Foreword
Aroehan, which started as a project of the College of Social Work, Nirmala Nlketan, began its

journey in Mokhada in 200€ven though in our minds we had decided that malnutrition was
the problem in the block, and our Vision was to make MokhatEr@Malnutrition Block.

We soon realized that even if we were to work on the issue of malnutrition, we needed to be
more holistic in our approach and work on different aspects of the problem, so as to have a
sustainable impact on the lives of the peoglewas thus that we started working on water
conservation and later on agriculture, along with our earlier focus areas of health and education.
Aroehan has grown from its experiences and from its connection with people to an organisation
which today hasa presence in four blocks of Palghar district. Several individuals and corporate
houses have walked with us on this journey and continue to do so, fired by the same zeal and
concerit o make a difference to peopandaensurethatv e s,

this transformation is sustainable and based

This Report, supported by Siemens Ltd. India, is based on a field study conducted subsequent
to our intervention. It is an attempt tolmok at Mokhadaand to assess whether we are on the

right track as we begin the next decade of our journey in the area.

We <cal l it the Peopleds Report because it i s
have shared with us about their lives and their hopdsdaeams, and is thus a report that is
validated by the villagers themselves.

Though a decade has passed since our entry into the area, the particular focus of this study arose
out of our experience in the successful electrification of AMLE villaggh the valuable

support of Siemens Ltd., Indim2012. Amle is a small pada of #@ouseholds which had been
invisible to the world. Suddenly it became a bright spot in the dark jungle, forcing other
villagers and government officials in the surrounding siteatake cognizance of the change
happening there. Our work then led to the introduction of sslargybased lift irrigation, to

increase the land that could be brought under cultivation. This further led to our looking for
more AMLEs which showed a paitial for change. We became ambitious and took on a cluster

of 13 habitations of Kurlo@otoshi to introduce watershdxsed change in these water

stressed villages. Along the way we realized that we were beginning to crystallise an



intervention protocobf how to bring water to high stress areas. This made-aelse®e in the

lives of people. It brought in the capacity for productivity, for experimentation, and allowed
people the possibility of exploring newer sources of livelihood. With this in mindewided

that a study of the villages along water availability parameters and the equally important
parameters of health, education, and employment should be conducted across all the habitations

of Mokhada, if our goal was to make any meaningful and sogmif difference to the scenario.

We are immensely grateful to the enthusiastic team from IIT, Powai who lent their expertise in
designing and developing a protocol for water solutions based on the hydrology of the region.
They trained andvorked closelywith the AROEHANTeam and will continue to facilitate
implementation of the intervention. As our former President APJ Abdul Kalam said, they have
shown that fiscience (and technology) can be
thedrudgerand hardships from peopleds | i,foremero. We
Principal, College of Social Work, Mumbwaiho has helped to collate the data that our staff

members collected from the 227 habitations across Mokhada.

This data depicts theue picture of Mokhada and the dreams of the pebpliich include
better (even digital) schools for their children, better roads for connectivity and access to health
services, and more frequent visits by government officials so that they understaissties.
Furthermore, we have understood that when an overwhelming 153 habitations say they want
employment, we know that our interventions alone can be of little use to the people if they are

not supported by Government plans and action.

Above all, we gongly believe that no plan is successful if people do not participate in it and
own it. Our endeavour therefore is to call upon all stakeholdbiess Government at all levels,
starting from the elected representatives to all the appointed officialgHeomillages and the
Block, the civil society organisations, the corporate hougsesown the change process and
walk-thetalk with the people of Mokhada in this journey of transformation.

