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Cover Note
This is a document which is meant to provide a reference point for implementing
Rain Water Harvesting Projects in Developing Countries. This document
provides a comprehensive model for Roof Top Rainwater Harvesting which
includes the hardware and the software elements. This document contains the
details of the technology and the training interfaces. The detailed assessment of
risks associated with such a project is incorporated in this document. This
document contains the details of doing a socio economic assessment and health
assessment of the beneficiaries and brings out the impact post implementation
of the project. The details of the Micro-Credit solution for the financing of the
project have been elucidated in this document.
This document is useful for the researchers, funding organizations and the
government. This document will provide a very useful guidance for the Project
Management.
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Executive Summary

The scarcity of potable water is a formidable problem encountering most parts of India. It has been
considered as an issue of serious concern. The problem has assumed acute proportion in the arid and
semiarid zones. There is an urgent need to design solutions to ensure adequate water services to rural
populations where alternate sources of potable water are not available. Availability of safe and fresh
water in adequate quantity can contribute substantially towards improving the health conditions as well
as saving on the opportunity cost that is lost in fetching water. To address this situation, Safe Water
Network (SWN) initiated the Rain Water Harvesting project in Churu district of Rajasthan in 2008.
This project was taken up in collaboration with Bhoruka Charitable Trust (BCT), Centre for
microFinance (CmF) and Indian institute of Health Management Research (IIHMR) in the second
phase. The second phase of this project focused on the potential of construction of roof top rain water
harvesting systems on credit and addressed the vital problems of ensuring sustainable availability of
potable water in rural households in 50 problematic villages of District Churu of Rajasthan.
The objective of the project was to develop a sustainable model that ensured significant potential to
improve availability of potable water. The model aimed at providing a wholesome solution for the
drinking water problem in a village, which included; empowering people to develop their own operation
and maintenance system, raising awareness about safe drinking water in a village, developing a Microcredit infrastructure in a village and developing self-help groups which enable people to avail the
benefits of economic development that happens as an outcome of an availability of sustainable drinking
water solution in the village. There were three key areas of focus – Developing a Micro-credit
infrastructure, Providing quality assurance and Developing a cost effective RWH Structure Design.
To attain the objective of quality assurance a risk assessment study was carried out before the inception
of the project. This study assessed the possibilities of roof contamination, different materials used for
the construction, its benefits and risks, types of storage tanks suitable for the roof-top rain water
harvesting, and the risks that may arise due to improper handling of water. An effort was made to find
out the environmental sanitation situation in the project area and to identify potential risks that might
have negative impact on the quality of the rainwater harvested. This study stated that the location of the
tank, its proximity to septic tank, quality of material used in construction and ability of the beneficiaries
to be able to pay the loan raised through Micro Finance were the critical risk factors that could be

managed by taking timely action and correct management decisions.
A comprehensive social economic survey in all 50 project villages was carried out to acquire an indepth understanding of the project area (social economic situation, cultural/traditional custom, people’s
perception towards water and sanitation, etc.) and the willingness or capability to pay of the people to
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contribute to the project. The results of the survey clearly indicated that the problem of inadequate water
supply could be solved. The amount of money spent by people especially the backward classes came
down and the time spent and distance traveled to fetch water also reduced.
A health assessment study was conducted for all targeted beneficiaries (about 1200 households in 50
villages) to understand the existing health situation/problems in the project villages and to understand
people’s knowledge and attitude pertaining to water, health and hygiene and behavioral changes. These
studies were done as a baseline survey and an endline survey after the implementation of the project.
These studies have also served as a guide to design training materials and modules to promote hygiene
and sanitation behavior changes. It was observed that the percentage of people suffering from water
borne diseases like diarrhea and amoebiasis had reduced. People resorted to better filtration technique
and better sanitation habits as a result of the sanitation campaign.
A masons training handbook was prepared to provide a simple/visualized guideline and technical
specification of tanks. Mason Training was done based on that. Well trained local (selected from the
project villages) masons, is an important force for future replication and maintenance since they are not
only easily accessible, reliable and affordable but also the technology and skill remain in the villages
for future replication. Onsite water quality tests were conducted and it helped people to strengthen their
belief on use of the rain water for drinking purposes. In addition to that water sample was tested four
times in a year in the well equipped laboratory in the guidance of water quality expert to ensure a good
quality check.
In order to make the project sustainable and scalable, social marketing strategy was developed to make
rainwater tank a desirable product. RWH tanks were promoted like commercial products, with more
contribution from users and less funding from the external agency. Suitable strategies for replication on
large scale could be developed based on the Social Marketing Strategy.
A comprehensive model for Rain Water Harvesting was prepared based on the design and
implementation of this project with the consultation of IIT, Delhi. This model is a replicable model and
can be easily used for scale up activities. A MIS system has been prepared to monitor the rainfall, water
quality parameters, project progress and achievements. The MIS contains the data related to
beneficiaries profile, GIS mapping of tanks, social and health parameters and water quality tests.
Lessons learnt from this project can easily provide inputs for policy-making process. It will be supported
by the outcome of different studies and MIS. Various challenges faced during the implementation of
the project, the lessons learnt and the policy recommendations have been documented in the white
paper.
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1. Introduction
Rainwater harvesting is accumulating and storing, of rainwater. Rainwater harvesting is a widely used
technique to provide drinking water, water for livestock, and water for irrigation or to refill aquifers in
a process called groundwater recharge. Rain Water Harvesting covers all those techniques whereby rain
is intercepted and used ‘close’ to where it first reaches the earth. Thus, roof water harvesting is a subset
of rainwater harvesting.
Domestic Roof Water Harvesting (DRWH) provides an additional source to meet local water needs. In
recent years, DRWH systems have become cheaper and more predictable in performance. Rainwater
harvesting systems deliver water directly to households, relieving the burden of water carrying,
particularly for women and children. In India, DRWH has been strongly linked with aquifer
replenishment programs. Elsewhere it is seen as an attractive technique, in part because it fits with the
decentralization of rural water supply and is suitable for household management.
DRWH is reasonably priced technique that is ‘affordable to the beneficiaries’. Domestic water in rural
areas is generally provided via ‘point sources’, such as protected shallow wells, springs, boreholes and
gravity schemes. DRWH gives a better water service than do point sources, because it entails no
fetching or queuing.

2. What is Rainwater Harvesting?
Rooftop Rain Water Harvesting is the technique through which rain water is captured from the roof
catchments and stored in reservoirs. Harvested rain water can be stored in sub-surface ground water
reservoir by adopting artificial recharge techniques to meet the household needs through storage in
tanks. Though, technically speaking, water harvesting means capturing the rain where it falls. Experts
suggest various ways of harvesting water:
•

Capturing run-off from rooftops

•

Capturing run-off from local catchments

•

Capturing seasonal flood water from local streams

•

Conserving water through watershed management

3. Need for Rooftop Rain Water Harvesting
The scarcity of water is a well-known fact. Most of the rain falling on the surface tends to flow away
rapidly, leaving very little for the recharge of groundwater. As a result, it was found that in most parts
of India there is a lack of water even for domestic uses. Rain Water Harvesting is an ancient practice, it
is more important than ever to revive and improve on it, because of groundwater depletion in Rajasthan.
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Rain water is one of the purest sources of water. The issue of quality of water is also important because
of impurities in sources other than rain water.
Surface water sources fail to meet the rising demands of water supply; Ground water reserves are being
tapped and over-exploited resulting into decline in groundwater levels and deterioration of groundwater
quality. This precarious situation needs to be rectified by immediately recharging the depleted aquifers.
The need for Rain Water Harvesting can be summed up as follows 1. To meet the ever increasing demand for water.
2. To reduce the runoff that chokes storm drains.
3. To avoid flooding of roads.
4. To augment the ground water storage and control decline of water levels.
5. To reduce ground water pollution.
6. To improve the quality of ground water.
7. To reduce the soil erosion.
8. To supplement domestic water requirement during summer, drought etc.

4. Advantages of Rain Water Harvesting
1. Rain Water Harvesting provides self-sufficiency to water supply and supplies domestic
water requirement during summer and drought conditions.
2. It eliminates the cost of pumping of ground water. It reduces the rate of power
consumption for pumping of groundwater. For every one meter rise in water level, there
is a saving of 0.4 KWH of electricity. Thus it can be considered as an economic and
sustainable solution for water problem.
3. It provides high quality water, which is soft and low in minerals. Rain Water is considered
as the best quality water for drinking. It improves the quality of ground water through
dilution when recharged to the ground water.
4. Rainwater harvesting systems are simple which can be adopted by individuals. Rooftop
rain water harvesting systems are easy to construct, operate and maintain.
5. It reduces soil erosion in urban areas. In saline or coastal areas, rain water provides good
quality water and when recharged to ground water, it reduces salinity and also helps in
maintaining balance between the fresh-saline water interfaces.
6. In Islands, due to limited extent of fresh water aquifers, rain water harvesting is the most
preferred source of water for domestic use. In desert, where rain fall is low, rain water
harvesting provides relief to people.
Given all of these important attributes, it can be clearly seen that there are opportunities for providing
support for greater adoption and improved systems to meet the challenges of affordability, quality,
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and efficiency. Roof Top Rain Water harvesting system becomes a key technology, which if utilized
to improve systems to ensure a cost effective solution, can become a key driver to improve a
household’s economy.

