adopted here as BMC’s 

rainwater harvesting cell claims Chembur to be one of groundwater extraction hotspots in 

Mumbai1 , thus it is an information rich critical case for exploring the extent of dependence and 

use of groundwater.  The study aims at understanding groundwater usage, dependence and its 

potential in the M-Ward. The M-ward can also be considered as part of the expansion of the 

erstwhile Bombay which now is the city’s core and expansion and agglomeration has followed up 

north and east. 

 

The study involves  collection of qualitative and quantitative primary data collection to 

understand the aquifer system and its characteristics. The above collected information is 

superimposed on existing land use plan of the ward.  This methods helps in understanding the 

extent of use and dependency on the aquifers based on the typology of the land use. Based on the 

findings there is also a rough attempt to quantify the groundwater  usage for various types of 

needs.  

 

 

1.3 Sample 

Because of absence of any kind of baseline information on ground water infrastructure, purposive 

and snowball sampling method was used.  It was ensured that data is collected across  different 

land use pattern and since there was not adequate information about existing wells and borewell. 

The respondents were asked to give  information about other similar groundwater sources.  

 

Total 77 sample were assessed across 5 different land use pattern and it was ensured that all types 

of ground water sources were analysed such as hand-pumps, bore-wells and  dug wells.  

 

 
S.no. Unit of analysis No. Of wells 

surveyed 

TYPE 

 

 Dug 

well 

Bore 

well 

Hand 

pump 

1. Apartments/ Multifamily 

apartments  

56 5 51 0 

2. Government housing 2 0 2 0 

3. Slums  15 0 0 15 

4 Urban Village 3 3 0 0 

5. Industrial set-up 1 0 1 0 

 Total  77 8 54 15 
 

Table  Description of Sample 

 

                                                      

1
   http://indianexpress.com/article/cities/mumbai/bmc-wakes-up-to-groundwater-crisis/ 
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Figure  : Location of sample 

2. Site Selection  

 

Mumbai is one of the largest cities in the world, the dynamic evolution of the city of Mumbai has 

seen different stages of development to support its ever increasing population burden over the 

years. To understand the process of urban expansion it is imperative to start from the 

contemporary history of the urban settlement and to its present day characteristics.  

Looking into the patterns of development of the city  Mumbai was group of seven islands 

predominantly inhibited by ‘Koli’ and main trade was fishing’s, agriculture , coconut plantation 

etc In 1667, these islands were taken on lease by east india company  for purpose of commerce 

and trade.  Earlier the limits of the Municipal Corporation of Mumbai was limited to the city area 

and later the merged suburban of the city  were further divided into  various wards.  The M Ward 

of the city is the North-Eastern ward of the suburb and is divided into two parts - M/East and m/ 

West wards.   
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Figure  Location of M ward 

 

The total area under the  M-Ward is 52.26 sq km and it is bounded by ward, Navi Mumbai city 

limits on north. Thane creek on the east, and  L & F/North ward on west.  While earlier M Ward 

was comprised of small villages such as Chembur, Borla, Ghatla ,  Deonar, Malavali , Trombay , 

Anik and Mahul , it has now changed the land use patterns and having large number of Public and 

Private sector industrial establishments, recreational spaces , institutional spaces , social welfare 

institutions and  other important government establishments.  Along with that on its north western 

limits it also has the largest dumping ground which receives all the waste  from the Mumbai city.  

 
S.no Land Use Examples     

1 Industrial  (Public Sector) RCF,  HPCl , BPCL ,  Telecom Factory, Deonar Arbiter  etc 

2 Industrial ( Private sector) USV, Dukes-Pepsico   etc 

3 Recreational  Chembur Golf Course 

4 Institutional  Vivekananda College . TISS etc  

5 Residential (PSU’s)  RCF , HPCL , BPCL ec  

6 Residential  Cooperative housings 

7 Residential  Individual Bungalow’s 

8 Mixed use Slums  

9 Others BARC, Naval Depot ,  Dumping ground 
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Table  : Various land use in M Ward 

 

2.1 Hydrogeology 

 

M-ward confines varying geology within its 

administrative boundary. The area in underlain by the 

basaltic lava flows belonging to Deccan Traps of Upper 

Cretaceous to Lower Eocene age. Hard Rock Areas in 

and around M-ward have ‘Pahoehoe’ flows; consisting 

of highly vesicular layer having closely spaced 

horizontal joints but the thickness is generally less. The 

vesicles are generally filled with secondary minerals 

and green earths. In such cases, they do not serve as 

aquifer. However, such vesicular zones are weathered 

in most part of the area, thus, making them moderately 

permeable. But if, vesicles are not filled, they act as 

highly permeable aquifers. 

 

The ground water exists in fractures, joints, vesicles 

and in weathered zone of Basalt. The occurrence and 

circulation of ground water is controlled by vesicular 

unit of lava flows and through secondary porosity and 

permeability developed due to weathering, jointing, 

fracturing etc., of Basalt. The ground water may occur 

under phreatic, semi confined and confined conditions.  

 

Whereas, loose formations constitute of River Alluvium patches which form highly potential 

aquifer system but with limited areal extent. The ground water may occur under water table 

conditions in sandy / gritty layers. The alluvial fill of low lying areas underlain by weathered 

basalt has relatively better ground water potential (Gupta, 2009).   

2.2 Landuse plan in M- Ward  

 

The current land use of the Urban Agglomeration excluding that of the M Ward is shown in Table 

. As per the existing land use study conducted by MCGM , which is the source of the information, 

estimates that `M-Ward covers an area of 5048 hectares in 2012.  While there is large amount of 

unclassified land which has been mentioned in land use  survey,  the land use in M ward has clear 

segregation of industrial and residential areas. The predominant land use includes natural and 

open spaces (1008.66 ha), this  includes large amount of  areas under Mangrove forest towards 

thane creek.  Ther dominant land use area lies with residential ( 963.1 ha) and industrial area 

(687.28 ha). 