Dr. Helen Joseph
Chairperson
AROEHAN
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Executive summary
This report is an initiative to understand issues related to drinking water leading to water stresses
and further give interventions ftlnereduction in stress. The study arethisMokhada taluka of
Palghar District of Mahrashtra. The study is a joint initiative of Technology Development
Solution Cell (TDSC) at IIT Bombay and Aroehaupported byiemend_td India

Mokhada Taluka acquires adequate rainfall but due to hilly terrain and lack of reet@rge
systems, seval habitations of the region experience water scarcity leading to high degree of
drinking water stresafter monsoonAgriculture isthe primarysource of livelihood activity, and

lack of availabilityof waterleads to limited farmingimposing migration dring dry seasons.
Secondary data also shows that water availability and accessibilitiieaneajor issues irthe
Mokhada Taluka. The Taluka comprise$b6fvillages and 218 habitatio@dRDWP, 2018)and

all thesehabitations ee associated witkome type ofvater supply schemes.

Avalilability, quality and accessibility arthe three important dimensions for water security. A
water supplysystemmust provide sufficient quantitpf quality water with reliable access
throughouthe year To understanthe status oforovision ofdrinking and domestic water in each
habitation primary data is collected through Participatory Rural Appraisal (PRA). Structured
formsweredesigned and prepared by TDS@dthese formsvere made availabler theFocused

Group Discussion (FGD) in each habitation. The data was collected by trained Aroehan team
through field visits.

The stress categorization of habitation is considered based on either pipe water supply scheme or
primarydrinking waterwell. Parameters classes are tatitogether and depending on severity,
categories are defined. By clubbing these classes, 18 stress categories were defined. For
classification, AAvailabilityo is consiedered
then accessibility and quality are not muchofalbkee® cond i mportant factor
as it directly affects the health of women who fetch water from long distance. Accestsnitty
measurednly in termsof distance butlso thecondtion and slope otheroad. Inthe case of
AQualityo, d a atian incttepnvaterrseuccaan ¢ me d gl eds theer cept
acceptaliity in appearance, taste and odor (Good or dagtther segregate habitations based on
various stress catedges and finally categorization of villages into four broad categories based on
stress categories at habitation level

After analysisjt was found that out of total 57 villages, 4 villages/e no stres®ither they have
12 month functional PWS or primawyell with no stess; 25 village&ll under lowor moderate
stress categories and 28 villages under high stress categofe3% of total villages)High stress
of availability isfound to bea major issue.

The project aims to increase water availapiitr boththedrinking and livelihood purposes using
best practices suitable ftrelocal conditions and focusing on regional planning. For gilotly,



team TDSCalong with Aroehan selected 27 habitations of high stress caté&gamgntly, TDSC
is in the process of designing the intervention protocol for drinking and livelihood water planning.

The second part of the study | ooks at other
stress acts as an important factor that impinges on all dimenditfesin the villages, access to
employment, health and education, and support services created by the government are also crucial
factors that affect everyday life in Mokhada. Of the 227 habitations surveyed, people from 153
habitations said that a gamable source of livelihood was what they wanted; 45 habitations
expressed the need for having access to clean drinking water; 53 habitations said that they had no
toilets/latrines. Around 10 habitations expressed the need for having clinics in the.\Allethis

data manifests the concern that people feel about health issues in general. Several habitations spoke
about the lack of washrooms and the general crumbling infrastructure in schools. They also
articulated the need for better health servicas more importantly, better road connectivity to
access health services.

Significantly, all habitations have asked for better schools, adequate staff and even more schools;
all have asked for more visits by doctors and ANMs to villages and more visitstarattions

with government officials and villagers. This
needs and the governmentdés action pl an.

The social indicators of Mokhada thus give an overall picture of a block which needs the attention
oft he government, ci vil society and corporate
issues.



1 Introduction

Access to safe drinking water is amongst the basic necessity and is essential to human health.
Globally, access to safe drinking wateiofsprime concern as the increase in human population

and lack of resource management is leading to the water crisis. 2.1 billion People around the world
lack access to safely managed drinking water services. WNITEF, 2017). Water in India is
complicaedly linked with the cultural fabric of the country and has both economic and social
connotations. With an estimated per capita availability of 1,608 cu m/capita/year (CWC, 2015),
India does not fall under the category of a water scarce country pehse,itratin be termed as a
country under 'water stress' To provide drinking water is St
Indian Constitution yet Government of India (Gol) plays a major handholding role. In
Maharashtra, accor disdegpartment, the aanua r@servatioa foredrinkinge s o u
water in the urban area is 4,843 million cubic meters and in rural areas, it is only 1,033 million
cubic meters. In effect, urban areas can access 4.7 times more drinking water than the rural belt
from the® water sources. Majority of rural water supply is depending on ground water.