5. Problem of potable water in Churu district
5.1Churu District - Geology
The district is mainly occupied by quaternary alluvium and blown sand forming the major aquifer
system in the area except in the extreme south. The oldest formation in the district belongs to Nagaur
sandstones upergroup followed by Bilara lime stones. The consolidated formation mainly consists of
sandstone and limestone and at some places granite gneisses are found in southern part of the district.
The area is tectonically disturbed and two major faults are passing through the district from north to
south stretch trending NNE-SSW and impose a major control on ground water situation of the area.

5.2Hydrological conditions for ground water
The major part of the district is covered with Aeolian sand and quaternary alluvium which forms the
chief source of groundwater in the district. The groundwater occurs under unconfined condition and the
saturated thickness of the aquifer varies from few metres to about 60 metres. The yield of wells varies
from 9 to 47 m /hr for drawdown ranging, between 1.6 and 22 m. Based on the ground water exploration
and pumping test results, the soft rock as well as hard rock’s has been categorized into different yield
zones. In the alluvial areas there are isolated pockets where the ground water potential is more and the
expected yield of wells drilled up to a depth of 250 m mat yield up to 1500 lpm, in other areas the yield
of wells may be about 600 lpm. Similarly, in hard rock areas the yield prospect has been shown for the
bore wells tapping aquifer up to a depth of 150m.
In the southern part of the district, the hard rock mostly constitutes sandstone forms discontinuous
phreatic aquifer with thickness of saturated zone varying from few meters to 30 m. The yields of tube
wells tapping this aquifer is about 20 m3/hr, for drawdown up to 20 m. The Palana sandstone forms
good aquifer. The saturated thickness ranges from 12 m to 121 m. Granite gneiss forms very poor
aquifer in which ground water occurs under water table condition in weathered portion, in joints and
fractures. The yield of wells tapping, this aquifer is poor dependent on the thickness of the weathered
zone which varies from 2 to 10 m. Bllara limestone is associated with evaporate sequence which
includes gypsum anhydrite and crystal beds. Groundwater in the faulted zone of the lime stone is fresh,
and yield of the wells is good. Tube well in this formation yields 18 m3/hr for a drawdown, of 1.7 m.
However in most places the Biiara limestone aquifer is saline in nature and hence promotion of rain
water harvesting is the best solution to provide potable water to the general masses.

5.3Depth to Water level and water level fluctuation
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Pre Monsoon Ground water levels in Churu district varies from less than 3 m to more than 40 m bgl.
South and south western part of the district exhibits deeper water levels of more than 40 m bgl as
compared to other parts of the district, the deepest water level in the district is about 64m bgl. (As
Dungarpur block has now been shifted to Bikaner District) Taranagar and Rajgarh exhibit water levels
in the range of 10 to 20 m bgl. In general, the depth to water level increases from north east to south
west in the district. In rest of the district the water levels are ranging from 20 to 40 m bgl. Fall in water
level after rainfall to the tune of 4 m and more needs specific attention.

5.4Ground Water Resources
As per the assessment the Net annual ground water availability in Churu district is 12898 ham. The
existing ground water draft for domestic and industrial uses is to the tune of 2207 ham, irrigation is the
major consumer of ground water in the area and the draft for irrigation has been estimated as 7452 ham.
The ultimate stage of ground water development in the district is around 75 % indicating that the total
ground water draft is about to exceed the annual dynamic replenish ground water resources. Out of 6
administrative blocks one block Rajgarh is categorized as overexploited, and Sujangarjh as critical. Rest
other blocks of the district are falling in safe category for ground water development. Part of the six
blocks is underlain by poor ground water quality and the area cover is nearly 50% of the total area of
district. Hence it can be concluded that with the poor quality and insufficient ground water, the need for
the water to the population of Churu cannot be met out. As a result one has to export surface water from
other state (which is costlier and make dependable on the other state) so ultimately rain water is the
only viable solution to meet at least the drinking water for the population.

5.5 Ground Water Quality
In general the Electrical Conductivity (EC) and TDS are indicative of the overall quality of the ground
water. The EC Values in the district ranges from less that 500 to as high as 18000 micro mho/cm.
High incidence of Nitrate, Iron and fluoride has been observed in throughout the district in isolated
pockets. Nitrate exceeding the max. Permissible limit of 100 mg/l has been observed in the blocks of
Churu, Shardashahar, Ratangarh and Sujangarh. Similarly, high concentration of Fluoride in Churu
district has been reported as high as 3.51 mg/l against the maximum permissible limit of 1.5 mg/l as per
BIS standards. The occurrence of high concentration of fluoride exceeding permissible limits has been
reported from all the blocks except Churu block of Churu district. Total Hardness is one of the important
quality parameters deciding the usability of water for various purposes. In the district nearly 50 % of
the total sample analyzed indicates higher values of total hardness exceeding the permissible limit of
600 mg/l. However, about 33 % samples are exceeding the permissible limits of Chloride (1000mg/l)
in the district. Hence the justification of promotion of rain water harvesting in the district prevailed.

5.6 Average annual rainfall in Churu
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The figure below gives us the data of average annual rainfall in Churu from year 1996 to 2008.
From the figure, it can easily be concluded that
average rainfall in Churu district varies between
200mm to 700 mm. During the periods of
drought the average rainfall is low.

It can easily be concluded that parts of churu
district face severe problem of water and thus
Roof Top Rain Water Harvesting System comes across as the most feasible and affordable solution for
the problem of potable water scarcity.

5.7Arguments in support of Rainwater Harvesting Technique, as a solution to the
problem of Potable Water in Churu district
After learning from the project, a rationale for roof-top Rain Water Harvesting using Tanks at the
doorstep of the villagers is put as follows:
•

15,000 liter capacity Tanks provide potable water needs of a family (average family size
of 5.6) during average rainfall years.

•

These Tanks also act as storage systems that enable villagers to purchase water
economically in bulk from long-distances during drought years.

•

Time spent fetching water is utilized to earn livelihood

•

Women’s drudgery is reduced impacting health positively

•

Rain water being less contaminated, has positive impact on health, costs on which
account for 18-20% of expenditure / household

•

The availability of ground water resource is scant in Churu and the water available in the
aquifer is saline. Thus Rain Water Harvesting is a viable solution for providing safe
drinking water.

•

Water has a positive impact on the economy of household. Thus a villager can be
convinced to put some of his own funds to construct RWH system as it is likely to
improve his economic condition in the long run.

6. A Note on developing Rainwater Harvesting Technology with IIT Delhi collaboration
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Technology for Roof Top Rainwater Harvesting was developed with Safe Water Network and IIT Delhi.
The objective behind the involvement of IIT Delhi was to develop the optimal model which could
minimize the cost and maximize the benefit. The approach adopted was to validate the current design
as well as try to optimize it further to scale up the tank construction to a wider user base. An optimal
design was developed which is as follows -

6.1 Optimal Design
The design optimization model can be defined as:

f (x)

f (x1 , x2 ,.......xn )

hj (x) ≡ hj (x1 , x2 ,.......xn )

0

gi (x) ≡ gi (x1 , x2 ,.......xn ) ≤ 0

j=1,2,….p
i=1,2,….m

Where f(x) is a cost function, h(x) is equality constraint, g(x) is inequality constraint, x is design variable
vector, n is number of decision variables, p is number of equality constraints and m is inequality
constraints.
The optimum design of rain water harvesting tank is carried out based on the capacity and practical
consideration of soil, implementing conditions in rural areas and operating conditions.
The formulation of optimum design problem for rain water harvesting kund (tank) for the study area
under consideration can be expressed as:
Minimize the cost function subjected to constraints on capacity and restrictions on dimensions of tank:
Min f = c1 π D H + c1 π D2/2 + c2 Nb + c3 Lp + Cp + Ca
Subjected to: π D2/4 H = V
D ≥ Dmin
D ≤ Dmax
H ≥ Hmin
H ≤ Hmax
Where D is the diameter of tank, H is the height of the tank and V is the capacity of tank. The cost
coefficients, c1, c2 and c3 are the cost of brick work having one brick thick with cement finish per unit
area, the cost of one beam used in making stone roof of tank and the cost of rain water pipe per unit
length, respectively. Notations, Nb, Lp, Cp and Ca denote number of beams in stone roof, length of rain
water pipe, cost of pump and cost of accessories that includes cost associated with steel window, iron
grating, bend, joint, caps, filter chamber, etc.
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The optimal design should be able to withstand stresses resulting from internal pressure. The hoop stress
can be expressed as:
σ

pD2t ≤σ

allowable

Where p is the maximum internal hydrostatic pressure and t is the thickness of the tank.
The study area does not fall under the critical seismic zone, and thereby the detailed analysis on the
earthquake resistance is not required.

6.2 Engineering Drawings
The engineering drawing of rainfall harvesting structure based on the solution of the optimal design
problem is given in Appendix - I

6.3 Tenets of the optimal design
1. Rain water harvesting done with a hybrid model of Individual household Tanks and a
few community tanks in the village provide access to more villagers including those
below poverty line; individual ownership ensures proper maintenance of the structures
2. Optimized design developed during pilot phase of RWH project ensures economic
construction utilizing local materials and masons while at the same time building local
capabilities in scaling and maintenance of future

Tanks and building livelihood

generation skills
3. A two Tanks model developed during pilot phase ensures optimum utilization of potable
water and avoids mixed use.
4. A market based approach that involves funding the structures with part community
contributions (cash + kind), part microfinance loans payable over 3 years and part grants
to cover the program elements scaled over an entire project ensures scalability and
sustainability.
5. An integrated program management approach ensures market assessment, socioeconomic surveys to gather fact-base, health and hygiene awareness building campaigns,
promotion of the product, quality assurance program, fact based outcome and program
effectiveness measurement are utilized for a successful and effective program that is
sustainable over the long term.

