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BUSINESS PLAN
executive summary

WaterLink is an aspiring not-for-profit provider of water security. Our team of engineers and public 
health professionals will help community organizations worldwide harness water resources which are 
free and widely available. Rainwater is not the solution to every problem, but it is the largest over-
looked supply in many areas of the world. In Mumbai, rainwater harvesting can contribute up to 25 
gallons of water a day to every member of the community throughout the entire year. 

WaterLink services include the fee-based manufacture and installation of rainwater collection gutters, 
downspouts and percolation infrastructure for communities.  WaterLink products secure and filter 
water for hutment residents during rains plus they improve groundwater resources by recharging aqui-
fers. Water can be removed from the aquifer through existing community bore wells or new installa-
tions situated in the path of the groundwater flow. 

In regions with community groups designed to address residents’ daily sanitation needs, WaterLink will 
directly serve organizations instead of individuals. This facilitates a community outlook on water and 
provides just one point of contact. Both groups promote rainwater education to improve the aware-
ness of rainwater as a resource. WaterLink recommends community groups charge residents for the 
attachment of rainwater collection systems manufactured and installed by WaterLink, and retrieval of 
groundwater from any community wells constructed to intercept it. The water that is collected in a hut-
ment owner’s existing barrel via WaterLink gutters will be theirs to keep and use, or sell if desired. Many 
community groups already have funding or taxation schemes in place to provide the money necessary 
to conduct installations and provide ongoing maintenance.  

The primary construction material for all components is PVC pipe. Halved-PVC pipes will serve as gut-
ters; downspouts and filters will be constructed from full sections.  Percolation pits will be installed 
with most gutter installations. They consist of shallow, square holes dug to accommodate short 
sections of pipe delivering water directly underground. The pipe will be surrounded by percolation 
enhancing sand or gravel and replacement soil will level the area. 

Piloting of the project will take place in June, 2009 when WaterLink visits Mumbai for two weeks. This 
area receives an average of 2,335 mm (92 inches) of water annually.  In subsequent years WaterLink will 
rapidly scale production and installation to address water needs within the Asia’s largest slum, Dharavi. 

By hiring local residents as installers, WaterLink will contribute to the slum economy. Materials will 
be purchased locally and recycled pipe sections will be used when available. Based on the proposed 
installation schedule, operations will break even in the first year (2010) and will be able to cover travel 
expenses of the founders and provide a means to address their opportunity cost in 2011. 

For the communities it serves, WaterLink will improve water availability. This correlates to improved 
sanitation and reduces the time needed to gather and manage daily water needs. Rainwater collection 
systems allow communities to reduce dependence on municipal suppliers and politicians seeking sup-
port. In many ways the collection of rainwater will become the link to a sustainable water supply.  

WaterLink’s mission statement
…harvesting rainwater’s potential for a sustainable solution to 

global water scarcity



1. Context
As Kofi Annan, United Nations Secretary General said, “Access to safe water is a fundamental human need and, 
therefore, a basic human right.” This view, shared by the World Health Organization and ethicists worldwide, is yet to be 
fulfilled in much of the global population, especially within slum populations like Dharavi, India’s largest slum. Home to 
almost one million people, Dharavi residents face income insecurity, poor structural housing conditions, overcrowding, 
meager sanitation facilities, and, above all, insufficient access to clean, abundant water. 

Global water shortages are anticipated to provoke future world wars; water rights battles have flooded courts. Within 
this context emerges an ancient technology that has been forgotten by many—rainwater harvesting. A simple tech-
nology especially relevant in places with a monsoon season, rainwater harvesting can create water independence by 
providing a sustainable source of vital water. 

Many organizations tackling global water issues develop complex solutions that are dependent on governments or 
external influences. The solution to water challenges must ultimately come from within a community structure. If the 
community is dependent on anything but itself, there is great potential for problems and failures. Once a community 
has learned the basic techniques of rainwater harvesting, it can pass this knowledge to neighboring communities as 
well as future generations. Rural rainwater harvesting programs have brought communities out of debt by rejuvenating 
agriculture. Upon implementation, this simple technology has brought countless communities together to maintain 
the system and share benefits. 

The WaterLink team, aiming to improve the quality of life in the slums by increasing the amount of clean and accessible 
water, designed a rainwater harvesting system with a foundation in community building. To reach its ultimate business 
structure, WaterLink focused on the following areas:

	 •	Use	design	thinking	to	establish	an	appropriate	problem	statement

	 •	Identify	and	evaluate	multiple	possible	solutions	that	address	the	chosen	problem	statement

	 •	Create	a	positive	work	environment	between	the	four	primary	team	members,	teammates	from	IIT-	 	
 Bombay, mentors, and all other supporters

	 •	Utilize	the	wide	variety	of	knowledge	and	backgrounds	the	team	offers	to	create	a	sustainable	

 solution to water supply that is desired by the residents of Mumbai’s slums

Problem
After significant review of scientific literature, photographs, documentaries, governmental documents, engineering 
diagrams, newspaper and magazine articles, as well as personal interviews with slum residents, rainwater harvesting 
experts, industry leaders, interested supporters, and Indian governmental heads, WaterLink summarized the issue of 
clean water in Mumbai slums into the following problem statement:

 The region’s water provider is unable to meet the demand of its nearly 13 million customers. This water supply  
                  shortfall leads to unfair water distribution, with the slum residents receiving only about 30 to 60 liters per capita             
                  per day1, which is about 30 percent of the target supply rate set by the national Bureau of Indian Standards.