 

Figure  Hydrogeology of Mumbai 
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Figure  Land use plan of M -Ward  Source MCGM 

 

 

 
  M West 

(Area in Ha) 

M East 

(Area in Ha) 

M Ward  

(Area in Ha) 

Residential  391.93 571.12 963.05 

Commercial 25.71 8.28 33.99 

Offices 10.42 3.93 14.35 

Industrial 423.04 264.24 687.28 

Natural areas and open spaces 392.74 615.92 1008.66 

Educational amenities 16.56 23.31 39.87 

Medical Amenities 5.6 9.89 15.49 

Social Amenities 13.52 27.35 40.87 

Public utilities and facilities 78.37 133.13 211.5 

Transport and communication facilities 210.49 243.85 454.34 

Urban villages 19.18 17.16 36.34 

Primary activities 0.15 0.6 0.75 

Unclassified 15.94 1179.5 1195.44 

Vacant land 136.69 209.97 346.66 

Total 1740.34 3308.25 5048.59 

Table  Land use area : Source MCGM 

 

The M-ward evolved from small village settlements into one of the highly dense suburbs of 

Mumbai region which triggered high real estate market as well tremendous growth in slum 

population. The urban villages which forms the core of the suburbs  is spread over 36.34 ha.  

Further the residential land use of M ward is dominated by slum area (311.72 ha in M-east & 

391.94 ha in M-West) the slum covers 45.9 % of the total residential land use area.  The real 

estate growth in the suburb has  brought large amount of  multifamily apartments, these 

Figure 5  Landuse distribution chart 
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apartments are largely high rise apartments which ranges from  8 to 15 story high ( 126.67 ha  in 

M-east and 177.39 ha (M-West).   

 

 

 

 

 

 

Residential  
  M - East M - West 

  Area (Ha) % Area (Ha) % 

Individual Housing 22.75 4.0 41.27 10.5 

Apartments / Multifamily 127.67 22.4 177.39 45.3 

Government / Municipal Staff / 

Quarters / Housing 

106.57 18.7 40.16 10.2 

Chawls 2.41 0.4 2.45 0.6 

Slums / Clusters 311.72 54.6 130.67 33.3 

Total 571.12   391.94   

Table Landuse : Residential (Source MCGM) 

 

 

Land under industrial area in M- Ward is around 687.28 ha (17% ) of the total area which is 

predominantly includes h4eavy industries such as RCF , pepsi co etc.  The M east ward the areas 

under industrial usage is 265.4 % and in M-West ward it is 421.59 ha.  Natural and open spaces in 

ward consiturtes of large amount of area ( 1008.6 ha). M weard has large areas under mangroves 

in M-East ward and mud flats in M- west ward.  The unclassified areas also includes large 

amount of   area under  green cover.  Along with that there is total of 85.57 ha of  water bodies 

and 139.11 ha farea under open spaces within residential societies, club gymkhanas etc.  There is 

also 118.sq m of dumping ground toward northern limits  of the ward which is one of the 

important factor influencing ground water in the region.  

 

 
Industrial 

  M - East M - West 

 Area(ha) % Area(ha) % 

Industry 265.4 100.0 421.59 99.7 

Film Industry 0 0.0 1.46 0.3 

Other Industrial Use 0 0.0 0 0.0 

Total 265.4   423.05   

Table  Landuse:  Industrial 

 

 
Natural areas and Open spaces 

  M - East M – West 

 Area (Ha) % Area (Ha) % 
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Natural areas 499.93 81.1 235.25 59.9 

Water Bodies 73.7 12.0 61.27 15.6 

Open Spaces 42.88 7.0 96.23 24.5 

total 616.51   392.75   

Table  Landuse : Natural areas and open space 
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2.3 Water Supply: 

 

Muncipal Corporation of Greater Mumbai being  the governing body supplies water to various 

wards in Mumbai through its centralized system takeing water from reservoirs and supplying to 

the households.  There are various large and small water reservoirs which are located in 

surrounding districts on major rivers in konkan area.  These riuvers are Vitarna, Ulhas , 

Patalganga and Amba. . Even though 4 these rivers do not flow through Greater Mumbai but their 

basins form the major source of surface water for Greater Mumbai as a whole for its domestic and 

industrial consumption. Water supply to Mumbai city is dependent on six lakes viz Tulsi, Vihar, 

Tansa, Upper Vaiterna, Bhatsa and Mumbai III 

 

The water supply network extends over most of the core city and peripheral areas but does not 

meet consumer demand. Currently, there are apporx 22,000 pipe water connections in M ward 

which supplies 115 MLD of water per day. Although large part of the population within municipal 

limits is covered with piped water supply system, a substantial amount of people are dependent 

upon water tankers, hand pumps and other sources of water. Within the areas served with piped 

water supply the population does not get water as per the design demand as water supply is 

intermittent throughout the City and available for only a few hours a day.  

 

As per report submitted by Central Ground Water board, the ground water is not suitable for 

drinking purpose and in order to mitigate the risk of epidemic, Brihanmumbai Municipal 

Corporation (BMC) and Government of Maharashtra (GoM) have banned the use of water from 

wells and ponds for domestic use. The report also mentions that  since the water demand is very 

high and there is mismatch between the supply and demand of water , ground water is used as a 

supplementary source for all purpose except domestic purpose.  

 

Future Water Demand  

 

With the growing urban agglomeration the water demand of the region is bound to increase. As 

per the norms of Centreal Public health Department and Environmental Engineering , MoUD the 

water supply for for cities with population of more than 1 lakh is calculated between 15-200 lpcd.  

Currently , in greater Mumbai water is supplied  at 150lpcd which may increase to 225 lpcd by 

2021, leading to substantial hike in residential and industrial water demand.  

 

The projected demand of water for Greater Mumbai for the year 2021 is estimated to be 5355 

Million Litre Per Day (MLD). To meet this additional 6 requirement of water, four water supply 

projects are under construction and by the completion of these projects the total supply will rise to 

5479 MLD. These sources lie further ahead of existing reservoirs.  

 

Source of Water (future project River Water supply capacity (MLD) 

Middle Vaitarna Vaitarna 455  

Gargai Vaitarna 455 
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Pinjal Vaitarna 865 

Kalu Ulhas 590 

Shai Ulhas 1067 

   

 

. 