6.4 Learning from Technology Development for Roof Top Rainwater Harvesting System
•

Dimension of tank can be further optimized based on the catchment of roof top and
rainfall characteristics.
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•

The optimization formulation can be further improved by optimizing diameter of rain
water pipe and filter chamber.

•

The soil tests or geotechnical studies need to be carried out to know cohesion and internal
friction of soil so that the tank structure could be checked for stresses resulting from earth
pressure and acceleration due to earthquake.

•

The optimization of tanks can be obtained with reference to varying soil conditions
expressed in terms of lithology, soil characteristics and rainfall characteristics of the area.

•

The guidelines can be prepared for the optimum use of harvested water from tank
depending up on the level of water in the tank and the season.

6.5 Mason Training Module
A Mason training Module was prepared and based on that the Mason training was conducted in the
village. The purpose of designing this module was –
1. Capacity building of Masons was an important element of the technology development
initiative taken up by the project. For the maintenance and upkeep of the tanks and for
the scale-up of the project in the village, training of the masons was done.
2. Mason Training module is a pictorial and self explanatory module so that the masons can
use it afterwards for help as well. This kind of module can even work without a trainer
and it is helpful in a long run.

3. The handbook provides a simple/visualized guideline and technical specification of A
and D tanks while brochures/leaflets serve as promotional materials. Local masons could
be trained based on this module and they could act as the promoters of RWH structures
in the village. These masons should be helpful in training the other masons in the village,
when the scaling up of the project is to be done.

7. A Note on technical study on Quality of Water
In this project it was planned to conduct four water quality tests. The results of first two water quality
tests have been summarized in the following Table –

Table -1 Water Quality Test Report of Churu District
Water
Quality Test
Total
Dissolved
Solids (TDS)
Total
Hardness
(as CaCO3)

Water Quality Test Report of Churu District
Causative factor
Effects
Inorganic salts and small Taste,
hardness,
amounts of organic matter. corrosion and scaling
properties
Calcium and Magnesium in
association
with
carbonates, bicarbonates,

Risks
May cause gastro
intestinal irritation.
Suggestive
evidence
that drinking extremely
hard water might lead
to
an
increased
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Water
Quality Test

Water Quality Test Report of Churu District
Causative factor
Effects
chlorides,
nitrates.

Chlorides

Fluoride

sulphates,

Dissolution of salt deposits,
discharge of chemical
effluents, sewage effluents,
irrigation drainage, sea
water intrusion in coastal
areas.
Due to dissolution of
minerals, industrial waste,
food, tea, tulsi, supari,
gutka, mouth fresheners,
tooth paste etc.

Nitrates

Nitrates
are
ionic
substances widely found in
the
environment
as
byproducts of fertilizers,
septic
systems
and
groundwater recharge and
can migrate easily into
drinking water supplies.
Coli
form Even though the water is
Bacteria
flowing and looks clear it
can contain very small
harmful germs too tiny to
see without a microscope.

Risks

evidence of nervous
system
defects,
prenatal mortality and
cancer.
Routes of exposure: From Taste, corrosion and
food- 6 to 12gm/d. From palatability
are
water 100mg/d. A normal affected.
70kg
human
body
contains approx. 81.7g of
Cl and 45L of water.
Dental fluorosis- Teeth Excess fluoride has
impacted by fluorosis deteriorating effect on
have
visible the health, which is
discoloration,
ranging detected at very later
from white spots to stage. The disease is
brown and black stains.
called as Fluorosis.
Skeletal fluorosis- affects Fluoride buildup causes
bones and disrupts bone paralysis, stiff joints
growth. Replaces calcium and deformation such
especially if body is as curving or bowing of
deficient in calcium.
bones.
Once ingested, nitrates Have been linked to a
are
converted
into number of cancers,
nitrites, which react diseases
and
chemically within the methemoglobinemia,
digestive and circulatory or
"blue
baby
systems.
syndrome”

Mosquitoes which breed
in puddles, borrow pits,
open drains, slow moving
streams, and ponds cause
malaria, dengue fever,
and other diseases

These germs cause
diarrhoea,
jaundice,
dysentery,
cholera
typhoid, and bilharzias.

7.1 Recommendations for keeping safe water based on water quality tests.
•

Immediate chlorination is required in bacteriological contaminated sources.

•

A calculated dose (10 gm/1000 litres of water) of bleaching powder should be added in
the tankas/kund.

•

Water for drinking must always be boiled or chlorinated, and covered against flies and
dust. Germs causing diarrhoea will be killed or inactivated when water begins boiling
rapidly, or when it is chlorinated. If the water is very cloudy it should be filtered before
chlorination.
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•

Drinking water should always be kept in a clean container. Hands should not touch the
water inside. The container should be covered to keep water free from insects and dust.
The container should be cleaned the water should be changed regularly.

8. Highlights of the Risk Assessment Study on Rain Water Harvesting Technique
A Risk assessment study of Roof Top Rain Water Harvesting was done based on FMEA analysis
technique. The following were the findings of the Risk Assessment Study.

8.1 FMEA method
A failure modes and effects analysis (FMEA) is a procedure in product development and operations
management for analysis of potential failure modes within a system for classification by the severity
and likelihood of the failures. Failure modes are any errors or defects in a process, design, or item,
especially those that affect the customer, and can be potential or actual. Effects analysis refers to
studying the consequences of those failures.
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8.1.1 Step 1: Severity
The first step is to determine all failure modes based on the functional requirements and their effects.
In this case the failure mode is taken as a risk factor in rain water harvesting. A failure mode in one
component can lead to a failure mode in another component; therefore each failure mode should be
listed in technical terms. Also, the ultimate effect of each failure mode needs to be considered. A failure
effect is defined as the result of a failure mode on the function of the system. In this way it is convenient
to write these effects down in terms of what one might see or experience. In case of RWH, if we take
the example of failure effect as the presence of fluoride in water. The severity of this risk can be judged
on the basis of given parameters:Table 1: Rating of severity of effect of risk factors
Rating of severity of effect of risk factors
Rating

Severity of Effect

10

May result in a complete disruption of the system permanently

9

May result in a partial disruption of the system permanently

8

Project turns unviable due to financial constraints

7

May result in a complete disruption of the system temporarily

6

May result in a partial disruption of the system temporarily

5

Water contamination resulting in serious illness

4

Water contamination resulting in a mild illness

3

Large impact on efficiency of the system

2

A little impact on the efficiency of the system

1

Little to no impact

Each effect is given a severity number (S) from 1 (no danger) to 10 (critical). These numbers help to
prioritize the failure modes and their effects. If the severity of an effect has a number 9 or 10, actions
are considered to change the design by eliminating the failure mode, if possible, or protecting the user
from the effect. A severity rating of 9 or 10 is generally reserved for those effects which would cause
injury to a user or otherwise result in litigation.

8.1.2 Step 2: Occurrence
In this step it is necessary to look at the cause of a failure mode and how often it occurs. This can be
done by looking at similar products or processes and the failure modes that have been documented for
them. A failure cause is looked upon as a design weakness. All the potential causes for a failure mode
should be identified and documented. Again, this should be in technical terms. For example if the cause
is taken as Nitrite content in water. A failure mode is given an occurrence ranking (O) between 1 to 10.
Actions need to be determined if the occurrence is high (meaning > 4 for non-safety failure modes and
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> 1 when the severity-number from step 1 is 9 or 10). This step is called the detailed development
section of the FMEA process. Occurrence also can be defined in percentage. If a non-safety issue
happened less than 1%, we can give 1 to it. It is based on your product and customer specification.
Table 2: Rating of Chance of Occurrence in Percentage Terms
Rating of Chance of Occurrence in Percentage Terms
Rating

Chance of Occurrence in percentage terms

10
9

90
80
70
60
50
40
30
20
10
0.0005

8
7
6
5
4
3
2
1

8.1.3 Step 3: Detection
When appropriate actions are determined, it is necessary to test their efficiency. In addition, design
verification is needed. The proper inspection methods need to be chosen. First, the current system
should be examined, that prevent failure modes from occurring or which detect the failure before it
reaches the customer. Next one should identify testing, analysis, monitoring and other techniques that
can be or have been used on similar systems to detect failures. From these controls it can be learnt how
likely it is for a failure to be identified or detected. Each combination from the previous 2 steps receives
a detection number (D). This ranks the ability of planned tests and inspections to remove defects or
detect failure modes in time. The assigned detection number measures the risk that the failure
will escape detection. A high detection number indicates that the chances are high that the failure will
escape detection, or in other words, that the chances of detection are low.
After these three basic steps, risk priority numbers (RPN) are calculated.
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Table 2: Rating of likelihood of detection of severity.
Rating of Likelihood of Detection of Severity
Rating
Likelihood of Detection of Severity
10

Absolutely uncertain that failure will be detected

9

Very remote chance that failure will be detected
Remote chance that failure will be detected
Very low chance that failure will be detected
Low chance that failure will be detected
Moderate chance that failure will be detected
Moderately high chance that failure will be detected
High chance that failure will be detected
Very high chance that failure will be detected
Almost certainty that failure will be detected