1.1 Motivation

Water has always been a focus for development. Historically, civilizations were flourished around
water bodies as water was easily available for drinking, agriculmce allied activities.
Accessibility to safe drinking water, with the rise in population and depleting resources, was
always a matter of concern. Throughout the years after independence the water sector has been
evolved and continues to be creating moreraore infrastructure and has shown several paradigm
shifts in policy formulation. If water is not available (temporally) and not accessible (spatially),
then a whole lot of things start to fall apart.

For understanding status of drinking water and if@nty water stresses, the study area chosen is
Mokhada Taluka of Palghar District of Maharashtra. This region falls in the northern limits of
Sahyadri ranges, which receives average annual rainfall of 20@@mm, but the shallow basaltic
terrain leads tosignificant amount of direct runoff (surface runoff), adding very little to
infiltration/groundwater component. Even the infiltrated water leaves the watersheds of Mokhada
as quick base flows, making the situation worse even. Mokhada Taluka was selstiég asca
because of the acute severity of the problem. There is widespread drinking water scarcity and very
little Rabi cropping in Mokhada region. Most of the habitations come under partially covered
habitations (under NRDWP standards) and many of grenfied by tankers, to fulfill the drinking

and domestic water needs.

Aroehan, an NGO working in the Palghar district on several livelihood related problems, is
developing a framework for integrated village planning, with a focus on block level integoétio

1 According to the UN, an area experiences water stress when annual water supplies drop below 1,700 cu m per
person. When annual water supplies drop below 1,000 cu m per person, ttetigofaces water scarcity, and
below 500 cu m 'absolute scarcity'.



resources in Mokhada Taluka of Palghar District. As TDSC and CTARA, IIT Bombay are actively
working in water sector and further based on previous experiences, Aroehan approached TDSC
for support for conducting Water resources management study.

1.2 Mokhada Taluka details
1.2.1 Geography & Geology

Mokhada taluka is situated in the northern part of Western Ghats of India; the region is hilly with
undulating slopes. The region is covered with forests. Waal, Wagh and Pinjal are the major rivers
flowing in this region All the rivers will be flooded in the monsoon but remain dry in late summer
period, which leads to acute water problem. Mokhada Taluka is extended from longitude 73° 16
46.92" E- 73° 30' 14.4" E to latitude 19° 41' 5.64™-20° 3' 39.24" N. Mokhahas an altitude

of about 300i 400 meters though some spot heights rise to more thamé@frsand slopes
towards south east.. Mokhada consists of 28 Gram panchayats, 59 villages and 236 habitations.
The area of Mokhada taluka is 494.83%and perimeteis 169.3 km. Total number of households

in Mokhada taluka is 17789 with total population of 83453. Male population is 41691 and female
population is 41762. Scheduled Tribe populations of Mokhada taluka is 76842 which fall in rural
category, only a bit ofion-ST population is found in the Taluka headquarter Mokhada (Census,
2011). About 92% population comes under schedule Tribe population.
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Figure 1: Mokhada Taluka Location Map

Mokhada Taluka comes under the region of DeccasaB which is formed by solidification of
molten lava. The rock layers are made up of several successive flows of igneous rocks (basalt) of
variable thickness and lateral extent known as Deccan Traps. The main hydrogeological properties
like specific yietl and infiltration are very low for the basaltic rocks which lead to very poor
groundwater holding capacity. This is the main reason why there is major chunk of water goes as
quick runoff, as the infiltration and specific yield are very less there istmoahatructure/design

in place to augment the rainwater and converting it into groundwater. The shallow hard rock terrain
will lead to high surface runoff (slopes also play an important role) basaltic bedrock also results in
very low infiltration. This lads to very low well recharge which are major source of drinking
water in this region and they also go dry in few months post monsoon-Westhmonsoon winds

are responsible for the major rainfall to this region accounting@0r2m to 3000mm annual
aveaage rainfall in the months of June to Sept. Though the region is getting high rainfall, because
of steep slopes and hilly terrain most of the water will run off quickly leading to acute water
scarcity in the later dry seasdqfaupta, 2016)