Looking into existing ground water infrastructure in M –Ward it is seen that there historically 

there have been usage of ground water.  The presence of large dug wells in the habitat clearly 

indicates that the communities were dependent on these dug wells for their water supply.  There 

are reports conducted by GSI which mention about presence of dug wells and bore well in various 

parts of the ward.   

Our preliminary field experiences showed that almost all the housing societies and multi story 

apartments were having bore well in their compound.  In urban villages there were presence of 

dug wells and in slums there was presence of state sponsored hand pumps. While the conditions 

of these units have been discussed in later part of the research, it cannot be ignored that ground 

water acts as one of the important sources of water used for daily consumption. It can be assumed 

that groundwater has a bigger role to play during period of lean years where surface storages are 

expected to be lower than normal and demands to be relatively high.  

 

3. Key Findings 

 

The dependence on groundwater under the light of public water supply system in the suburban 

reaches of a metropolitan city has an interesting co-relation and that can be seen in expansion of 

m Ward from small urban villages to highly dense suburbs of M ward.  In earlie 60’s when 

platform was being set for major real estate development in the suburbs as Bombay was made the 

new capital city of Maharshtra.  The current M –Ward was then better known as the  “Harbour 

suburb” of the Bombay city with marked out dug-wells spotted during the survey conducted in 

1962-64.  

 

The figure illustrates ‘harbour suburb’ which demarcates the existence on 

Dug-wells in the region during the 60’s. This figure provides a baseline 

for arguments put forth in the chapter on the evolution of the source of 

water in the suburb and various causes attributing to the shift in dependence.  

 The Figure demarcates 149 lined and unlined dug-wells in the region. The majority of these dug-

wells are located in the central part of the suburb along the Sion-Trombay highway {part (III)}. 

As can be observed in part (II) of the above figure, it is one of the most densely populated 

stretches in the suburb reflecting a clear dependence of residential settlements on dug-wells 

during the 60’s.  

If a few of the present day respondents are to be believed then these dug-wells were the primary 

sources of water for almost all household and non-household purposes before piped public water 

supply took over as the primary source to meet the water needs.  

 

As time progressed, the city expanded its width across different administrative boundaries 

bolstering economic growth and development. This phenomenon witnessed a shift in the nature of 
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groundwater dependence and related physical structures which went into transition, calmly, 

undermining the groundwater resources. The transition saw a reduction in the dependence and use 

of shallow groundwater as the number of dug-wells reduced drastically in the suburbs. 

 

3.1 Patterns of Ground Water Consumption  

 

For the purpose of the study we tried to understand what are the different patterns of consumption 

across various land-use patterns that exists in M- Ward which exposed us to grassroots level 

understanding of patterns of water consumptions through collection of primary data. Since there 

was lack of adequate existing baseline data of demarcation of existing borewells, dugwells the 

study included identification of many types of ground water sources and collected large number 

of narrative information. 

The survey was conducted in primarily in Residential areas (Co-operative housing societies, Govt 

/PSU societies, slums and urban villages) , in Institutional area ( TISS, Mumbai ) and in an 

industrial area ( Pepsi.co) , and based on the land use patterns the  following analysis can be 

inferred.  

 

 
S.no. Unit of analysis No. Of wells 

surveyed 

TYPE 

 

 Dug 

well 

Bore 

well 

Hand 

pump 

1. Apartments/ 

Multifamily apartments  

56 5 51 0 

2. Government housing 2 0 2 0 

3. Slums  15 0 0 15 

4 Urban Village 3 3 0 0 

4. Industrial set-up 1 0 1 0 

 Total  77 8 54 15 

 

3.1.1 Urban Villages : 

M Ward comprises of small urban villages such as Chembur, Borla, Ghatla , Deonar, Malavali , 

Trombay , Anik and Mahul. These villages were once small settlements  situated far away from 

limits of Bombay city.  With expansion of  city the area around these settlements were used for 

residential and industrial purposes.  These urban villages still have traits of vernacular 

architecture, narrow street  and a close knit community. All these villages had fairly large dug 

wells inside often more than one in a settlement and the apce around became a community 

interaction space.  During the study 3 dug wells located  in the urban villages were studied. 2 

wells were located in Ghatla village and 1  in Mahul village.  

 

S.no. Latitude Longitude Water level 

(mamsl) 

Rock type 

Dug well 6 19° 3'15.87"N 

 

72°54'26.71"E 

 

11 Compact hard basalt 

with fractures and 
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openings overlain by 

thin murum. 

Dug well-7 19° 2'31.21"N 

 

72°54'4.33"E 

 

15.4 Hard compact basalt 

with little to no fracture.  

Dug well-8  19° 2'30.37"N 

 

72°53'58.36"E 

 

16 Hard compact basalt 

with little to no fracture. 
 

a. Ownership : The wells are located in the dense settlements  and was built and owned by 

the community. It is a common property of the  community an there is no clarity if any of 

the wells is privately owned since the local inhabitants have moved out from the vicinity 

and have rented their property to tenants. 

b. Depth and Discharge : The depth  of the wells varied from 10 to 15 meters depending 

on the location of these wells . The well in Ghatla village was at 10 meter and water was 

visible in the well.  The otrher well in Ghatla was also approx 10 m however there was no 

water which could be seen in the well. The well in mahul village was approx. 15 meter  

which also had some water in the well.  

c. Usage :  The conditions of the well were  in really bad state.  The well water at ghatla 

was apparently used for cleaning of temple in the vicinity and in many places the water 

was not pumped out because  it was highly contaminated. People informed that they had 

been using well water earlier, however at that time community came together to ensure 

that well is kept clean. From the current status of the wells it can be inferred that water is 

not used for any consumptive or non consumptive usage.  

d. Quality of Water:  The quality of all the tree wells was  considered as ‘not good’and 

totally unfit for  any usage. It must be understood that these wells are located in dense 

settlements and most of the grey water from the houses drains into these wells which 

further leads to contamination of ground water.  