8
7
6
5
4
3
2
1

8.1.4Risk priority number (RPN)
RPN does not play an important part in the choice of an action against failure modes. They are more
threshold values in the evaluation of these actions.
After ranking the severity, occurrence and detectability the RPN can be easily calculated by multiplying
these three numbers: RPN = S × O × D
This has to be done for the entire process and/or design. Once this is done, it is easy to determine the
areas of greatest concern. The failure modes that have the highest RPN should be given the highest
priority for corrective action. This means it is not always the failure modes with the highest severity
numbers that should be treated first. There could be less severe failures, which occur more often and
are less detectable.
After these values are allocated, recommended actions with targets, responsibility and dates of
implementation are noted. These actions can include specific inspection, testing or quality procedures,
redesign (such as selection of new components), adding more redundancy and limiting environmental
stresses or operating range. Once the actions have been implemented in the design/process, the new
RPN should be checked, to confirm the improvements. These tests are often put in graphs, for easy
visualization. Whenever a design or a process changes, an FMEA should be updated.
This can be done by following ways:
•

Try to eliminate the failure mode (some failures are more preventable than others)

•

Minimize the severity of the failure

•

Reduce the occurrence of the failure mode

•

Improve the detection
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8.1.5 Critical risk factors based on “Risk Priority Number” (RPN) scores
After doing the FMEA analysis we found the critical risk factors based on “Risk Priority Number”
(RPN) scores. These critical risk factors can be managed by taking timely action and correct
management decisions. The results of FMEA analysis can be used for further improvements in DRWH
technology, including cost reductions, can be expected in the coming decade.

1. Rain water tank made near septic tank- (RPN- 245) - Having a septic tank near a water
tank is considered to be the highest risk factor. If the two tanks are constructed nearby
then there is a chance of contamination of water which leads to increase in nitrite
content in water resulting in causing water borne diseases. The reason behind making
these tanks nearby may be lack of space. To reduce this risk the water tank can be
reconstructed at a place which is at a minimum required distance (30 meter 0r 100 feet)
from septic tank. Human contact with sewage is a serious public health risk. Drinking
water contaminated with sewage can cause health problems such as diarrhea, nausea,
cramps, dysentery and hepatitis. Exposure to sewer gases can also cause discomfort and
illness.
2. Construction material used for construction of tank – (RPN- 240) - Second highest
risk factor is construction material used for construction of tanks if the construction material
used is not of good quality then there may be a risk of failure of the complete system. To reduce
this risk good quality construction material (like cement, concrete, lime stone etc.) can be used
for construction of tanks.
3. Inability of the beneficiaries to repay the loan raised through Micro Finance –

(RPN- 168) - Inability of beneficiaries to repay the loan raised through Micro Finance is also
one of the significant risk factor. If the beneficiary is unable to repay the loan then the cost of
the project will escalate making it financially unviable in some cases. Thus the project will be
required to be shelved.

4. Roof made of decayed materials- (RPN- 144) - Another potential risk factor is roof made
up of decayed material. If the roof is made of decayed material than there are chances of
decaying of roof and the water getting contaminated? There are chances of choking of gutter.
To reduce this risk roof can be covered with a plastic sheet.
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5. Dirty and contaminated water- (RPN- 135)- The chances of water getting contaminated
increase at the point when the tank is full and water level touches the roof. There can be various
reasons for water contamination like roof status, upkeep of tank etc. To reduce this risk various
steps can be taken like keeping the tank clean and covered, cleaning the roof, flushing off the
first rain etc.

6. Nitrite content in water- (RPN- 135) - It is seen that there is very high nitrite content in
the water used in this area, which shows that the water source is near the septic tank or some
human or animal waste is getting mixed in water which results in high nitrite. Nitrite in water
causes water borne diseases, specifically blue baby syndrome. To reduce this risk the situation
of the water source should be kept in mind.
7. Fluoride content in water – (RPN- 120) - Fluoride in water is a result of domestic waste
and food or gutka getting mixed in water. Fluoride in drinking water results in causing diseases
like fluorosis. To reduce this risk filtration of water can be done before use.
8. Faulty design of tank – (RPN- 112) - Faulty design of tank may result in decaying of tank
or less storage of water. To reduce this risk a proper design of tank needs to be followed; well
trained masons can be used to construct these tanks.

9. Dead animals like mouse, lizard, frog etc on the roof- (RPN-100) - If the dead animals
like mouse, lizards come to the tank along with water then there are chances of water getting
contaminated. To reduce this risk roof needs to be cleaned before storing water. The households
are counseled to clean the roof properly before rains.

9. Developing a Micro-Finance Model for the Project
9.1 Microcredit for safe drinking water
To solve the problem of acute shortage of potable drinking water for rural residents in Rajgarh block of
Churu district, Jalnidhi- a microcredit product (developed by Center for Microfinance) for safe drinking
water was introduced in a pilot basic (150 households). This product provided loan for the purpose of
construction of roof top Rain Water Harvesting structures through SHGs.
The total capacity of the structure was 15,000 liters (diameter 8ft and depth 10.5ft).
•

The approximate cost of construction of a tank was Rs.22, 000.
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•

Jalnidhi, the credit product, was not to be mixed with any grant component.

•

The structures were constructed in the courtyard of the residential houses and not on
agricultural field.

•

This microcredit product was delivered only through SHGs to SHG members.

•

Bhoruka Charitable Trust (BCT) was the implementing agency and based on the loan
amount, the material needed for construction of ‘kund’ is delivered in kind to the client.

•

Client had to pay for the cover of micro insurance under this loan.
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9.2 Design of the Micro Credit Product
Based on the cash flow analysis, a credit product had been designed for construction of roof top rain
water harvesting structures in the households. Matching with the cash flow and analysis of the debt
capacity of the sample population, two loan products had been designed of loan amounts Rs.10,000 and
Rs.15,000. It was foreseen that the interest to be charged by the implementing agency will be 9% per
annum which is competitive to the market rate and accounts for the loan loss provision and inflation
rate.
This credit product offered a solution that had both direct and indirect benefits for the community under
consideration. Direct benefit were the savings generated from the amount that the population was
currently spending on accessing water where as the indirect benefits came from low occurrence of water
borne diseases, incomes coming from secondary sources, which after the intervention, the population
was be able to get engaged in as they would be saving the time that they were earlier spending in
accessing the water from distant sources. The delivery of the product was through SHG only. This
highlights the importance of having quality groups that had proper financial records and had been credit
linked with banks/MFIs operating in the area.
Loan were taken to construct water harvesting structures for collecting roof top rainwater in
underground cisterns for safe drinking water.
Table 4: Product Features
Product Features
Products

JL 10

JL 15

Loan Amount

Rs.10,000*

Rs.15,000**

Repayment Period

24 months

36 months

Interest Rate***

12% per

12% per

(diminishing)

Annum

Annum

Installment

Rs.500

Rs.500

Repayment mode

Equated

Monthly

Delivery of product

Only through SHG, SHG Guarantee

Monthly

Collateral
Repayment Starts

After 1 month construction of tank or 2 months of availing the loan,
whichever is earlier

Penalty

No prepayment penalty SHG will decide the penalty for missed installments

Note:
* Loan of Rs.10,000 will include all the material cost for construction of kund except cost of
bricks, crusher and labour charges
** Loan of Rs.15,000 includes material of Rs.10,000 (to be delivered in kind) and cash
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component of Rs.5,000
*** Interest rate for SHG to BCT is 9% p.a. with monthly installment of Rs. 500 each for loan
of Rs.10,000 and Rs.15,000
Under this loan product, micro insurance service is provided through BCT. The features of the product
are as follows:
Sum assured

Rs. 10,000

Rs. 20,000

Premium (to be paid only once)

Rs. 100

Rs. 200

Term of Policy

3 years

3 years

Maturity Benefit

Rs.110

Rs. 220

9.3 Formation of the Self Help Group
In order to implement the Micro Credit model Self Help Groups was strengthened The loan was
extended to the villagers through the self help group. The members had to apply for a loan with the
SHG. Latter on loan was also extended to non members of the SHGs also through SHG certification.
There were various steps to apply for the loan.
Client eligibility criteria:
1. Should be a SHG member for at least 2 years
2. Should have taken at least 1 loan from SHG with a credit history of 100% repayment
3. Can have maximum one outstanding loan from SHG of amount less than Rs.5000
SHG eligibility criteria:
1. Should be functioning for at least 2 years
2. Should have at least 1 credit linkage with bank/MFI
3. Should not have any default history

9.4 Steps to apply for the loan:
1. SHG identified eligible clients from its members.
2. The eligible clients could apply for the credit product on a prescribed application form.
3. SHG did the appraisal of the application based on the credit history and repayment
capacity of the client.
4. SHG called a meeting of its members for approval/rejection of the application and pass a
resolution.
5. SHG submitted a copy of the resolution along with the details of the clients to the
functioning NGO for sanctioning the loan.
6. SHG and the functioning NGO selected the site for construction of tanks and that was
approved by a technical expert.
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7. A tri-party agreement was signed between the functioning NGO, SHG and the client
specifying the terms and conditions of the loan product for the construction of tanks.
8. Client had to pay the premium towards insurance coverage at the time of signing of
agreement.
9. The functioning NGO provided all the material in kind to the client and the construction
of kund was initiated within 30 days of disbursement of loan.
10. The functioning NGO and SWN monitored the progress on regular basis.
The delivery of the product is an important aspect of the success of any credit product. The
implementing agency evaluated the clients and SHGs before sanctioning the loan and assured the
delivery of the product in quality groups only. Also, continuous monitoring systems were designed
along with the SHGs to ensure repayments. SHG and the implementing agency to continuously tracked
the repayment from the clients. It was found that around 40 percent of the clients missed installments.
The reason for missing the installments however, was not any intention to default. The reason why the
beneficiaries failed to make timely payments was the fact that due to the cropping pattern and resultantly
their erratic incomes they tried to delay the payment of the installments. Payments generally got delayed
to the time of new harvest. The learning was that if the installments were quarterly instead of monthly,
probably it was easier for people to pay and the number of defaulters could have been less.
Subsequently, people paid when the crop yield was good, and those funds went into a revolving

fund. More funds are expected to be captured through this method.
As these was the first time in the history of Rajasthan that cistern has been promoted as a
product of micro finance so initially the recovery rate was not as per the designed schedule but
latter on after realizing the direct and indirect benefit from the cistern more and more
beneficiaries came forward to avail loan from SHGs.