1.2.2 Demography

Mokhada taluka has a total population of 83,453 with 24% decadal variation accordegsos,

2011) Mokhada is an agriculture dependent region with major worker population associated with
agricultue and allied activities as shown figure 2. Taluka comprises of predominantly tribal
population as shown iRigure3 and consisting of no urban Centre.

Workers Profil

Main Workers Profile

= Cultivators
m Agricultural labourer:

= Household industry
workers

m Other workers
= Main workers = Marginal workers

Figure 2: Workers Profile

Caste Distribution

= Scheduled Castes = Scheduled Tribes

Figure 3: Caste Distribution

1.3 Need forstudying water stress and livelihood fanning

Mokhada Taluka falls in northern limits of Sahyadri ranges, also known as the Western Ghats,
consistingof hilly terrain and steep slope. Total geographic area of taluka is 49226.67 Ha. The
region receives an average annual rainfall of 200B660mm (http://maharain.gov.in/), but as it
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consists of steep undulated slopes, all the water gets flowed dowartlgaving the habitations

on higher elevation water scarce. Mokhada Taluka has two major surface water storages namely
Gondhe Kh. and Khoch reservoirs. Most people depend on the ground water due to its highly
elevated regions. The geological structufeMmkhada is nofpercolating adding very little to
infiltration and hence water table is not available at reasonable depth. This leads to water scarcity
for domestic purpose. The Land Use pattern indicates that 49.15% area is cultivable area and only
2.5%of cultivated area is irrigated indicating lack of water for irrigation as \{@#nsus, 2011)

The major source of water in Mokhada Taluka is groundwater (open/uncovered wells) as shown
in Figure 4 (Census, 2011)The dependency of 92% of habitations is on various sources of
groundwater indicating earnestness of availability of drinking water. The habitations lacking water
sources depend on tanker fedtevasupply. Approx. 50% of habitations of villages of Mokhada
taluka are tanker fed. Also, the taluka is tribal dominafibgnsus, 2011yvith agriculture as
primary source of income and lack of water for irrigation duringraemcause inconvenience in
farming activities leading to a shift in livelihood patterns and seasonal migration.

= Tap water from
treated source

= Tap water from
untreated source

= Covered well

Sources of water

= Un-covered well
= Handpump

Tubewell/boreh
ole

= Spring
= River/ canal

= Tank/ pond/
lake

= Other
Sources

Figure 4: Sources of water in Mokhada Taluka

A study conducted bWRI, 2015)states that 54 Percent of India faces High to Extremely High
Water Stress and its Groundwater wells are decreaBiggre 5 indicates Mokhada Taluka is
between Medium to high range of water stresses. The habitati@r®dainder NRDWP schemes

also indicate an inconvenience in accessibility, as they form scattered hamlets. This leads to
difficulties for government in planning and provision of infrastructure for such a small population.
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Figure 5: Baseline Water stress and Ground Water level Maps

Water scarcity for drinking, agriculture and allied activities indicate an acute need for looking
through the issue and resolve the situation before it gets worse. Also many organizations, such as
NGO, Trusts, and Companies through CSR are taking interest in providing solutions to this area
but they dondt hav ecacehabimtion andjhancaithere i a teedftoiaalyzZe a n ¢
water status, assess its usability and address issuesoatatdgvel.