Solution
WaterLink’s solution to the slum’s water shortage is to revitalize the ancient technology of rainwater harvesting within 
the slum communities. This solution relies on a sustainable, community-based initiative and actually increases the 
water availability to the people who need it most. Rainwater harvesting is implemented, and increasingly mandated, 
in wealthier areas of Mumbai—WaterLink aims to supply the basic technology and education so that slums may also 
benefit from rainwater. Specifically, WaterLink will make available a filtered rainwater collection system coupled with a 
groundwater recharge device with which slum residents can independently and sustainably increase their water use, 
and ultimately, their quality of life.
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2. Supporting the Problem Statement
While there are certainly many problems associated with living in slums, WaterLink focused on increasing the 
quantity of available water. The key considerations that directed the team to this issue of “quantity” are presented in the 
following four sub-sections.

Life and Water
The shortage of water in Mumbai’s slums significantly impacts the way slum residents live their lives. The need for wa-
ter influences work, sleep, and school schedules. A shortage of water can significantly impact sanitation and hygiene, 
the root of many public health problems. 

While the exact duration varies from slum to slum and day to day, water supplied by the BMC is typically supplied for 
less than 4 hours per day.2 Slum residents must plan their day around collecting the daily water needed for their fami-
lies. Interviews with slum residents are embedded with grievances about the process of collecting water:3

“The delivery timings are not regular. We start queuing for water 
in the morning by putting our water containers in a line. If we 
have to go out, we can leave the house only after we have filled 
the water. My children are very young and cannot fill the water. So 
my sister stays at home and waits for the tank. In order for to be at 
home when the tanker comes, she has stopped going to school.” 

– Chhaya Waghmare 

“We used to go at four in the morning an dstand in a line until six 
and get two handaas of water. We had to leave the children at 
home.” 

– Bhagwati

Public standposts are the water source for about 75 percent of Mumbai’s slum residents. The number of houses that 
share these public taps ranges from 10 to 30. Other means of water collection include purchasing from vendors with 
private taps, buying from neighbors, or stealing.2 Regardless of the source of the water, the problem of inadequate 
quantity is apparent.

Current Water Supply Situation
The Brihanmumbai Municipal Corporation (BMC) is the organization responsible for providing water to the residents of 
Mumbai. Mumbai’s drinking water comes from both natural and manmade surface impoundments located north of the 
city. From these impoundments, the water is conveyed to one of the water treatment facilities operated by the BMC. 
The treated water is then channeled through pipelines to the city.4

The BMC’s most recent “Environment Status of Brihanmumbai” report identified Mumbai’s water demand as 3,900 
million liters per day. However, the supply provided by the BMC was only about 3,050 million liters per day, roughly 80 
percent of the demand.4 

The water supply shortfall leads to unfair water distribution among the city’s population. While the BMC allocates 90 
liters of water per capita per day to residential locations, slum residents are allocated only 45 liters per capita per day.5 
For comparison, the average American uses about 300-600 liters per capita per day.6 The Bureau of Indian Standards 
has identified a target supply rate of 135 liters per capita per day for urban water systems.1

From a humanitarian standpoint, this disparity is significant—official policy dictates slum residents in Mumbai receive 
only a small percentage of the water granted to wealthier residents in their own city, and an even smaller percentage 
compared to citizens of other developed countries, like the United States. To understand how this water supply dispar-
ity persists, political and institutional inadequacies must be examined.

women filling handaas with water
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Institutional and Political Roadblocks
There are three distinct political/institutional problems that are restricting the ability of the BMC to increase the water 
supply to Mumbai’s residents:

Inadequate revenue 
The current water rates set by the BMC fail to match the cost of operating the water supply system, for both capital proj-
ects as well as maintenance activities. The lack of adequate funding inhibits the ability of the BMC to undertake projects 
that would improve the supply.1

BMC inefficiencies  
While the BMC has a clear mission to provide certain public utilities to Mumbai’s residents, it does so in an inefficient 
manner. The staffing ratio of the BMC is about 35 persons for 1,000 water connections, compared to 1 per 1,000 con-
nections in Singapore. In addition to a high staffing rate, inadequate professional skills limit the BMC’s ability to provide 
such services as collecting water meter readings and mapping infrastructure. These inefficiencies inhibit the BMC’s abil-
ity to satisfy Mumbai’s water demand.1

Lack of public participation 
According to the program director of the National Institute of Rural Development,  “People are yet to come out of the 
mindset that water is naturally available and hence, a free commodity” 7 This is a very important observation, and is criti-
cal when considering solutions to the water supply problem. The lack of an individual sense of ownership and pride in 
water	conservation	also	negatively	affects	the	water	supply	situation	of	the	BMC.	