 

3.1.2 Apartments/ Multifamily housing:   

 

Urbanization and changing urban agglomeration which led to growth of suburbs in Mumbai 

brought large amount of multifamily apartments and cooperative housing societies. These 

apartments are largely high rise apartments which ranges from 8 to 15 story high ( 126.67 ha  in 

M-east and 177.39 ha (M-West) , which can have 30 to 60  to 120  apartment in each building 

leading to high density and large water demand.  All of the housing societies  are supplied with 

pipe water supply  through BMC. Apart from water  being supplied from BMC , there was 

[presence of borewell in almost every housing society and there are also few dug wells in many  

older housing complex.  

 

Borewells : There were 51 bore wells which were studied across M ward, which brought diverse 

findings in terms of usage and the quality of the water in the borewells. 

 

a. Ownership :”Ownership of the bore-wells lies with the cooperative housing societies 

and they are managed by the common funds from the society.  It was inferred from the 

discussions with the respondents  that most of the bore-well was dug while society was 
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being constructed which also indicates that the water  from bore-wells was largely used 

for construction purpose.  

b. Depth and Discharge of Water: The depth of the bore-wells varies depending on 

various factors such as availability of funds and water. At  the same time it is deciphered 

that depth of bore-well increased with the year of bore installation. As  the bore-wells 

which were drilled in 1990’s range in depth from 50 ft to 90 ft and currently have 

considerably low yield while   bore-wells drilled after 2000  are considerably deeper and 

varied from 150 ft to 200 ft There are also cases where  a bore-well is dug inside existing 

wells since the wells have dried up.  

In terms of  yield from all the wells, all the  5 wells were having 10 HP pumps, 3 having 

3 HP pumps and 12 were having 5 HP pumps.  The yield of the wells also varied from 0.6 

lps to 1.5 lps.  The pumps are used  for atleast 30-45 min twice in a day in order to fill 

water in overhead tank and for gardening.  

Failures of bore well was also observed in one of the cases where respondednts bore-well 

was drilled next to a dug well, it was told that while water was there in the dug well the 

bore used to take air in 5 min from pumping.  It  general responses , it was understood 

that the yield of water reduced after February and  the bore used to run dry after ten 

minutes of pumping during summers.  

c. Usage : The information  from the respondents give interesting information about the 

usage of  borewell water. While all the housing comnplexes denied water being used for 

drinking purpose. It was seen that water was being lifted to the over head tank and 

through that it was supplied to the households. It is in very rare cases that dual plumbing 

system is adopted within housing complex in order to  avoid mixing of municipal water 

and water from borwell.  

It was also informed that  the water from the bore well was largely used for gardening 

and irrigation purpose. In three cases, where there was adequate yield through the year, it 

was identified that borwell water was used for filling up water tankers and used or 

commercial purpose. However , it is not clear whether the water was used to supply water  

for construction purpose or the water was sold  in slum areas.  

 

Dugwells : There were 5 dug wells which were identified and studied in M Ward . many of these 

dug wells were situated in old housing complexes along the Sion trombay road and Maitri park 6 

 

S.no. Latitude Longitude Water level 

(mamsl) 

Rock type 

Dug well 1 19 ⁰ 03.065' 

 

72⁰ 54.028' 

 

14 Compact hard basalt 

with vertical lineaments 

and parallel fractures  

Dug well 2  19⁰02.895' 

 

72⁰54.28' 

 

16 Compact hard basalt 

with vertical lineaments  

Dug Well 3 19⁰03.006' 

 

72⁰54.176' 

 

8.8 Compact hard basalt 

with vertical lineaments  

Dug well 4 19⁰03.054 

 

72⁰54.111' 

 

14 Compact hard basalt 

criss-cross fractures   

Dug well 5  19° 3'28.02"N 

 

72°54'11.04"E 

 

8.4 Compact hard basalt 

overlain by thick soft 

murum. 
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a. Ownership:  The dug wells located in within the housing societies are owned and 

managed by cooperative housing societies by the common funds from the society. In late 

80’s  these wells were part of cluster of small individual houses, later they went under 

redevelopment to give space for construction of housing complex  and they went under 

redevelopment for construction of housing complexes. It was told that earlier  around 40-

60 households in nearby vicinity were dependent on these wells, however now the well 

are owned by the housing societies and there is less depdencny on people. 

b. Depth and Discharge : The water level in the dug wells varied from place to place.  The 

minimum depth of the well where water was found was t 6 m and the maximum was 

found at 16m. Dugwell(I) exhibited low level of water at 8.8 mamsl and the wwater from 

the well is pumped for 30 min everyday. Dug well (II, III ) were having water present at 

14 msasl and were also  pumped for 30 – 45 min. a Bore-well was installed inside Dug 

well (IV)  and water was pumped  twice  day for 45 min, the depth of bore-well was not 

deciphered from the respondents.  Dug well (V) was located near maître park near  which 

is also closer to Chembur golf course. IN this well the water was at 6 m and there was 

adequate water throughout the year.  

c. Usage :  It was informed by the respondents that water from these dug wells were used 

for drinking purpose  in late 80’s the wells were used for drinking purpose however now 

it is used only gardening and non consumptive needs of domestic households. The usage 

of dg wells (I,II,III & IV) nwhowed similar patterns.  The Dug well (V) which still has 

large quantity of water is used for tanker water supply. 

d. Quality  : Quality of water in well I,II , III and IV are considered as not good , it could be 

seen that water is contaminated and not fit for drinking. The quality in Dug well –V was 

also ‘not good’however the water was still supplied through tanker and usage of that 

water is not clear.  

 

 

3.1.3 Government Housing  

 

As part of the government/ PSU housing two  residential societies namely  BPCL and RCF 

colony were studied.  These PSU societies are generally low density and low rise structure where 

average height of a building is 5 stories and maximum of 20 apartments in each building.  Since 

the complex caters to less density the water demand is low , along with that  there are large 

ground cover which ensure recharging of ground water aquifer.  