10.A comprehensive Model for the solution of a problem of Potable Water in Churu
District
A comprehensive model for Rain Water Harvesting has been prepared based on the design and
implementation of this project. This model is a replicable model and can be easily used for scale up
activities. This model contains hardware and software components. In order to support the model a MIS
system has been prepared to monitor the rainfall, water quality parameters, project progress and
achievements. The MIS contains the data related to beneficiaries profile, GIS mapping of tanks, social
and health parameters and water quality tests. The model is as follows –
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Roof Top Rainwater
Harvesting
Model

Risk Assessment

FMEA
Analysis

Hardware

Software

(Physical Construction of Tanks)

(Promotional and Educational material)

Technology
Development

Development and
Selection of an
Optimal Model

Marking of GPS and
Source Location

Health and Hygiene
Education

Micro
Financing

1. Development of Micro
Finance Model
2. Socio Economic Study

1. Health Assessment
Study
2.Social Marketing
Strategic Plan

1. Personal Hygiene Training

Recovery of Loans

2. Sanitation Training
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Mason
Training

11.Impact Analysis Health Assessment11.1 Health Profile:
A survey was done to assess the health impact of the project on the beneficiaries in Churu district. In
the Baseline survey there were 1230 beneficiaries and it was completed in December 2009- April 2010.
An End line survey was done on 1230 beneficiaries and it was completed in December 2010 – January
2011. The health status of people in Churu District gives a picture that in last three months 10 percent
people suffered from diarrhea, 2 percent from Amoebiasis and 0.5 percent from worms in the intestine.
The expenditure on health was found to be from Rs 100 to Rs 6000(last three months) where in most
of the people have spent above Rs 500 during the last three months. Majority of the people were well
aware of the water borne diseases. Around 86 percent of the people said they had some knowledge
about water borne diseases. A little less than half of the people were having toilet facility at their place
and around 46 percent used soap to wash hands after defecation although out of these some 19 percent
used only water to do so. These people were aware of hygiene practices and some were following them
but some of them needed an extra push for that. Women in this area preferred using cloth during
menstruation periods as it is cheap and easy to dispose, but it was seen that they were in practice of
washing it regularly with soap and changing it every month. Further analysis is given in the table below.
11.2 The health impact of the project has been summarized in the following table -
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Table 3: Impact analysis

Impact Analysis – Health Assessment
Variable

Facts Based on Baseline Survey

Source of water In the villages major source of water collection
collection

Facts Based on End line Survey

Impact Analysis

The major source of water collection for The construction of rain water

was government irregular piped water supply with drinking and other source was Rain water harvesting tanks brought a big
42 percent of the people having an access to that.

with 82 percent of the people having an change in peoples life as most of
access to that.

them started using rain water for
drinking and other purposes.

Show

The reason behind storage of water in 70 percent

The reason behind storage of water in 79 It can be clearly seen that rain water

Information

cases was irregularity of water supply in this area. percent cases was for using it in subsequent harvesting solved the problem of

about storage of Nearly 67 percent of people did not have storage days.. Everybody had procured a storage irregular supply of water and also
water

facility at their household.

Upkeep of water Almost 79 percent people covered the storage tank.
storage tanks

space.

storage of potable water.

Almost 99 percent people covered the Awareness had been created and as

Around 54 percent people cleaned the vessels daily storage tank. About 88 percent people a result the percentage of people
and about 83 percent cleaned the vessel only with cleaned the vessels on a daily basis and 81 covering the tank had increased
the help of water. Nearly 48 percent said that water percent washed it with the help of water from 79 to 99 percent. The number
could be stored for maximum 3 days.

only. Nearly 80 percent people stored water of people cleaning the tank had also
for one day.

Problems
by people

faced Almost 80 percent people said that water supply by

increased from 54 to 88 percent.

Around 46 percent people said that water The percentage of people affected

government was not enough for drinking and 64 supply was not enough for drinking and 32 by the water supply problem had
percent says that it was not enough for other works. percent say it was not enough for other been decreased from 80 percent to
Nearly 53 percent admitted that they had managed works. Almost 45 percent said that they 46 percent in case of drinking water
with less water than required for about a month.
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Impact Analysis – Health Assessment
Variable

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

managed with less water than required for and 64 to 32 percent in case of
about 5 months.
Collection
water

of In about 65 percent cases females and in some 37

water required for other works.

In near about 91 percent households The

collection of

water

was

percent cases female child collected water from far females were responsible for collecting considered to be a job of female in
off sources so it can be clearly seen that collecting water. Time taken to collect water was 20 this area so we cannot see any
water was considered a responsibility of female. minutes in around 29 percent cases. In change in this, but the time taken
Almost 55 percent people said that it took more almost 29 percent cases people went out and distance travelled had reduced.
than 20 minutes to collect water and around 33 twice for collecting water. The average
percent said that they travelled more than three distance covered was 0-1 km in around 93
times to collect water. That meant women’s spent percent cases.
at least 60 minutes to collect water.

Availability and Near about 36 percent people had toilet inside the
use of toilet

Almost 43 percent people had toilet inside More number of people were

house and about 38 percent used it. Reasons of not house and around 3 percent had it outside. constructing toilet at their home
using the toilet were basically the smell and the About 45 percent of people used toilets. and number of people using toilet
water shortage. Around 31 percent found open Reason behind not using toilet was lack of had also increased. This indicated
defecation uncomfortable and 1 percent thought it cleanliness in 45 percent cases.

that the availability of water at

was unhealthy.

home had increased and motivated
people to go for indoor toilets and
odourless toilets.
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Impact Analysis – Health Assessment
Variable

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

Drainage

Only 4 percent people had drainage in front of their

Only 6 percent households had drainage

There was a little change in the

Facilities

house and around 3 percent cleaned it by facilities in front of house and 3 percent drainage facilities from 4 percent to
themselves.

cleaned it daily. Around 5 percent cleaned it 6 percent households.
by themselves.

Treatment

for Around 55 percent people used some or the other

water

Around 99 Percent people used some or

The use of the filtration technique

filter technique for cleaning water before using it the other filter technique for cleaning water for cleaning water had increased in
for drinking purposes. About 80 percent of the before using it for drinking purposes and absolute terms from 55 to 99
people said they stained it with cloth. Only 2 about 75 percent people stained it with percent but the use of water filter
percent people used water purifier for cleaning cloth. Additionally it was found in the end has shown a very small change
water.

line survey that about 4 percent started from 2 percent to 4 percent. Some
using water purifier.

people resorted to the use of
chlorination as they were educated
to use the same.

Quality of Water

It was observed that only 4 percent people were

It came out in the survey that only 4 percent Although the satisfaction level of

fully satisfied with the quality of water whereas 58 people where fully satisfied with the quality people with regard to the water
percent were partially satisfied. Reason for of water whereas around 50 percent were quality had not shown any change
dissatisfaction was mainly presence of nitrite in partially satisfied with the quality of water.

but the perception of people about

water with around half of the people facing that

presence of nitrite in water had

problem.

been reduced.
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Impact Analysis – Health Assessment
Variable

Facts Based on Baseline Survey

Types of health Only 4 percent households were found to be
insurance

Facts Based on End line Survey
Only 7 percent of the family members

Impact Analysis
It can be seen that the coverage of

covered by any health insurance. Nearly 2 percent were covered under any health insurance. health insurance had increased
were covered by Central or State Government’s Almost 4.3 percent

were covered by from 4 percent to 7 percent and

Health schemes followed by 1 percent by Employee state Insurance scheme and 1 people preferred the Employee
Employees State Insurance Scheme.

percent was covered by some central or State Insurance Scheme as a
state government scheme.

First contact of Around 54 percent contacted government hospitals
health services

secured insured scheme.

Around 37 percent people visited private Visits to government hospital had

in case of any health related problem, other 41 hospital in case of any health related come down and more and more
percent went to private doctors or trust hospitals. problem where as about 24 percent went to people were opting for private
Only 5 percent went to the traditional healers

government hospital and only 0.6 percent hospitals. The visit to traditional
went to traditional healers.

healer had shown an impressive
change as now hardly one percent
went to them. The social marketing
effort in the village had been
responsible for that.