Water and Public Health
It is estimated that by 2030, 1.7 billion people will be living in slums.8 About half the people living in slums today have a 
health condition associated with poor sanitation and drinking water quality.8

Incidence of water-borne diseases in Dharavi is high; annual diarrheal disease rates are over 600 per thousand people; 
typhoid and malaria afflict 68 and 126 per thousand people, respectively.2 Approximately 30% of all disease in Mumbai 
slums can be attributed to water-related infections.2 Substandard infrastructure, along with water unavailability can 
account for much of this burden. Standing water during monsoon season flooding can introduce vectors for disease, 
especially	in	a	slum	with	poor	sanitation	facilities	like	Dharavi.	As	floodwater	run	off	mixes	with	standing	sewage,	habi-
tat for parasitic worms and yellow fever-carrying mosquitoes is created.9	Efforts	to	decrease	flooding	by	increasing	the	
amount of water that is soaked up by the ground could potentially significantly decrease the prevalence of disease.9

3. Alternative Solutions Considered
To	approach	the	water	shortage	problem,	WaterLink	began	the	ideation	process	by	first	investigating	the	different	
forms in which water exists within Dharavi. Water enters Dharavi in the form of tap water supplied by the BMC, rainwa-
ter,	or	artificially;	for	example,	through	water	tankers	supplied	from	different	parts	of	Mumbai.	The	water	that	enters	
the region is then used in household and commercial activities, and is transformed into domestic or industrial waste. 
Ultimately, it enters the drains as sewage, flowing in Dharavi through surface gutters and underground pipes. 

Understanding each of these forms was a crucial first step in examining Dharavi’s water shortage. Increasing the water 
supply in the region involves a use or reuse of one or more of the following options: tap water, domestic wastewater, 
commercial wastewater, tanker water, and rainwater. All options were considered and weighed on a basis of common 
criteria. 

Tap water
Approximately 75% of slum residents depend on public standposts for their daily water supply.2 These standposts 
consist of taps that run for approximately four hours every day. The residents have to sacrifice hours in standing in line 
waiting for this water.

The	BMC	has	a	similar	scheme	of	water	distribution	throughout	Mumbai.	Different	regions	get	water	during	different	
time intervals of the day for two to four hours, similar to Dharavi.2 However, non-slum areas have more space, more stor-
age facilities, and less people. Apartment buildings include overhead and underground tanks to store the water that 
arrives in the allotted time span; this water is then used by the inhabitants throughout the day. These BMC policies have 
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been in place for years, and are dependent on existing infrastructure, the rationing of the lake water that is supplied 
through the year, and careful analysis of all aspects of the region. It is not possible to change these without changes in 
government policies, which is beyond the reach of organizations such as WaterLink. 

Domestic Waste
Household activities such as bathing, cooking and laundry generate domestic wastewater. A large amount of the tap 
water entering Dharavi is converted into this waste. As the slum residences are small, many of these activities take 
place directly outside the home such that wastewater freely flows into drains between rows of homes, which then 
lead the water away. Collection, treatment and reuse of this domestic wastewater was considered during the course 
of WaterLink’s investigation, however, the behavioral change that would be required to collect this wastewater was 
considered a major negative aspect. Also, as the water contains a number of contaminants from various sources, the 
treatment that is required to purify it would need to be sophisticated. 

Industrial Waste
Dharavi’s $650 million dollar economy stems from small-scale industries such as leather, pottery, recycling and food 
production.10, 11	These	businesses	are	located	in	different	areas	of	Dharavi,	and	use	water	in	different	ways.	The	water	ef-
fluent originating from these industries is often filled with contaminants and hazardous substances—the unregulated 
and unofficial nature of many of the industries contributes to the lack of discipline when disposing of wastewater; in 
most cases, the water flows to the nearby open drains. The level of sophistication required to treat water with industrial 
effluents would be extremely high and cost-prohibitive. Additionally, it would be challenging to redesign industrial 
procedures such that water can be efficiently collected.

Imported Supply
During times of daily tap water shortage due to reasons such as maintenance work being carried out or other prob-
lems, Dharavi	receives	water	from	different	areas	of	Mumbai,	through	water	tankers.	These	are	expensive,	costing	
nearly Rs. 400 for a supply of 12,000 liters at a time.12 The cost is prohibitive, and importing water tankers is a short-
term, unsustainable solution.

Rainwater
Mumbai receives rainfall during the months of June through September. The “monsoon” season, as the rainy season is 
called, plays an integral role in every Mumbaikar’s life, due to its heavy nature and ability to disrupt daily life. Harvest-
ing this rainwater has the potential to solve Mumbai and Dharavi’s water shortage problems; approximately 2.2 meters 
of rain are received every year.13, 14 WaterLink concluded that rainwater harvesting is the link to a sustainable water sup-
ply to Mumbai in the coming years. 

Selection of Water Source
The analysis of these five options included the completion of a selection matrix, where options were compared on the 
basis of criteria, including cost, governmental influence required, and ease of implementation.