1.4 Problem statement

Mokhada is a tribal taluka whose people depend mainly on agriculture for its livelihood. The region
gets adequate rainfall but due to hilly terrain and lack of water infiltration systems, several
habitations of the region egpence severe water scarcity leading to high degree of drinking water
stress. The villages in Mokhada taluka are industrially backwards, economically underdeveloped
and socially isolated. Habitations of approx. 50% villages are partially or fully depemden
tankers in summer month§201617) for water. 78% of working population is dependent on
agriculture and allied activates, but only 2.5% of the land is culti&@edsus, 2011)There are
several government initiative®rf improved supply and quality; but challenging terrain and
unmaintained/inaccessible sources of water are limiting the efforts.

There is a need to identify water scarcity issues to give a possible solution for the increase in water
availability for bothdrinking and livelihood purposes. Water scarcity can be seen in multiple ways
availability and accessibility to sources of water, quality of water, dependency on other
source/tanker fed, inefficiency in infrastructure, finances etc. The suitable sautmeal level

2 Mokhada Rural Water Supply Office, Mokhada



can be obtained after identifying multiple parameters leading to water stress. Further categorizing
these parameters and prioritizing them to obtain a solution suitable for local conditions.

Presently, there is a large gap in the dataa®dgo get an actual ground situation there is a need
for identification of waterrelated needs, various sources, available access to each source, most
suitable energy solution for water pumping and distribution etc. Also, there is a need of holistic
apprach. Improved availability of water would improve assurance of drinking water, lead to a
possibility of growing crops during dry months (Rabi crops) and increase livelihood opportunities.

Even in the habitations covered under NRDWP schemes have incaroeeimeaccessibility, as

they form scattered hamlets. This leads to difficulties for government in planning and provision of
infrastructure for such a small population. The steep slopes causing health issues in tribal females
which need to addressed withpropriate intervention in the water supply. Apart from this many
organizations, such as NGO, Trustsd Companiethrough CSR are taking interest in providing
solutions to this area but tsbaecshabithtion &t helea v e d a
there is a need for analyses secondary data on water status, assess its usability, address issues of
habitation with respect to availability, accessibility and quality. TDSC will provide technical
support for planning interventions, while Aroehan pr@soso carry out integrated village
development planning for block development plan preparation in Mokhada Taluka. Aroehan will
carry out detailed, inclusive surveys using tools like PRA. Data necessary for planning
interventions in various sectors will lmllected and overlaid with each other for integrated
planning. This exercise will be done with a focus on regional resource availability. Data will be
simplified to build precise interventions.

1.5 Objectives

1. To get a Taluka wide perspective of water strelessify it according to different criteria
and further organize habitations according to stress criteria.

2. To conduct field survey to understand the status of water on ground, correlate with
secondary data and analyfoe understanding the scenario fmtter planning fodrinking
water, area treatme(goil and water conservatioahd irrigation water.

3. To develop stress indicators based on various criteria, categorize habitations based on stress
indicators and further prioritization of habitation for mtention planning.

4. To develop intervention protocol fdrinking water, irrigation and area treatment.

5. To conduct capacity building training for Aroehan members for implementation of project
at Taluka level.

6. To implement intervention protocol in severalbitations and monitor it and prepare
guidelines for it.

7. To study impact assessment of intervention protocol and develop guidelines for it.



1.6 Different stages inthe planning

Planning for the domestic and drinking water intervention would be done in thie s@ps as
explained below and are shown in #igure6.
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Figure 6: Various stages of planning for watershed intervensions

1.6.1 Stagel Preparation of Structured forms

To understand statusf drinking and domestic water in each habitation, a method called
Participatory Rural Appraisal (PRA) is used. Structured forms are designed and prepared by TDSC
at CTARA. The forms are made suitable for Focused Group Discussion (FGD) in each habitation.
The forms contain questions regarding the status of drinking and domestic water in the habitation
in the qualitative or quantitative format. The forms were designed and prepared by experienced
expert in water sector from TDSC at CTARA.



1.6.2 Stage2 PRA and datacollection on field

The forms prepared by TDSC, CTARA were converted into Marathi languageke it easier

for surveyors or data collection stafubsequenthtraining was given to few representatives from

the Aroehan, whawverelater involved in traimg the other field staff. Data collection activity was
scheduled and data was collected by field staff. Data collected from field was in hard format which
then was digitalized habitation wise by technical staff from Aroehawasdanded over to TDSC

for analysis.