Messages related
to
hygiene

Around 53 percent people were aware about the

Almost 82 percent were aware about the As a result of the awareness about

personal message related to personal hygiene. Almost 29 messages related to personal hygiene. personal hygiene had increased
percent got this message from friends/ relatives, 19 Around 70 percent people heard about these substantially.
percent people heard about these messages from messages from family and friends and 43
television and around 17 percent heard it from percent from the project staff rest of them
health professionals.

from TV, newspaper etc.
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Impact Analysis – Health Assessment
Variable
Hygiene

Facts Based on Baseline Survey

during Around 61 percent of the women used cloth during

period

Facts Based on End line Survey

Impact Analysis

Almost 83 percent women used cloth It can be seen that women changed

periods as it is easily available. Almost 33 percent during periods as it is easily available. their pads more frequently and
changed the cloth pad every month.

Around 68 percent changed the cloth pad washed the cloth pad with soap and
every month. Some about 65 percent wash detergent. It can be claimed as an
the cloth with soap.

impact of health and hygienic
awareness camp.

Perception

of Around 62 percent of the people had some

Around 86 percent people had some The knowledge of water borne

people

about knowledge about water borne diseases. People knowledge about water borne diseases and diseases had shown a significant

water

borne responded that in last one year only 5 percent cases as per their knowledge they told that there change from 62% percent to 86

disease

of water borne disease occurred

were only check the figure percent cases of percent. Decrease in the water born
water borne diseases in last one year.

disease

had

also

been

seen

subsequently.
Water

Borne In last three months 19 percent people suffered

As per the survey in last three months 10

The no of cases of water borne

diseases in last from diarrhea, 9 percent from Amoebiasis and 6 percent people suffered from diarrhea, 2 diseases has decreased from 19
three months

percent from worm in intestine.

percent from Amoebiasis and 0.5 percent percent diarrhea cases to just 10
from worm in intestine.

percent, 9 percent Amoebiasis to
only 2 percent in the last three
months.
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12.Impact Analysis - Socio Economic Assessment
12.1 Socio Economic Profile:
The population is equally divided in APL and BPL class. About 60 percent of the people belong to
Other Backward class, another 28 percent belong to Schedule Caste, only about 2 percent belong to
Scheduled Tribe and around 1 percent is others. The average annual income of a Household is
Rs.49000. Income and expenditure table is given below

Income and Expenditure
Income

Group

Income

Expenditure

Average

Average Income

% of Total

Average Expenditure

% of Total

(In Rs.)

Income

(In Rs.)

Expenditure

First 25 %

24512

12.5

33924

19.9

9412

Second 25%

39882

20.3

34271

20.1

5611

Third 25 %

55389

28.2

42660

25

12729

Last 25 %

76643

39

59560

34.9

17083

Total

49100

100

42600

100

6500

(Lowest to highest)

Surplus

Nearly 13 percent of the people have taken loan from some SHGs or bank. The table below gives a
picture of economic status of the people.

Access to commodities
Necessities

Comforts

Luxuries

LPG – 2.0 %

Own house anywhere- 8 %

Sofa Set- 8%

Pucca House – 89 %

Pressure cooker- 18%

Radio- 19 %

Own House – 98 %

Chair-42%

Black and White TV- 10%

Electricity- 84%

Table- 25%

Colour TV- 25%

Mattress- 43%

Sewing Machine- 34%

Mobile Phone- 56%

Bed- 94%

Telephone-11%

Computer-4%

Fan- 72%

Refrigerator-9%

Bike or Scooter-9%

Watch or Clock- 58%

Washing Machine-10%

Car-2%

Animal cart- 5%

Bicycle-15%

Tractor- 3%

Water Pump-2%

Thresher -2%

Major occupation of people in this area is found to be agriculture and 92 percent of the people are
employed in it. Cattle breading is also done in this area and it was found that around 77 percent people
own a cow or a buffalo. Some 9 percent people also had camel and some 15 percent were having goats
at their house. Nearly 57 percent of the people are educated, so there are chances of getting employment.
A base line and an end line survey were done to assess the Socio-Economic impact of the Project.
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12.2 The Socio Economic Impact of the project has been summarized in the following table -
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Table2: Impact Analysis Socio economic

Impact Analysis Socio Economic Assessment
Variable

Facts Based on Baseline Survey

Facts Based on End line Survey

Economic Status About 54.7 percent people were found to be Nearly

57

percent

people

Impact Analysis
were There was a slight increase in the level of

educated. About 90% of the people were educated. About of 92 percent of the education in this area and more and more
involved in agriculture. Nearly 42 percent people were involved in agriculture. people were adopting agriculture as their
families belonged to BPL class and the rest 58 Around 50 percent people belonged to profession. Almost everyone had a house
to APL. About 88 percent people had their own APL class and the rest 50 percent were of his own and a little less than 70 percent
house, 65 percent had separate kitchen and 84 BPL. Nearly 98 percent people had had a separate kitchen. There was a little
percent had electricity at home. Some 8 percent their own house and 67 percent people change in the number of people owning a
owned a two wheeler and 1 percent people had had house with separate kitchen and 83 four wheeler or a two wheeler.
four wheeler.

percent people had electricity at home.
Some 9 percent had two wheeler and 2
percent owned a four wheeler

Access to Credit

A little less than 50 percent people had taken Nearly 13 percent people had taken a The no of persons who had taken a loan
loan from the money lender or relatives.

loan from the money lender or from the money lender or relatives had
relatives.

shown a great decrease from 50 percent to
13 percent. This could be because of the
cropping pattern and availability of short
term loan from SHGs and banks on crop
and for other purpose. The fact indicated
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Impact Analysis Socio Economic Assessment
Variable

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis
that people had a tendency to take a loan
during a specific period in a year.

Money Spent on Nearly 28 percent of the people spent some Near about 65 percent of the household The amount of people spending money on
water

amount of money for getting water.

spent some amount of money for water had increased from 28 to 65 percent.
getting water.

The reason behind that is the contribution
they made for construction of rainwater
harvesting tanks.
For attaining water security and comfort
people were willing to spend money and
take loans for tanka. That was a critical
need for them. To alleviate drudgery they
were willing to create assets.

Involvement in Around 24 percent of the people had savings in Around 13 percent of the people had Some people lost their faith on the SHG so
Self
Groups

Help SHGs. Almost 35 percent people had taken loan savings in SHGs. Near about 12 the no of people investing in SHG
from SHGs. About 60 percent of the SHG percent had taken loan from SHG and decreased. More and more no of people
members had taken external loan from the bank. around 1 percent had taken loan from were getting financially secured and so the
bank.

no of people taking loan showed a worthy
downfall.
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Impact Analysis Socio Economic Assessment
Variable
Gender

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

wise In Little more than two-fifth of the households, In about 91 percent cases females were There was no significant change in this

collection

of females were responsible for collecting water. responsible for collecting water and in case as we can see that in almost 91

Water

On the contrary males were found collecting around 9 percent cases male were percent cases females were responsible for
water in only 7 percent cases.

responsible for water collection.

collecting water from the water source. It
is a cultural issue and not easy to change
so easily.

Water collection Majority of people, nearly 79 percent collected In around 80 percent cases the water

Here we can see that the scenario almost

facility available water from outside the house and remaining 21 collection source was inside the house reversed. Earlier 79 percent had water
inside house

percent of families had water source inside the only remaining 20 percent houses had source outside house but now 80 percent
house.

it outside.

of the people had it inside. This is because
of the facility created within their house.

Main Source of Public tap, unprotected well and rain water were Main source of drinking water in The main source of drinking water had
Drinking Water

found to be the main sources of drinking water almost 80 percent cases is rain water. shown a significant change as almost 80
among the surveyed population. Around 35 Other sources were tube well in 6 percent

people

percent of the households was found taking percent cases and public tap in 4 harvesting System.
water from public stand-post of PHED, while 23 percent cases.
percent of the households reported that they
collected water from Rain water harvesting
System.
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adopted

Rain

water

Impact Analysis Socio Economic Assessment
Variable
Frequency

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

of Nearly 24 percent of households spent more Near about 20 percent people went out It could be seen that the no of visits for

collecting water

than 60 minutes for collecting water once. A for collecting water, among those water collection decreased to a single visit
little more than half of households (51 percent) around 29 percent went twice to fetch in most of the cases.
collected water twice a day, whereas some 24 water. Some 14 percent had to go 3
percent of the households reported that they times to collect water. It was found that
went for more than 5 times in a day.

some 10 percent people were making
almost 5 visits for collection of water.

Willingness
adopt

to A majority (96 percent) of the households Almost 80 percent people recorded Rain water harvesting was accepted
Rain reported that they could use rain water as a rain water as the source of drinking throughout the area as most of the people

water

source of drinking water. Further, it was water. The result regarding availability were willing to get the tanks constructed.

harvesting

revealed that nearly 38 percent households were of rain water harvesting tank showed

system

having water storage tank at their respective that around 83 percent people had rain
households.