 

a. Ownership :  The ownership of the borwell lies in hand of  the  housing societies and 

they are responsible for operation and maintenance of these borewells.  The 

information in which year the borewell was dug wasn’t able to deciphered from the 

respondednts in both the housing societies.  

b. Depth of bore and discharge : In BPCL  the respondent told that the depth of well 

was 17 meters  while the depth of well in RCF could not be deciphered since the 

operator was having less information about the bore well. The bore well in BPCL was 

operated by 5 HP  pump  and was operated for 3 hours every day.  The bore well at 
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RCF colony was also of 5 HP power and was operated for 5 hours daily at the yield 

of 7 lps.  The respondents mentioned that the quantity of water in summer months 

reduced, however  there wasn’t any cases when borewell were running dry. 

c. Usage :   The water from the borewell  at BPCL was used solely for gardening 

purpose in the compound while the bore well at RCF colony was used for 

maintaining the sports field and the swimming pool in the colony compound. , the 

hours of operation varied depending upon the need to service the water at the 

swimming pool in the colony compound. 

d. Quality: The water quality in both the borewells was considered to be good by the 

respondents and, however  the water was not considered for potable purpose. 

 

3.1.4. Slums :  

 

Slums in M ward  is spread over 442.39 ha of land  which constitutes of 49.5% of total residential 

area. The water supply in the slums through pipe water schemes is very scarce where water is 

supplied  for 30-45 min per day which forces the residents to store water in large drums etc.  In 

lean season the water supply is very low and across the year people are dependent on tanker 

water. The only source of ground water extraction that were identified in the slum areas was 

handpumps. This is because most slums are highly dense and it is difficult to identify borewells in 

the settlements and also because it is very difficult to dig a borewell in a dense slums. There were 

total 15 handpumps which were identified across 4 notified slum settlement during the survey and 

out of which only 3 were in working condition and one was chained. Not much information on 

the depth of the water table and the rock type the well bored into could be deciphered due to the 

casing. But on consulting the respondents about the site selection for the installation it was 

inferred that selection of the sites for drilling of the hand pumps were chosen arbitrarily and had 

no coherence with the probable potential of these pumps to tap a good yielding well.  

a. Ownership:  Most of the hand-pumps which were studied were community owned hand-

pumps except one which was chained, and it could be inferred that it was privately owned 

handpump.  These hand-pumps have been installed through corporators fund  during last 

ten years. The most recent hand-pump which was installed was 4 years ago in bharat 

nagar slum.  Since these hand-pumps are community owned , the responsibility of 

maintenance lies with the government. Most the hand-pumps were lying defunct because 

of lack of maintenance and also there was not enough water in the wells  

b. Depth and Discharge :  The surveyed hand-pumps were having depth between 25 ft to30 

ft.  Put of 15 hand-pumps only 3 were found in working condition and it was informed 

that they stopped yielding water after February. Though proper yield  of the hand pumps 

couldn’t be identified  but t was inferred that functional hand-pumps were yielding  0.25 

lps to 0.3 lps when they are functional.  

c. Usage:  All the handpumps which were functional were utilized for non consumptive 

domestic needs such as washing of clothes, utensils etc , and there were 20-30 households 

which in the vicinity of the hand pumps which were using the this water. It was very clear 

that they were not dependent solely on handpumps and had alternate sources of water 

such as pipe water supply and tanker water.  
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d. Quality : The quality of water in handpumps as claimed by the respondents was ‘not 

good’  and water was not used for consumptive needs of the people 

 

 

 
 

One of the key reasons for the failure of the hand pumps and poor quality of the ground water in 

the aquifers they intend to tap is because most of the slums in the M-ward are inhabited over 

reclaimed land. Reclaimed land mostly consists of land-fills and other dumping material used to 

stabilize a previously swampy area. This leads to the creation of an artificial generated shallow 

aquifer system which is mostly fed by drainage from the surrounding region plus the interaction 

of the sea water intruding into these layers making the ground water in these pockets saline.  

Though, hand pumps on hard rocks were also observed to be saline in bharat nagar, this can be 

due to the rock typology but most importantly can be attributed to the salinity ingress in the 

coastal land-fill aquifer systems due to excess pumping in deeper confined to semi-confined 

aquifers which leads the sea water to push fresh water further inland causing the deterioration in 

the quality of the ground water.   

 

3.1.5 Industrial Unit  

 

Industrial land use covers a 687 ha of land in M ward  and houses various large industries such as 

Pepsi Co , US vitamins , Rashtriya Chemical Fertilizers etc and many of these heavy industries 

are highly water intensive in nature. Due to limitation in getting access to these  industrial unit 

only one well at Pepsi co. was studied. 
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a. Depth and discharge :  The borewell in the PepsiCo compound was told to be 23 mt 

deep and used 5 HP pump and operated for 2 hours every day.  The yield  from the pump 

was estimated to be 1 lps.  

b. Usage : It was informed that total of 7.2 cubic meter of water was used per day from the 

well for  gardening purpose.  Since the entry in the Pepsi Co unit was limited only to 

outside unit  and the officials informed that there are no other ground water source in the  

unit and ground water is not used for bottling or any other industrial purpose.  

c. Quality:  The quality of water was considered was ‘not good’ and water wasn’t being 

used for consumptive purpose.  

 

3.2 Estimation of Ground Water Consumption in M ward 

 

Estimating groundwater usage in an urban setting like Mumbai has challenges at different levels 

of the process. One of the key challenges is to understand the nature of dependence on the 

groundwater resources in an administrative unit which boasts highly diverse land use pattern. 

Ranging from densely populated formalised/unformalised slum settlements to evenly populated 

private co-operative housing societies and industrial units to its periphery. As the nature of 

dependence determines the need for groundwater and also the quantum of its draft for purposes 

uncatered by municipal water supply.  

Another complexity is the existence of this mixed vibrant urban social setting underlain by 

different layers of basalts and landfill which determines the quantity and quality of groundwater 

being extracted. And this intricate mix of geology determines the well locations in the ward 

tapping into confined and unconfined aquifer systems 

   

Approach : 

 

The prevalent sources for groundwater extraction in the ward can be distinguished as a bore-well 

either a dug-well or a hand pump.  For quantification of groundwater use there was a need to 

identify major guzzlers with significant draft to provide for a homogenous sample for the ease of 

quantification. Thus, bore wells among other sources of extraction was selected to provide for an 

estimated range of extraction.  Extraction data from these bore-wells is to be extrapolated over the 

study area to propose a quantified range to this unaccounted use of in-situ private self-supply 

from groundwater in the ward.  