1.6.3 Stage3 Stress categorization and stress classification

Water stress categories were defined based on parameters such as availability, accessibility and
guality. The stress categorization of habitation is considered based on pipe water dugply sc

or primary well. Based on above mentioned criteria, stress analysis for all wells was carried out
for all habitations.

1.6.4 Stage4 Prioritization of Habitations

For intervention planning, habitations are prioritized based on various parameters such as
availability, accessibility, quality as core factor and identification of habitations affected by two
or more parameter along with population, cluster of village, availability of water storage structure
etc. as secondary parameters. Priority of the parasngtey decided based on the literature review

for approaches such as weighted composite ranking or composite index. The tools like AHP, fuzzy
logic or any prioritizing tool can be used. The preliminary method for prioritization used for this
report will bebased onpriority to stress category and then for habitation under same category.
Habitations would be prioritized based on the population.

1.6.5 Stage5 Development of Intervention Protocol

Intervention protocols would be designed based on availability, sibdig and quality; keeping

in mind the interest of intervening agency. As few organizations are interested in provision of
guality technologies, whereas others focus on only availability. The TDSC, CTARA had already
developed few intervention protocarfdrinking water for the village Kurload and Botoshi with
such different categories Apart from this for other type of intervention protocols shall be designed.

1.6.6 Stage6 Implementation of protocol on Pilot basis

The designed protocols need to be validatedroundon pilot basis. Fothepilot study, selection

of appropriate habitation, its suitable intervention protocol for implementation and implementation
of protocol in the selected habitatioeeds to be donémplementation of protocol shall be in
assaeiation with Aroehan organization and monitored by TDSC, CTARA for further improvement.

1.6.7 Stage7 Monitoring, Impact Assessment and amendments in Protocol

During the implementation of the protocol on a pilot basis, TDSC would monitor the
implementation throghout the project and necessary amendments would be made based on field

9



experience. The impact of the protocol shall be studied during the implementation as well as after
implementation. A guideline report shall be prepared for the impact assessment By TDS
CTARA. Lastly, based on outcomes of implementation, necessary amendments of the intervention
protocol shall be done by TDSC and final protocols would be released.

10



2 Mokhada-Drinking Water Status

2.1 Introduction

Water security is a new term and has no ersally accepted definition. The terms water security
defined by Water Aid in a report fAWater securi:
context of this study.

Water security - Reliable access to water of sufficient quantity and qualitydsrdchuman needs,
smallscale livelihoods and local ecosystem services, coupled with anaethged risk of water
related disasters.

Water scarcity and water stress these terms are frequently used to describe situations where a water
Crisis exists.

Water scarcity - This term is used to describe the relationship between demand for water and its
availability. There are two types of water scarcity. A physical scarcity exists when demand for
water outstrips supply. This occurs when water resources arexpleited. A socieeconomic

water scarcity exists when insufficient investment, skills or political will exist to keep up with
growing demands for water, preventing access to the resource. Both forms of scarcity are derived
from poor governance of water resces rather than absolute availability.

Water stress- Water stress is the outcome of water scarcity and may manifest itself as drinking
water insecurity, poor access, poor health, conflict over water resources, crop failure, food
insecurity and/or energysecurity.

Availability, quality and acceptability are three important dimensions of water security. A water
supply must provide sufficient quantity and quality water with reliable access of all year round.

Avalilability - Water security cannot be achieviedater is only available for part of the year. In

order to meet basic human needs, sufficient quantities of water must be available throughout the
year. There must be enough for drinking, cooking, bathing, sanitation and hygiene. According to
NRDWP 40 ld water must be available for each person to fulfill their basic needs. Availability

we measured in terms of number of monthoés wat

Accessibility - People are described as having access to water if they can use a functioning facility
serving safewater within a reasonable distance of their home. Access measures in terms of
distance, queuing time and the number of people served per water source. We measure the access
in terms of elevation profile of path and condition of access path.