Table 1: Water source selection matrix

The maturity criterion consisted of the overall feasibility of the idea. The ease of implementation focused on the en-
gineering and simplicity of the option. The relative water increase scale qualitatively estimated the amount of water 
gained. The governmental influence required category examined the degree of policy change or influence that would 
be required to change the water supply to the city. The independence criterion was an estimate of to what extent the 
solution would be in the hands of the actual resident. 

Based on the analysis and comparison of these five options, it was decided that rainwater was the water form to focus 
on to solve Dharavi’s water supply problems. 
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4. A sustainable solution

Why Rainwater Harvesting? 

Simply, rainwater harvesting refers to the collection and storage of rainwater. It is a practice that has been in place for 
thousands of years, given its great importance to sustaining agriculture and rural populations. However, urban areas 
that rely upon centralized water supply systems have not had the same historical reliance on rainwater as rural popula-
tions. Population growth, climate change, and environmental degradation are changing that, however.  

Mumbai and population centers around the world are facing new water challenges. In areas that receive adequate 
rainfall, the use of rainwater harvesting can provide a sustainable solution to reducing water shortages. The technology 
reduces an individual’s reliance on the government or water supply utility, and can allow people to satisfy their water 
needs independently.  

Given its climate, Mumbai is very well suited for the implementation of rainwater harvesting.13, 14 Over Mumbai’s surface 
area of 440 square kilometers, this is a total of about 960 billion liters per year—about 100 billion liters less than the an-
nual quantity of water supplied by the BMC.15 

Fortunately, rainwater harvesting is a practice that is attractive to policy makers. For example, there are over 15 state 
and city governments in India that have passed legislation that requires rainwater harvesting systems be installed on 
new developments of a certain size—Mumbai is one of these cities.14

 

Options for using harvested rainwater
Depending on the goals of the rainwater harvester, local site conditions, and available infrastructure and construction 
materials,	the	harvested	rainwater	can	be	utilized	for	different	purposes.	General	descriptions	of	the	alternatives	are	
identified in Table 2. 

Table 2: Options for harvested rainwater usage

Use Description

Drinking water Water collected from the gutter systems is conveyed to a 
storage tank. A water treatment mechanism is included 
either upstream of the tank, in the tank, or downstream 
of the tank. Examples of typical treatment mechanisms 
include media filters (sand, gravel, or charcoal), chlorine 
disinfection packets, or boiling. 

Non-potable supply Water is collected in storage tanks as done for the “drink-
ing water” option, but a treatment mechanism is not 
included. This reduces the complexity and maintenance 
requirements of the harvesting system, but does not 
contribute to the daily drinking water supply. Rather, the 
water is used for bathing, laundry, or other cleaning.

Groundwater recharge Water collected by the gutters is conveyed to groundwa-
ter recharge wells or percolation pits. From the wells/pits, 
the water can infiltrate into the underground soils (Figure 
1). Appropriate soil and geologic conditions are required 
for	this	alternative	to	be	effective.	Groundwater	recharge	
does not provide an immediate water supply, but instead 
is used to maintain a stable groundwater level. 
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Groundwater recharge
Under the right conditions, groundwater recharge can provide many benefits. According to the BMC, “Rainwater har-
vesting contributes to rise in the ground water level. The quality of the groundwater improves. Soil erosion is arrested. 
Entry of seawater in ground water can be prevented.”16

In regions where the population utilizes underground aquifers as a source of water there is a risk of exploiting the 
groundwater resource if it is not replenished. Groundwater exploitation refers to an imbalance between the quantities 
of groundwater pumped out of the ground compared to the amount that re-enters the aquifer through either natural 
or artificial infiltration. If this imbalance is great enough, or continues long enough, the consequences can be severe. 
This could have dire consequences for a community—its primary source of water became inaccessible or unhealthy, the 
community may be forced to relocate. 

Figure 1: no groundwater recharge (left),  groundwater recharge (right)

Currently, groundwater accounts for a small portion of the water consumption in Mumbai; this has prevented any 
significant drop in water levels. In addition, while seawater intrusion and contamination have been identified at deeper 
depths, it is not inhibiting Mumbai’s residents from using shallower groundwater as a water source.17 These two facts 
put Mumbai in an advantageous position in regard to controlling its water destiny—maintaining an existing groundwa-
ter supply is far more manageable than attempting to rehabilitate a groundwater supply that has already been dam-
aged by dropping water levels and seawater intrusion.

If groundwater use represents only a small portion of Mumbai’s total water consumption, and the current groundwater 
supply is adequate in terms of water level and quality, why is groundwater recharge necessary? According to the BMC, 
Mumbai’s water demand is expected to increase by about 30 percent by the year 2021.18 While it is the BMC’s goal to 
eliminate the supply versus demand disparity, political and institutional roadblocks have notoriously hampered BMC 
efforts.18 A continuation of the BMC’s supply versus demand disparity could trigger Mumbaikers to pursue groundwater 
as a reliable source of water. Should this occur, it will be critical to have a system in place to replenish the groundwater 
that is removed. The most logical system for this is groundwater recharge using the rains of the monsoon. Without 
groundwater recharge, up to 95 percent of the monsoon’s rainfall will continue to drain into the Arabian Sea where it 
provides no benefit to Dharavi.