Caste
payment
water

water harvesting tanks at their house.

wise Around 57.3 percent of other backward caste It was found that nearly 67 percent of

Payment for water showed a high increase

of was found paying for water. Other Backward the Schedule Caste population was amongst schedule tribe community. The
caste denoted Jat community, who were the paying for water. Some 71 percent of reason was that they were the beneficiaries
dominant caste in the district. Amongst the schedule tribe and 65 percent of the in the project and they were contributing
Schedule caste 23 percent households were Other Backward Castes paid for water. in the form of monthly installments for the
found to be paying more for water, 16 percent of Among others 63 percent paid for same.
schedule tribe were paying for water.

getting water.
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Impact Analysis Socio Economic Assessment
Variable
Caste
availability
tanks

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

wise Out of the total rain water harvesting tanks Among the SC community around 82 It can be seen that more and more SC
of available, other backward caste households had percent

people

had

rain

water families (socially deprived community)

maximum 73 percent tanks whereas schedule harvesting tank. About 88 percent of were adopting Rain water harvesting
caste had 14 percent followed by 10 percent that ST community and 62 percent of OBC method.
of general caste.

population had Rain water harvesting
tank whereas 92 percent of other caste
people

were

having

rain

water

harvesting tank in their house.
Gender wise and The analysis revealed hat in around 58 percent The analysis showed that in about 85 Analysis pertaining to this case showed
caste
collection
Water

wise households in other backward caste and in about OBC

families

of 53 percent in general caste both male and responsible

for

females
collecting

were that in almost every community females
water. were responsible for collecting water.

females shared the responsibility for bringing Somewhat same situation could be
water from distant sources. Only 39 percent seen in the SC and ST community as in
among schedule tribe shared he responsibility of around 78 percent SC and 100 ST
collection of water. In about 60 percent of families females were collecting water.
schedule caste household and 51 percent Out of others 69 percent cases were
households of schedule tribe females were such in which females collect water.
responsible for collecting water.
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Impact Analysis Socio Economic Assessment
Variable
Caste
payment
water

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

Wise Almost 76 percent of other backward caste and Analysis with regards to paying for Here it can be seen that earlier the SC
for 61 percent of schedule caste were paying more water gives us a data that around 72 community spent the most in water but
in than INR 100 for collecting the water in a percent people from ST community later more and more ST families were

monetary terms

month. Among 28 percent households who were were paying more than Rs 100 for doing that.. As the number of ST families
paying for water, nearly 70 percent households getting water. It shows that around 95 were very less in project villages, and they
spent more than INR 100 and 20 percent percent people were paying more than did not seem to have benefitted by the
households were paying between INR 50 to INR Rs 100 for getting water.

project so the statistic changed. Most of

100 per month for collecting water.

the SC families got benefitted by the
project.

Caste

wise Analysis pertaining to caste wise main source of The main source of drinking water was Main source of drinking water became

sources of water

drinking water of the studied households rain water in this area, almost 80 rainwater which was a significant change
suggested that little less than half (48 percent) percent of household using that. as more and more families adopted rain
households were found dependent on hand- Around 82 percent SC caste people, 68 water harvesting.
pump for drinking water. Whereas 41 percent of percent ST, 79 percent OBC and 83
the schedule caste population was dependent on percent other caste people used it as
rain water as a main source.

main source of drinking water.
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Impact Analysis Socio Economic Assessment
Variable
Shortage
water
drinking

Facts Based on Baseline Survey

Facts Based on End line Survey

Impact Analysis

of Nearly 62 percent of the households (596) were Results with regard to data on shortage It showed that the no of months of scarcity
for having shortage of water for drinking and of water for drinking and cooking of water had been decreased from 6 to 4.
and cooking for at least one month in a year. The purposes showed that in about 20

cooking

detail analysis of the same showed that 25 percent cases enough drinking water

purposes

households among the surveyed households was supplied throughout the year. In
were not having water security for drinking and case of water for other purpose it can
cooking throughout the year. Further, another be seen that in around 44 percent cases
78 households reported that they did not have water was supplied throughout the
the water security for drinking and cooking for year. In about 36 percent cases water
almost half (6 months) of the year. Another 106 demand was met throughout the year
and 192 households reported that they were and around 18 cases showed that water
lacking the same for about four and two months was not available for about 4 months.
respectively.
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13.Sanitation and Health and Hygiene Intervention
Health and Hygiene Self Training Module: An Introduction
Rationale
The purpose for designing this module is to develop a self-training module on Health and Hygiene,
which would enable people to learn the concepts themselves. No trainer should be required to use this
module. This module has been prepared by deriving inference from a baseline survey that we did in
Churu district of RAJASTHAN, India. Although, this study was done in India, this module can be used
as a self – learning tool for health and hygiene anywhere in the world.

Literature Reference
WHO has given us a guideline on six aspects of Health and Hygiene which are mentioned underneath?
UNICEF also prepares its learning modules based on the same guidelines. We have added Rainwater
harvesting as a seventh aspect in this module 1. Personal Hygiene
2. Sanitation
3. Storage of water and food
4. Drainage
5. Village level Hygiene
6. Water borne disease
7. Rain water harvesting

Design of the module
The design of the module has been done in such a way that a message has been written and a pictorial
illustration has been given along with it. This has been done to enhance learning ease.

1. Social Marketing strategic plan
Introduction to Social Marketing:
Social marketing is the systematic application of marketing, along with other concepts and techniques,
to achieve specific behavioral goals for a social good. Social marketing can be applied to promote merit
goods, or to make a society avoid demerit goods and thus to promote society's well being as a whole.
For example, this may include asking people not to smoke in public areas, asking them to use seat belts,
or prompting to make them follow speed limits.
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The primary aim of social marketing is "social good"; while in "commercial marketing" the aim is
primarily "financial". This does not mean that commercial marketers cannot contribute to achievement
of social good.
Increasingly, social marketing is being described as having "two parents"—a "social parent" = social
sciences and social policy, and a "marketing parent" = commercial and public sector marketing
approaches
Health promotion campaigns in the late 1980s began applying social marketing in practice. Notable
early developments took place in Australia.
Social marketing uses the benefits and of doing social good to secure and maintain customer
engagement. In social marketing the distinguishing feature is therefore its "primary focus on social
good, and it is not a secondary outcome. Not all public sector and not-for-profit marketing is social
marketing.
Social marketing focuses on achieving specific behavioral goals with specific audiences in relation to
different topics relevant to social good (eg: health, sustainability, recycling, etc). For example the
concept of safe drinking water can be social marketed; we can promote the use of filtered water and
keeping water in a clean and closed vessel. Social marketers, dealing with goals such as use of clean
drinking water have more difficult goals: to make potentially difficult and long-term behavioral change
in target populations.
Social marketing applies a "customer oriented" approach and uses the concepts and tools used by
commercial marketers in pursuit of social goals like Anti-Smoking-Campaigns or fund raising for
NGOs.
Commercial marketing has 4 P’s Product, Pricing, Promotion and Place of distribution whereas Social
marketing has some additional P’s Public, Partnership, policy and Purse string.
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Social Marketing Model:

Objective:
As we know that social marketing is the used for doing social welfare and avail things to people at low
price. SWN tanks are constructed so that people get enough supply of water during times of water
scarcity and the quality of water is also good. We are storing rain water in the tanks and quality of rain
water is good for drinking and doing other works.
We are doing this project in the Churu district where there is problem of water scarcity, so people over
there make use to water which is present there , the quality of which is not said to be good. Although
people use that water as they do not have any other option. So we are giving them an option by
constructing these tanks in which rain water will be stored through roof top rain water harvesting
method. We see that more than 80 Percent of the houses in this area require these tanks. We are not
social marketing the construction of tanks we are social marketing the concept of use to clean water
for drinking and for other purposes. Along with that we also need to focus on the health and hygiene
habits of the people because rain water is good to be used for household purposes but it also contains
some impurities so they should also use the cleaning methods, plus keeping water in clean and closed
vessels is also important. Maintaining hygiene is also one of the factors that need to be focused in the
social marketing plan.
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Respondent profile: The respondents are those people of 40 villages, who were interested in
constructing the SWN tanks.
•

Out of this 64 percent people are not ready to invest in SWN tanks. The majority of
respondents around 32 percent were in between 21 to 40 years of age; about 26 percent
respondents were between 11 to 20 years. Here we can see that most of the respondents
were of young age. Young people are easy to motivate.

•

Almost 99 Percent of the respondents were Hindu and remaining 1 Percent were Muslim.

•

Most of the people around 63 percent belong to other backward caste and 27 percent
comes under schedule caste only 9 percent people belong to general caste.

•

The majority of the people about 37 percent are illiterate, other 33 percent have studied
up to class 10th and some 20 percent have studied till primary. Only a few people have
done PG. As we can see that most of the people have gone to school, so here we can
presume that they at least know to read and write. Written communication in form on
pamphlets, wall painting can be done for social marketing.

•

The major water source here is open well about 37 percent people are using that source,
bore well and hand pump is used by 27 percent people. Others use public tab, piped
water, tankers etc. Only 0.1 percent use rain water, so here we have scope to motivate
people for use of rain water.

•

61 percent people do not have toilet facility, among those who do not have toilet almost
100 percent people go in open field.

•

Almost 60 percent wash hand with soap after defecation and 57 percent people wash
hand with soap before cooking.

•

More than half around 58 percent of the respondents were above poverty line, which
indicates that they can contribute in construction of SWN tanks.

•

54 Percent of the respondents were male other 46 Percent were female.

•

12 Percent of the respondents have Radio, 27 Percent of the respondents have TV, 13
percent respondents use landline phone whereas 62 Percent have mobile.

Quantitative – Around 65 percent people are not ready to contribute in construction of SWN tanks.
65 percent of 1611 roughly comes out to be 1047 people, which is a huge population, as we can see
that around 58 percent people are coming under Above Poverty Line, so our target are these people.
We need to focus these people for social marketing of our tanks.

Social Marketing Tools - The social marketing tools which we can use keeping the profile of our
respondents in our mind are as follows:-
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•

Road Shows- We can conduct some road shows where we can focus on use of SWN tanks,
safe drinking water and maintaining hygiene. This road show can be done by a troupe
approximate cost of this will come as 2000 per show.