 

Method 1  

 

This method is commonly known as the well census method where draft data is collected from 

individual wells. 

 In conventional method the variables for determining groundwater draft required are: 

 

P = pump size, (it is an independent variable to provide a notion of difference in 

discharge owing to the size of the pumps). It is insignificant for arithmetic formulation in 

groundwater draft estimation.  

Y= yield from the pump, the yield is calculated in litres per second.  

T = Hours of operation of the pump, T is calculated in hours or minutes depending 

upon the use of the pump. The information of hours of operation can be inferred through: 
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(a) For wells with separate agricultural feeder, hours of operations are determined by the 

number of hours the wells are provided with electricity.  

(b) For diesel wells, the amount of diesel used per day provides an indirect method of 

arriving at the number of hours of operation per day.  

(c) For private in-situ wells, used for domestic purposes the number of hours of 

operations is estimated based on the time required to fill a storage structure the well is 

feeding into or a suggestive quantified response from the respondent.  

A = Area, area denotes the extent of study unit for which daily draft data is to be 

extrapolated to provide a voluminous figure.  

 

This method for draft estimation is widely accepted and practiced in India, especially for 

estimating draft in a unit area with homogenous draft patterns. Like, for agricultural lands with 

similar cropping pattern and irrigation practices. 

 

Draft in litres per day (D) = Y x T x A……………..Eq 

 

 

Limitation to this method  

But, this method if used for an unit area with differing land use pattern like that of M ward of 

Mumbai, which would require necessary modifications to provide for a near actual estimation as 

the urban dynamics and social settings posses difficulties in data collection. Thus, to arrive at 

necessary data for the process, different methods of quantitative and qualitative responses are 

gathered to triangulate the credibility of the responses necessary for quantification.  

  

Modifications and Method II 

 

Modifications in Y x T x A 

 

Calculating yield (Y) = the pump at the bore needs to be in operation for calculating the 

yield from the pump. And, there should be an outlet directly connected to the bore which 

must be open and not piped to any storage structure for calculating the yield. Thus, these 

two preconditions made any attempt at conventional method for calculating yield, futile.  

An indirect approach was adopted to estimate the yield of these pumps where direct 

access to a running pump data couldn’t be achieved. Indirect approach was adopted, it 

required estimation of the volume of the storage structure the bore-well was feeding to 

and the time required for the particular bore to completely fill the storage tank. i.e, 

 

V = Volume of the storage structure (overhead tanks). (In litres) 

t = the time required to fill the overhead tank. (In Seconds) 

 

Thus, an indirect method to arrive at yield is expressed below 

Y = V x t  

 

Calculating T = hours of operations for this study is calculated through a direct 

quantitative survey response from the operator of the pump, while it is also triangulated 

by estimating the time required to fill the overhead tank (t) and the number of times the 

pump is operated. A critical assumption here is that the pump operates only for the time 

required to fill the overhead tank.   

 

 

Limitation to this method  
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Limitation to this method is that it does not provide the true yield of the well but an estimated 

empirical number which is apparent. The estimation is approximate because of the value of time 

(t) required to fill the tank could not be calculated due to odd operating hours and limited time for 

data collection. Thus, the respondents reply to the estimated time taken to fill the overhead was 

considered as a valid input for estimating the yield, for this study.  

 

 

Calculations 

Draft data for 51 bore wells were collected in the ward. These bore wells were 

dominantly located in co-operative housing societies and this pre-dominance in the data 

type can be owed to the ease of access in locating these bore-wells.  

 

Daily draft from these wells were calculated  

1. For, bore-wells where well discharge was measured.  

Draft = Y x T 

 = 50022 litres/ day  

2. For, bore-wells feeding into overhead tanks and water tankers 

Draft = volume of storage structure x the number of times it is filled per day 

       = 2047055 litres/ day 

  

A total draft of 2097077 litres/ day is being extracted per day from a sample set of 46 

bore-wells in the ward. 

This draft data from the limited number of samples is however not sufficient to 

extrapolate the daily yield to the municipal area of the ward. 

 

This can be attributed to a number of factors influencing the scientific credibility of the process: 

 

a) The samples are concentrated in sporadic pockets within the ward. Thus, they are not 

distributed evenly across the study area owing to limited access and awareness on the 

location of bore-wells in the ward.  

b) The purpose of use for bore-wells determines the volume of extraction. Thus, a 

change in land-use pattern suggests variability in the extent of extraction. This 

particular characteristic of groundwater use and dependence is difficult to track down 

for a city like Mumbai. As the ward reflects shades of heterogeneity within the study 

area in terms of the variability in the population density complimented with industrial 

set-ups and educational institutions.  Thus a fair estimation cannot be arrived at 

through a mere multiplication to the study area due to the complexity of use evolved 

because of constant redevelopment in the area.  

c) The geological map suggests a transition from basaltic terrain to alluvial land-fills 

and owing to the lack of accuracy at the administrative ward scale of this transition 

much cannot be interpreted nor extrapolated on its impact on groundwater extraction 

in the study area.  
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3.3 Conclusion : 

 

From the current findings  it can be easily seen that there is reduced dependency on shallow 

aquifer for consumptive purpose, the dependency on ground water has shifted from dug well to 

bore wells which can be attributed to various factors such as 

 

- The provision of municipal piped water supply scheme at every household. With 

increasing population and subsequent need for the availability of round the year reliable 

potable quality led to the shift from groundwater use to reservoir sourced surface water 

supply. With the availability of piped water supply the need to use groundwater through 

dugwells reduced drastically. This can be understood with the limited sights of dug-wells 

in the harbour suburbs of today. The decline in dependence on shallow dugwells resulted 

in undermining the significance of these dug-wells which in-turn has led to pollution of 

groundwater sources.  