The Current State of Rainwater Harvesting in the Slums
While the BMC encourages rainwater harvesting, and even requires it in new development, little work has been done to 
implement the technology in slum areas in Mumbai as well as other Indian cities. There are several reasons for this fact:

				 •	Lack	of	technical	resources	and	training19

				 •	Lack	of	involvement	and	ownership	by	slum	residents20

				 •	Limited	income	prevents	purchase	rainwater	harvesting	equipment

				 •	Lack	of	space	for	large	above-ground	storage	tanks

WaterLink’s solution aims to challenge these roadblocks. A physical description of our system is presented in the follow-
ing section; this addresses the fourth item in the list above. The other items are addressed in Section 5.
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Technical Description 
The rainwater harvesting systems WaterLink intends to provide to the slum residents are capable of directing captured 
rainwater to two locations: 200 liter storage tanks stored outside the house and percolation systems for groundwater 
recharge. The design of the systems will be customized for each residence, and is dependent on the factors listed below. 
Fortunately, given the simplicity of the rainwater harvesting concept, the “custom” part of the design only refers to 
aspects such as pipe length and whether or not a groundwater recharge system will be installed. There are no moving 
parts, complex electrical or mechanical components, or significant operational concerns. 

     Available space: Can excavation occur for groundwater recharge system installation?

     Soils conditions: What is the depth of the groundwater recharge system?

     Preference of resident: Does the resident want the water filtered or unfiltered?

Regardless of the factors above, each rainwater harvesting system will begin with gutters. The gutters will be construct-
ed either of plastic pipe cut in half to form a semi-circle or metal gutters. The selection will be dictated by the cost and 
availability of local building materials, as well as whether or not a WaterLink filter will be installed.

 

Figure 2: rainwater harvesting system design

The WaterLink filters consist of 6-inch 
diameter PVC pipe section that 
contains a granular filter media. The 
media will be contained in the pipe 
section be a perforated plastic plate 
fastened inside the pipe. The 6-inch 
pipe section will be 3 feet long, with 
a media depth of 2 feet. The ends 
of the 6-inch pipe section will be 
equipped with flanged fittings that 
allow for easy insertion and removal 
from the PVC downspout. The depth 
of the media bed as well as the flow 
rate through the media are designed 
based on typical design parameters 
for rapid sand filters commonly used 
at municipal water treatment facili-
ties.  

The other component of the rainwater harvesting systems 
is the groundwater recharge components. Depending 
on the site conditions, one of two groundwater recharge 
mechanisms will be utilized. In areas where more space is 
available for construction, vertical borewells be installed. 
Borewells are the typical groundwater recharge method 
for large residential and commercial structures in Bom-
bay. They are installed by drilling a hole approximately 
15 to 30 feet deep, and filling the hole with coarse rock 
and gravel. Water from the downspout is directed to the 
top of the borewell, where it discharges and percolates 
downward through the rock. From the rock, it percolates 
into the finer-grained native soils. The depth of the system 
allows for an increased flow and percolation rate into the 
native soils.  

In areas where the borewell installation equipment can-
not gain access, shallow groundwater recharge systems 
will be installed. Excavations approximately 4 to 6 feet 
deep would be dug by hand, with dimensions of about 
6 feet by 6 feet. A rock layer of 6 to 12 inches would be 

Figure 3: rainwater havesting system design, gutter view



placed, followed by a series of 8-inch perforated PVC pipes. The pipes would be connected to each other, with a single 
piece of pipe extending above the ground surface. Additional rock would be placed over the pipes before placing the 
final 1-foot of backfill consisting of the native soils. The pipe piece would be connected to the downspout. Rainwater 
would flow into the perforated PVC pipes, which would then leak into the rock and ultimately the native soils below.  

5. Strategy and Operations
WaterLink	is	an	aspiring	non-profit	organization	relying	heavily	on	the	efforts	of	its	founders	for	business	develop-
ment and management. Especially in the first two years of operation, founders anticipate conducting an annual trip to 
Mumbai in the time leading up to the monsoon. Those with available time and resources will pay their own transporta-
tion if necessary in order for WaterLink to become viable. During the stay in India, the majority of operations will take 
place. Sustaining the organization will require a stay of at least two moths though individuals will not be expected 
to be in India the entire time. If funding becomes available a nominal wage for WaterLink’s founders may be used to 
offset	opportunity	costs.	

The Customer
WaterLink will directly serve organizations instead of individuals. This facilitates a community outlook on water and 
provides just one point of contact. Both WaterLink and the community organization will educate slum residents re-
garding the use of rainwater as a resource. WaterLink recommends community groups charge residents for the attach-
ment of rainwater collection systems, as well as the retrieval of groundwater from any community wells constructed to 
intercept it. The water that is collected in a hutment owner’s existing water storage barrel via WaterLink gutter system 
will be theirs to keep and use or sell, if desired. Many community groups already have funding or taxation schemes in 
place to provide the money necessary to conduct installations and provide ongoing maintenance.  