•

Puppet Shows- Puppet show is more or less like a road show, but as we know that puppet
show is a culture of Rajasthan so if give message with some entertainment people will attract
to it.

•

Role plays – We can call some people from the community for doing a role play on sanitation
or maintaining hygiene. This will help them to learn fast as when they will do it themselves
they will learn the importance of it.

•

Posters – We have seen that most of the people have been to school so we are presuming that
at least they know how to read and right. So posters on road regarding safe water and use of
SWN tanks can be displayed.

•

Sales promotion- For sales promotion we can also give them some offers like who will come
early will get a discount or will have to contribute less in the SWN tanks. We can also give
some gifts to those who are contributing more in the construction of tanks.

•

Competitions- We can plan for certain quiz competitions for the ladies or girls in which we
will ask some basic question regarding health and hygiene, who so ever will give the right
answers will get gift. The gifts here will be ‘bindi’ packet, Hair clips, nail paint, lipstick etc.
We can also do some game shows of children, like - who can wash their hands quickly and
who can arrange the puzzle for hygiene practices, gift for children can be like pencil box, Tiffin
box etc.

•

Wall painting and Pamphlets- Just like posters some wall paintings can be done on
Importance of SWN tanks and some pamphlets can also be distributed for the same purpose as
well.

•

Awareness/ health camp – Some BCC activities can also be done for Social Marketing. We
can do some awareness generation camps in which we can give information about health,
hygiene and sanitation, along with that some health camps can also be done for primary health
check up. Some school health camps can also be taken in schools for primary health check up
of children. Children are good medium of spreading a message as they learn fast and also try
to implement it.

•

Orientation of Mason animators – The masons who are working for formation of SWN tanks
can be oriented for motivating people for use of these tanks. They can be trained so that they
can tell people about the advantages of use of these tanks.

•

Motivational activities by Mason animators - These trained animators will interact with
people in their village in daily basis and motivate them to invest in SWN tanks.
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•

User Orientation- User orientation can be done once people are ready to construct these tanks
in their houses , then we can give them a brief about how the water will store in these tanks and
how they can make use of it.

Social Marketing Plan:
We can do the subdivision of these activities in three main components these are as follows:
1. SWN tanks
2. Hygiene and Sanitation
3. Water related awareness
The plan can be made on the basis of these components, as these are our prime component for social
marketing.

14. Major learning’s, roadblocks and challenges faced during Project
Implementation.
Micro-Credit Model - Learning’s Roadblocks and challenges
Beneficiaries contributed 33 to 40 percent in construction of Cistern. Contributions were taken in the
form of kind (bricks, unskilled labor and others). These contributions were not only a sign of
willingness to pay for water but also an indicator in having ownership of the assets.
The poorest of the poor who don’t have a permanent structure couldn’t go for roof top rain water
harvesting. There was a thought of giving alternative means of roof by providing extended stretchable
roof but seeing the wind velocity in the district Churu, it was not found to be a feasible solution.
Analyzing all the alternatives, all the stakeholders decided to take up the renovation of the existing
community kunds with the partial contribution from community (25 percent) so that the poorest of the
poor could also avail the facilities of getting potable water and should not be left out of cover. However,
it was realized that through government intervention some innovative but feasible technologies should
be introduced so that the people having thatched roof can also get the facilities at their door step.

It was very difficult to sell the Micro-Credit products and subsidy scheme for APL and BPL in a same
village. The availability of both the products created confusion and it was observed that the potential
beneficiaries backed out. An increase in the number of beneficiary villages from 40 to 55 was done due
to this reason. Learning is either the micro-credit products or subsidy scheme should be taken at a time
in a village or a product mix should be done so that it could become acceptable to the community.

The economic outcome of the project was not very clearly visible and a part of the reason is an absence
of a micro-finance agency to promote micro-credit model. An attempt to take up the work of micro-
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finance agency by the local implementing agency could not bring about fruitful results because the
inclination of the SHG staff towards Micro-Credit product was that of a hesitant recovery officer who
was forced to do the work that he himself was not inclined to do. The SHGs could not derive the benefits
of the project in terms of developing themselves as a Micro-credit provider unit. There should a creation
of a new body in the village which has a structure of a Micro-finance apex body and has different
objectives than the SHGs and NGOs present in the village. This body can work in coordination with
Bank and the government for all social entrepreneurial activities.
Learnings from the piloting of Micro-finance products were:
1.

Inability of local SHGs to manage recoveries

2.

The recoveries were therefore between 30 to 100% varying between various months

3.

The time of recoveries should be linked to crop cycle

4.

The recoveries were short of overall monthly targets, the reason was that the people did

not have money to pay at that point of time. A quarterly collection aligned to crop cycle is a
more successful arrangement.

5.

a.

Need for subsidies from the government for the poorest of the poor.

b.

Need for Lower affordable installments.

c.

Need for training of SHGs for the recovery.

Any further expansion of the microfinance was limited by availability of a microfinance

organization on the ground. The possibility of expansion (even if subsidies were available) was also
limited by the lack of a working federation in a group of these villages so that they could get the block
credit for this need.
Acceptance of Stored Rain Water technique - Learning’s Roadblocks and challenges
It was perceived that in the Churu region the people were aware of the benefits of using rainwater as a
resource of drinking water. It was perceived that people traditionally used stored drinking water for
drinking purposes. But the real situation was different.
People of villages in Churu district had a lot of resistance in accepting stored rain water as a source of
drinking water. A complete social marketing plan had to be prepared to make people understand and
appreciate the concept of Rain Water Harvesting. An awareness campaign had to be done on a person
to person basis in order to convince people to take up the project.

Major achievements of the Project

Sanitation and Personal Hygiene interventions

In order to get the best outcomes of a project on roof top rain water harvesting in a village economy,
the project should incorporate Sanitation and Personal Hygiene interventions as well. Piloting was done

Indian Institute of
Health Management Research

in 5 project villages where almost all the households were provided households cistern and the
households’ sanitation unit had also been tied up from other sources. Dependence on the Government
water supply for the potable water was reduced and all the households were found to be using roof top
rain water as a potable water. Besides that the Social marketing done on the seven components of
health and hygiene helped the villagers in maintaining better cleanliness in their village as well as
having personnel hygiene. This effort ultimately reduced the incidence of water born diseases.
Construction of tanks accompanied by an empowerment of village people in terms of developing
operation and maintenance skills and imparting knowledge about proper water filter techniques for the
tanks helped the villagers immensely in improving the overall health and hygiene in the village. Mason
Training Module, Health and Hygiene Module and Social Marketing Strategy document, developed
during the project were the helpful toolkits to achieve this objective.

Socio-Economic Impact of the Project
It is a stated fact that if an essential commodity like drinking water, is made available at the household
level then it saves a certain number of man-hours that have to be put on the collection of water. The
socio-economic study had clearly shown that the number of hours spent on the collection of water had
reduced. Many studies have documented the fact that in the villages of Rajasthan, it is largely the
females or the girl child who do the work of fetching water for the family. Thus it can be concluded
that the project helped in reducing the burden of work on females. As a result of this, it is a possibility
that some girl children could go to school.

It is difficult to assess the increase in income for an average household, as a result of implementation
of the project, in a short period of time, as the actual economic impact is realized with a time lag. But
it could be seen that in the village people had a better access to credit and at a lower interest rate. The
willingness of people to spend on water, itself is an indicator that the people in the village did realize
the economic benefit that a family could generate as a result of an easy access to potable water.
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Conclusion and Policy Implications
In order to make a Micro-credit product work better there should be some intervention made by the
government in terms of providing an infrastructure to make available Micro Credit products and to
provide subsidized interest rates so that the poorest of the poor could also come under the credit net. In
order to make Micro-credit mechanism successful in a village a Micro Finance Agency should be set
up in a village by the government and this body should become a link between financial institutions
and villagers. Introduction of a Social Entrepreneur is also a best solution for further up-scaling of the
concept even after withdrawal of the project team from the villages. A social entrepreneur is someone
who has created a hybrid organisation that employs affordable businesses model. Its bottom line is
social value creation.

This (Micro finance agency with social entrepreneurs) body should be

empowered to work professionally in the areas of credit extension and recovery, implementation of
new projects and innovation at the village level. This body should comprise of the social entrepreneurs
as well as some trained professionals from NGOs besides the staff from micro-finance agency. The
members of this body should be imparted training. They plug the gap between the roles that
governmental and philanthropic efforts play, often solving societal problems not in opposition to or
even at the charity of corporations but rather in collaboration and mutual benefit to the private sector.
The Project provides a comprehensive model which includes both the hardware and the software
elements. This Model can be easily taken up for implementing a similar project or for an up scaling
endeavor. This model also gives the design of a MIS system as a support, to monitor the rainfall, water
quality parameters, project progress and achievements. The MIS contains the data related to
beneficiaries profile, GIS mapping of tanks, social and health parameters and water quality tests. This
data can be utilized in order to replicate a similar model.
It can be concluded that a comprehensive model of ‘Roof Top Rain Water Harvesting’ along with some
government intervention in terms of providing subsidy and Credit infrastructure can help in solving the
problem of availability of potable drinking water in many areas in the country.
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Appendix - I
Engineering Drawing of the Roof Top Rain Water Harvesting Project

Fig. 1 Plan of rain water harvesting structure
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Fig. 2 Sectional view of rain water harvesting structure along A-A
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