 

- The deteriorating quality of groundwater in the suburb has been a key determinant in 

reduced dependence on dug-wells over time. The basaltic aquifer systems are known to 

host one of the most pristine quality groundwater in the country. And, geogenic 

contamination has not been reported in suburban Mumbai thus the deterioration in the 

quality of groundwater can be attributed to anthropogenic activity in the region i.e., 

pollutants are added to the groundwater through human processes. To name a few 

anthropogenic activities that possibly have contributed to the deterioration in quality are: 

Residential activities – improper disposal of sewerage or inappropriate construction of 

sanitation systems like pit latrine, etc.  

 

- The inability of the shallow dug-wells to meet the need of a bulging population in a 

developing metropolis with lifestyles demanding more water pose huge demands for 

public water supply. In search greater quantum and reliable provisioning throughout the 

year, the wells are going deeper into the basaltic aquifer system in search of potentially 

high yielding layer to meet the demands of the growing urban agglomeration.  

Based on the little understanding and knowledge gathered from secondary literature and primary 

data it could be hypothetically proposed that with decrease in dependence on groundwater i.e., 

shallow Dug-wells in this case, there has been an evident increase in the pollution of the shallow 

aquifer and vice-versa. Thus, negligence and dependence go together to determine the fate of an 

essential natural resource like groundwater.  

Reduced dependence on shallow aquifer does not imply a reduction in groundwater abstraction. 

As, the gap between supply and demand has been constantly increasing if the BMC is to be 

believed and are proposing new civil structures for augmenting public supply. Until the new 
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structure starts supplying, this increasing gap projected by the BMC is expected to be met through 

tankers and deeper aquifers in the city. 

It is also imperative that quantification of ground water is highly important to understand role of 

ground water and regulate its usage. Currently, in biggest challenge in calculating ground water 

consumption in the region  is lack of adequate data. There are no records of existing bore well 

and dug well in public domain. Lack of information and regulation on bore wells and ground 

water extraction clearly indicates lack of acknowledgement of ground water in during planning of 

large centralized water infrastructure.   

 

 

4. Recommendations  

 

 This research tried to explores the gap between the planning process and the practice at micro 

scale. The exploration done in understanding various patterns of ground water usage exposed us 

to some interesting insights which are crucial for water resource management, and if there is a 

conscious effort made in exploring more into this topic, there are possibilities of creating a 

paradigm shift in water resource planning as well as creating development plan. Based on the 

limited knowledge  and experience gained as part of this research there are few recommendations 

which needs to be brought explicitly.  

 

- Detailed survey of Ground water sources : It has been very clearly established that there 

has been high dependency on ground water and even there has been high public 

expenditure in creating water supply system there is also increase in private expenditure 

in extraction of ground water. However, most of the research is largely based on 

anecdotal evidence, with lack of quantified validation.  One of the key recommendation 

is to conducted an extensive survey  by MCGM to map and monitor  all the ground water 

sources in the region.Similar kind of exercise was conducted in 1960’s and sine then 

there hasn’t been any conscious effort to map  or monitor  ground water usage in the city. 

One of the biggest limitations faqced as part of the study was location of ground water 

sources in private complexes. In many of these private complexes the entry was 

restricted, especially in industrial units which could be extracting much large amount of 

ground water. Creating a survey of these ground water units can give a better  number of 

ground water usage and also create a foundation for better advocacy for regularization of 

ground water consumption.                                                                                       

 

- Mitigation of Non consumptive usage of water through secondary sources: from the 

research it can be clearly seen that most of the residential  society are using ground water 

from bore wells for non consumptive purpose. If we break down estimation of 135 lpcd 

or 200 lpcd of water it could be easily seen that not more than 35 % of the total water is 

used for human consumptive needs. Currently, in various sustainable building practices 

people tend to mitigate the  non consumptive needs through recycled and non potable 

water.  Backed with proper data and appropriate development control rules more than 65 

% of water demand  could be mitigated which will lead to reduced  pressure on 
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centralized water system.  There is also need to conduct a multidisciplinary research to 

explore these possibilities. 

 

- Recharge and revival of existing dug wells.  It was really saddening to see the conditions 

of various dug well and shallow aquifer since many people were throwing garbage in the 

wells and also letting their house drain in the wells.  There has to be much stricter 

regulation for  controlling pollution of shallow wells. There is also need to revive and 

have appropriate recharging mechanism of these shallow wells to ensure  better quality 

water for non consumptive water usage.  

 

Since this research was conducted in various constraints and limitation of data , adequate human 

resources  and time the findings of the research might not be scientific in nature. However , it 

gives a a good idea about patterns of ground water usage. The quantification of groundwater 

consumption still remains a daunting task to be undertaken. In spite of its limitations this research 

gave some interesting insights which could be could be used as foundation to develop some 

action oriented research in the sector.  
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5. Case studies 

 

Case study  I – Dugwell  

 
Location: 19° 2'53.92"N  , 72°54'13.92"E 

Diameter:   5.4mts 

Total depth: 10mts 

Depth of water column from surface: 6.2mts 

Height of water column (w.r.t. AMSL): 8.8mts  

Pump Size 1 HP 

Rock Type Hard Compact Basalt with distict feature 
 

This well is located behind the affluent Hira Nandani society in Maitri park area, Chembur. It is difficult to 

locate this well as it lies at the end of a lane one is easy to miss if not for a seeking diligent eye. The well 

sits behind a temple in the locality with approximately hundred households limiting its eapnse to the south 

is the Chembur golf course. The area is also awaiting redevelopment as the boards read it to be the new site 

for Raheja’s construction.  
 

 
 
The well is said to be more than half a century old. The respondent Ms. Geetika kamble 73 years old recalls 

the time when she first moved to this locality from Ratnagiri in the 50’s. As she exclaims “there were no 

more than 40 households in this community, no more!” Most of the area surrounding area was un-inhabited 

with the golf course being the only construct, unchanged. The well next to the temple in the bounds of the 

community was the only source of water for the residents back then till very recent. From drinking to 

washing of clothes and other household water needs were supplied from this well. And, the water in the 

well as confirmed by other respondents has never run dry.  