Community Based Organizations (CBO) are a prime example of a customer we target. These groups were originally 
organized to request and then oversee the construction of a toilet block—a group of approximately 40 toilets in one 
location—for their own neighborhood. Now, having fulfilled their original mission, the hundreds of CBOs remain ac-
tive overseeing maintenance and regular cleaning of the toilet blocks. Composed entirely of citizens living within that 
individual CBO service area, the group takes on the important task of collecting the subscription and use payments for 
the toilets and maintaining their integrity.21

Community groups are an ideal partner for WaterLink; their entrepreneurial skills and imagination have been well 
demonstrated.  CBOs initially embarked on an education campaign to elevate support for their goal; a mission that 
continues. Once the funding was in place, the CBOs provided construction planning and they continue to oversee op-
eration. CBOs have taken on other community improvement projects as well such as addressing solid waste disposal 
and drainage improvement. Some CBOs have even decided to add extra facilities to their community by contributing 
the required extra funds.21 The existence of these funds demonstrates successful management of facilities and commu-
nity expectations. In total, the CBO’s ability to influence the community and maintain significant levels of trust comple-
ments WaterLink’s objectives.

Collaborators
Because there is no substitute for local knowledge, WaterLink’s first priority will be to meet collaborators in the field. 
The team will begin with its Indian Institute of Technology-Bombay (IIT-Bombay) counterparts and seek introductions 
to members of the Dharavi community.  The team will also attempt to meet those whom it has already contacted. Pre-
liminary	efforts	to	find	supportive	people	in	Mumbai	have	been	successful;	these	relationships	will	continue	to	grow	
prior to departure. 

Numerous groups within India have realized the importance of rainwater harvesting. Table 3 describes three rainwater 
harvesting proponents that have been investigated:
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Table 3: Supporters of rainwater harvesting

Organization Role Relevance
Municipal Corporation of Greater 
Mumbai (BMC)

Government water utility in Mumbai 
(Serves Dharavi)

“Your idea of providing gutters & col-
lecting roof top rain water in tanks is 
good…we will definitely provide you 
technical advice after analyzing indi-
vidual site conditions.” –Suprabha22

 “…BMC is encouraging RWH via 
awareness campaigns” -Suprabha, 
2009

Center for Science and Environment 
(CSE)

Non-Governmental Organization 
promoting rainwater harvest in India

Provides data and examples of 
installation in cities and rural areas. 
CSE public service announcements 
appear on TV and the internet to 
promote rainwater harvest.14

Ram Krishnan Rainwater Harvest system designer, 
proponent, ITT-Madras graduate and 
St. Paul resident

Supports WaterLink mission and ac-
tivities. Builds network and describes 
mission and operation to interested 
parties.23

Pilot project
In WaterLink’s first trip to Dharavi, the team will pilot its approach to rainwater collection in the Kumbharwada pottery 
region. WaterLink team members from ITT-Bombay have had the opportunity to visit this area a number of times. Their 
reports demonstrate that rainwater harvest is of interest to the residents. During interviews, IIT students explained what 
rainwater harvesting could mean to Kumbharwada residents; the residents responded positively and enthusiastically.24

In addition to being the focus of the team’s personal interviews with slum residents, Kumbharwada is unique for a 
number of reasons. It is a center for pottery making and clay vessels are available for purchase within the community.  
The implementation of rainwater harvesting techniques in this area would be highly visible to people who are local 
to Dharavi or from outside the area. This will create visibility for the pilot and become an avenue to create a broader 
awareness of WaterLink’s services and the benefits of rainwater harvesting. Though monsoons bring flooding to most of 
Mumbai, Kumbharwada experiences less frequent and less severe episodes, a fact will help facilitate the introduction to 
groundwater recharge via percolation systems (Figure 2).24 

In the pilot phase, WaterLink will install rainwater collection devices on homes selected by community-based organi-
zations within Kumbharwada. This work will be done with the intent of testing the proposed system and if successful, 
demonstrating	the	effectiveness.	Installation	of	approximately	20	systems	will	allow	project	evaluation	to	take	place.	
Two or more percolation systems will be installed during the pilot.

Scaling
Once WaterLink is established and the products and system have been tested, the installation will begin to scale at a 
rapid rate. Limitations to the amount of time available to communicate the message and coordinate installation are 
reflected in the installation rate. 

Table 4: Projected Installations

Pilot 2009 2010 2011 2012
Gutter installations 20 600 1,200 1,500
Percolation installa-
tions

2+ 180 360 480

Growth rate - - 100% 25%
Installation rate, 
units per week

10 75 150 200
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Installation
Materials will be purchased locally and residents will be recruited to assemble both the rainwater collection and perco-
lation system components onsite.  All installation will be done the same way. Teams of two will install systems at huts. 
Pre-selection and clear identification of the homes for rainwater collection and the areas for percolation will allow the 
teams to operate with the greatest efficiency. WaterLink will provide installation tools for simple carpentry and main-
tenance to the laborers.  Four component installations per day for each team are assumed. The gutter and percolation 
system compose separate components in terms of installation. 

Once a system is completed, a WaterLink representative will inspect the work. Representatives will also answer any 
questions for the residents and neighbors. WaterLink will require 3 employees during the pilot year, 15 in 2010, 30 in 
2011, and 40 in 2012. 

6. The Market
It is a common misconception that all slum dwellers are poor. However, slum residents are not a homogenous 
population. For some, life within a slum is a choice. Some slum residents enjoy the low cost of living and may own 
businesses within the slum.  Another misconception is that slum dwellers are unemployed. On the contrary, a study of 
211 slums in nearby Pune, India found that inhabitants’ occupations vary from government employees, ammunition 
factory employees, painters, drivers, small-scale entrepreneurs and office workers. A majority of women in slums work 
as housemaids, sweepers, vendors and government employees.25

Kumbharwada: Pilot neighborhood
The	neighborhood	of	the	pilot	installations	is	considered	well	off	within	Dharavi.	The	IIT-Bombay	teammates	described	
25% of residents as below average middle class families; the remaining 75% are poor. Entrepreneurship is common; 
the potter industry employs approximately 75% of population. Others industries in this neighborhood are tailoring, 
grocery, and rubber. 

Based on an informal survey of Kumbharwada residents, it is estimated that all hutments have a TV and 75% have 
refrigerators. Twenty-five percent of homes have toilet facilities. On average, 10 people occupy each hut.24

The public water supply is available for three hours in the morning. At this time, washing and bathing take place. Water 
for drinking and washing is stored in drums with a capacity of 100 to 250 liters (22 to 66 gallons). A family of five will 
require 250 liters (66 gallons) of water daily. When asked what the residents of the community wanted, the most popu-
lar answer was an additional supply of water in the evening.24 According to the residents, boiling of water for disinfec-
tion takes place only when there is news of waterborne disease. Within this area there was no report of a water tax or 
charge; 80% of connections to water taps are illegal.24 

Operating the pottery business increases the water need for this community. Each day an extra 1,000 extra liters (265 
gallons) are required used to mix with the dry clay. Some of this water is taken from municipal sewer lines the rest from 
illegal potable water connections. Two pits are kept on site; one is for water and the other for wet mud. Neither pit is 
used during the monsoon because the pots cannot be air-dried due to limited sunshine.24

Dharavi: Target Market
The average income in the Mumbai slums is Rs. 100 ($2) per day.26 Landlessness and poverty requires them to spend 
37% more for water than other city residents. The table below identifies some of the regular expenses of slum life.26 
As noted in Table 5, water prices are not immune from this “poverty tax,” a further incentive toward achieving water 
independence.

Table 5: Poverty Premiums for Dharavi Residents26

Dharavi middle class poverty premium
annual interest for credit 600-1000% 12-18% 53.0
municipal grade water, 
per cubic meter

$1.12 $0.03 37.0

phone call, per minute $0.04-0.05 $0.025 1.8
diarrhea medication $20.00 $2.00 10.0
rice, per kilogram $0.28 $0.24 1.2
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Market Size 
Within Mumbai, approximately six million people live in slums like Dharavi. India harbors approximately 43 million slum 
dwellers and populations everywhere are expected to continue growing. According to a United Nations report, one 
in every three people in the world will live in slums within 30 years unless governments control unprecedented urban 
growth, which brings the number of people to 3.5 billion.29

Pricing
Unable to directly negotiate prices at this time, WaterLink will use the history of similar system installations to verify 
the pricing model. When the Slum Sanitation Project toilet block was installed within a community, area residents were 
asked to put up half the initial cost. Community Based Organizations collected Rs. 500 (10$) from families and Rs. 100 
($2) from each individual prior to the creation of the toilet blocks. This was considered payment for half of the facility. 
Once construction was complete, every family living in the area was issued a monthly pass to use the facility. It cost 
between Rs. 10 and Rs. 50 depending on local conditions.21

If material prices decrease due to bulk purchasing as expected, WaterLink can charge $34 for any custom gutter and the 
$34 again for each percolation system installation. At this price, gutter system investments made by community organi-
zations to be be recouped from a family in a two-year period. Percolation systems would add two or more years depend-
ing on how many are installed.  These calculations ignore any fees that the organization might collect at a groundwater 
well built as part of the rainwater harvesting system. The avoided cost of water purchases further improves the value of 
the system for both the community and individuals. 

Competitors
There are a number of ways that people in slums address water scarcity. Table 6 illustrates those that are considered 
competing systems.  Of particular note is the bottled water. India was the industries 9th largest market in 2004. From 
2001 to 2006 it sustained a compound annual growth rate of 25%.30

Table 6: Competitors

type strengths weaknesses
individual rainwater systems immediate installation limited or no follow-up
fast follower less education required lost head start

behind on learning curve
tankers well-established

consumer familiarity
high cost structure

bottled water strong perception
brand strength

cost structure
distribution

recycling large available quantities difficult economic structure
behavioral change needed
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7. The Financials
Table 8: Projected income statement

     Pilot 2010 2011 2012

     2009   2012

Assumptions:        

 Annual Growth Rate    100% 33%

 Number of Units Sold   20   600   1,200   1,600 

 Unit Price    40   40   40   40 

 Unit Cost    24   24   24   24 

Sales      $800   $24,000 $48,000 $64,000 

Cost of Goods Sold1    $480   $14,400  $28,800 $38,400 

Gross Margin     $320   $9,600   $19,200 $25,600 

Selling and Administrative

 Expenses (10% of sales)2    $1,000   $2,400   $4,800   $6,400 

Replacement costs:        