In the 1990’s they were provided with public water supply by the municipal authorities. The community 

hosted around 100 households by then. And each was provisioned with a tap of their own. The water would 
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be released for a certain amount of time everyday which was/is sufficient to store according to their 

respective needs. Thus, the major dependence on the well reduced with the advent of public water supply.  

A limited number of households had private toilets in the community. A lot of them used the community 

toilet not too far away from their houses.  The water to this sanitation facility is provided from the dug-

well. The well pumps for approximately an hour everyday to fill the overhead tank on the community toilet 

facility. 

The well water is no longer used for drinking or even cleaning purposes as it is said to be contaminated and 

is not fit for any other purposes. Though, one must note the present condition of this well is still better 

compared to other community wells in the region. According to a respondent living right next to the well 

says the well is covered and is not used as a site for garbage disposal because of a ferociously barking dog 

tied next to the well, the dog is also known as the guardian of the well.  
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Case study II – Dugwell  

 
Location: 19° 3'15.76"N, 72°54'26.83"E 

Diameter:   6mts  

Total depth: 10mts  

Depth of water column from surface: 9.6, mts 

Height of water column (w.r.t. AMSL): 0.1mts amsl 

Pump Size 1 HP 

Rock Type Hard compact basalt  
 
This Community well located near shiv mandir in Ghatla Gaon has witnessed a shift in dependence from 

household usages to none in the current time. This Dug-well bears testimony of reduced dependence on 

shallow aquifers with increasing contamination and resultant negligence to its existence over time.  

The Well is surrounded by houses with temporary ceilings and in the south opens out to a playground used 

for recreational purposes. This well is easy to spot from space than on ground, though it is wide but 

camouflaged by the numerous houses around it. 

Mr. Prabhakar salwe sits calmly on a broken chair next to the well, below the chair passes a sewer drain. 

His feet resting on the well plinth, he mentions, he has been living in the village for almost 30years now 

and the well has been there ever since or may be even way before that.”I am comparatively new here”. In 

his earlier days they used to use well water for cleaning purposes and other household activities. There is a 

municipal mains that passes underneath the village ground, since early 80’s people have been seeking 

connections or have managed to hijack the public supply for drinking purposes. Though now almost every 

household is legally connected.  There is an old lady passing by prabhakar stops and asks her to help us out, 

as she has been living there for more than 5 years now.  

Ms. Kamla khadke, in her 70’s suggest she has seen a famous Raj Kapoor movie shot here at the well. Back 

then it used to be a proper village with little urban influence. She also recalls her dependence on the well. 

She used to carry containers of water on her head to her house in the village which is some 300mts north. 

“this was our only source of water other than one inside, behind the temple. This community had easy 

access to these two wells. And all household needs were met through these wells.  
The quality of the water was good. There were collective efforts to keep the wells clean. The population in 

the region was low compared to what can be seen in the picture above i.e., the present scenario. With time a 

lot of people have moved in the locality from different parts of the country. People living around the well 

have illegally encroached upon the well area. Now there is also a sewerage line that passes just 5 ft away 

from this dug-well. The well dries off in summer and has practically no use. Not very long ago it was used 

during festival celebrations like Ganpati Puja, etc but now tankers are meeting that demand. The water in 

the well has turned black and in monsoons it overtops. Nobody wants to walk across the overtopped well 

water as it is highly contaminated with sewerage.  

This well is a Good example of our probable cause for declining shallow well dependence. As known form 

the respondents with public supply the use declined and collective effort to keep the wells clean was not 

considered important anymore. This led to the deterioration of the quality. With the new sewer line, the 

contamination aggravated. And the little dependence and use for community purposes was also withdrawn. 

Now the well lingers in complete negligence of the community. The well has reduced to a preferable site 

for garbage disposal and leaching sewerage drain.  
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Case study III– Dugwell  

 
Location: 19° 3'15.76"N, 72°54'26.83"E 

Diameter:   5.7 ,mts  

Total depth: 9 mts  

Depth of water column from surface: 8.7 , mts 

Height of water column (w.r.t. AMSL): 6.3 mts amsl 

Pump Size 5 HP 

Rock Type Partially lined; visible outcrop – hard 

compact basalt. 
 
This well located off the busy Sion-Trombay highway is probably the most difficult to locate. The well is 

situated on the golf course road partially underlying a bungalow and the remaining half is hard to make as it 

is completely covered and has a gated entry to the well.According to the respondents the well was 

constructed during the 50’s, it is one of the oldest well that managed to survive the rapid urban 

transformation in the area. And, to survive this transition it has had to evolved its use over time.  

 

The well like all other wells known in the ward was used for household purposes. it was during the 80’s the 

use of the well water was limited to gardening of the society which hosted the well. The co-operative gated 

society also went into redevelopment and saw encroachment over the dug-well. As now it is barely visible. 

The top of the well acts as a beautiful baranda to one of the bungalows. This was the time when the well 

started losing its significance and was at the verge of extinction. The builders decided to deepen the well in 

the 90’s with the aim to augment the discharge and use it for various other purposes. This was also the time 

when demand for tanker water had started to tip-off in the region. The dug-well was deepened to an 

unknown depth*2, approximately 120fts. It was during this time a 3hp pump was used to supply water for 

gardening to the co-operative society./ which was later replaced with a 5hp. And, later it was also used to 

fill tankers for sale of water in the market. Currently the well supplies water to almost 8-9 tankers a day and 

also caters to the gardening needs of two different co-operative housing societies. An annual tender is 

floated for the sale of the well water to the tanker operators. The maintenance of the well water is 

considered an obligation of the tanker operators.  

The view inside the well is not at all surprising courtesy the high daily abstraction rate. The bottom of the 

well boasts a bore and a submersible pump.  

 

The more interesting feature of the well is the sight for filling tankers. The tanker filling site is some 100ms 

away from the well connected through an underground pipe network; it all appears to be too secretive and 

intriguing at the same time.  
 

 

                                                      

2
   The respondents were not sure about the exact depth of the bore-well.  
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