 Replacement 

 (4% of Units sold to date)   -     1   25   136 

 Unit cost of Replacement   -     $24   $24   $24 

Total cost of Replacement    $-     $19   $595   $3,264 

Net Operating Profit    $(680)  $7,181   $13,805 $15,936 

        

Assumptions:        

 Length of Stay   2 weeks 2 months2 months2 months

 Travelers   4 3 3 3

Airfare, Accomodations    $6,000   $10,000 $10,000 $10,000 

Net Income (expense)    $(6,680)  $(2,819)  $3,805   $5,936 

        
1 Assume no carryover of inventory in any year.         

2 Selling General and Administrative expense in 2009 is estimated to be higher than 10% of sales.    

Financial Risks
Annual revenues and operating expenses are difficult to predict and may fluctuate significantly from year to year as a 
result of a variety of factors. Among these factors are: 

	 •Expected	growth	of	operations	

	 •Inability	to	charge	the	necessary	amount	to	cover	fixed	and	variable	costs

	 •Timing	of	costs	and	revenues	that	can	cover	them	

	 •Variable	material	costs

	 •Variable	travel	costs

Operational Risks
To attract consumers and partners, WaterLink must provide water resources that add value to slum residents. This 
confers certain risks including: 

	 •Changes	in	the	number	of	rainwater	harvesting	systems	installed

	 •Water	contamination

	 •Below	average	rainfall

	 •Construction	defects
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8. Anticipated Outcomes
Address Water Scarcity: The WaterLink solution utilizes rainwater; this adds new water to the slate of available com-
munity resources.  Filtration provides immediate clean drinking water to suit municipal needs and reduce the need to 
travel to and from a water tap during the monsoon season.  Time spent waiting in line is eliminated during the monsoon 
and reduced or eliminated during the remainder of the year depending on installed groundwater withdrawal oppor-
tunities.  Though the withdrawal component is up to the community a feasible scenario would be fitting a well with a 
pump that delivers water for 3 hours during the evening to address the simple request of the Kumbhurwada community 
for a water supply that is also available in the evening.  This solution is only sustainable when groundwater recharge is 
created during the rainy season.

Improve Health: Health of a community is closely tied to water availability.  Providing the water needed by families and 
individuals to address hand washing, clean dishes, and clean clothing is expected to reduce germ activity.  Rainwater 
collected from roofs and then filtered is free of the microorganisms that are associated with the existing municipal water 
source.  While specific news of contamination in the municipal source previously required water boiling, residents with 
an independent water source will be able to avoid that time and energy consuming step. 

Benefit the Economy: Women who are no longer consumed by the daily task of collecting water will be able to take on 
outside work.   Children who do not have to rise extremely early to gather water will be able to learn more in school.  
In addition, WaterLink’s installation activities are expected to create employment on a seasonal basis for an increasing 
number	of	Mumbaikars.		Finally,	purchase	of	materials	from	local	hardware	stores	will	have	a	direct	effect	on	shop	own-
ers.  

9. The Team
The WaterLink team was constructed to create diversity in terms of backgrounds and skills. Below, WaterLink’s members 
describe their background and their position on the team. 

Peter Daniels, Engineering

As an environmental engineer, Mr. Daniels has worked on a wide variety of projects in areas including solid waste man-
agement, industrial wastewater treatment, drinking water treatment, and other municipal engineering areas. He is also 
experienced in dealing with environmental regulations, permitting, and reporting. His interest in environmental stew-
ardship and sustainability initiatives spur his support for WaterLink’s mission.

Katarina Grande, Public Relations

Ms. Grande is a freelance journalist and graduate student in Global Environmental Public Health. Her experience work-
ing in nonprofit organizations, coupled with her research in water ecology brought her to the WaterLink team. She will 
be conducting a water needs assessment study in a small community in Tanzania this summer. 

Erin Hubbard, Business Development

Ms. Hubbard is a Civil Engineer (licensed in AZ, and CA) bringing seven years of water infrastructure design, permitting, 
installation, and operations experience to the WaterLink Team. Interest in creating sustainable business opportunities 
and innovation led her to complete a Masters in Business Administration at the Carlson School of Management (expect-
ed May, 2009). Ms. Hubbard will strive to create financial sustainability for the WaterLink team as it performs its mission. 

Neel Kulkarni, Technology

Mr. Kulkarni is a chemical engineering graduate of the University of Minnesota (expected May 2009). Having grown up in 
Mumbai, Mr. Kulkarni is Waterlink’s ground connection to the city, bringing local insight into Waterlink’s proposals. In the 
future, he plans to return to India and use his education to help improve living conditions of Mumbaikars. Mr. Kulkarni 
also has experience with the General Mills food company.

The WaterLink team also has teammates who attend IIT-Bombay: Hansa Jeswani, Sachin Khairkar, and Nandini.  IIT 
team members have been instrumental in assessing the water situation in Dharavi and collecting field data. 
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