Quality - For drinking water security, the quality of water should be such that no significant health
risk arises from its use. It should be acceptable to users in appearance, taste and odour.
Contaminant levels should not exceed the accepted waterycgtaliidards. Quality is measured

11



in terms of user acceptability, chemical contamination were not measured as these sources are
already dropped by villagers.

2.2 Approach

Drinking water status was identified by referring secondary data from District cenglisobkn
National Rural Drinking Water Programme (NRDWP), data procured by Nodal Bdsiam
Panchayat and Published research in similar topic or geographical area. Also, Global and national
status was identified from studies carried out by WHO, UNICEF athér national and
international organizations. The study was not limited to secondary sources, to understand actual
situation, field survey were conducted by trained Aroehan members and primary data was
collected using planning tools such as reconnaigsancvey, PRA forms, FGD etc. Further
analysis was done taking both primary and secondary data in consideration.

1. Secondary data sources
Various secondary sources were referred to procure data related to drinking water.

Table 1. Activities for secondary data analysis
Task Data Source Method

To understand global and
national scenario of drinking
water

WHO, UNICEF, WRI web
portal and publications

To identify Geographic area,
Population, number of
household, water sources

District Census Handbook, Data extraction and
2011 digitalization

National Rural Drinking Water
Programme (NRDWP) web
portal, Central Water Data extraction and filtration
Commissim (CWC) web
portal

Thesis and published researc
papers on similar topic or
geographical area

To identify Gram panchayat,
number of villages, number of
habitations in each village, wate
sources and methods

Identification and Verification of
data and similar issues

Cross checking the data sets
and analysis

2. Primary data sources

Primary data was collected by Aroehan members. TDSC organized training for Aroehan team for
data collection and GIS mapping. Field study was conducted by trained Aroehan team members
in all listed habitations and other nbsted habitations were also idengifi. Planning tools used

were reconnaissance survey, Participatory rural appraisal (PRA), Focused Group Discussion
(FGD) etc. The collected data was digitalized for analysis.
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2.3 Mokhada Drinking and domestic water demand

Mokhada Taluka separated from Thanetbct in year 2014 and became part of newly formed
Palghar District. There is a variation in number of villages and total population in the data
mentioned in District Census handbook and NRDWP. Mokhada Taluketsooiss6 villages and

0 townsthat makeéviokhada 100% rural taluk&ensus, 2011gnd water supply standard for rural
areas is 40 LPCINRDWP, 2018) Mokhada Taluka consists of 27 Panchayats, 56 Villages and
0 towns. Total Population of Mblada Taluka 7652(0NRDWP, 2018)

2.3.1 Desired water supply norms (proposed for rural and urban)

Domestic water supply standards vary for Rural and Urban areas. Water supply standard for rural
area should be minimum 40 Ip@dRDWP, 2018) The range varies from 400 Ipcd based on the

habitation size and geographic location. Whereas for Urban areas, domestic water supply is 135

170 Ipcd based on the water connection and geographic area. In rural areas sticdmater
supply is 40 | pcd or more than the habitatio
habitations with water supply below 40 and me
Coveredo and the ones withbebeflNow 1@o viepoed dar e
Drinking and domestic water Supply (Analysis of secondary data)

A study conducted on Status of rural water sugpl$S, 20155t at es t hat fistatus
in Maharashtra can be consideredsasisfactory in terms of coverage at the habitations and in
terms of service at the households. The State which adopted the reform processes ahead of many
other States in the country, has been steadily implementing various steps to improve water and
saniet i on services in rural areas?o.

2.3.2 Drinking Water sources and current status of the sources

Drinking water sources for Mokhada Taluka are mai@yound water (open wells, deep tube
wells), Surface water (treated water) and Rainwater. NRDWP data showsjtiredependency
is on Ground water (open wells). The water supply sources are either private or fatib@
shows the dependency of drinking water on public water supply so(MEBWP, 2018)

Table 2: Drinking water sources and PWS schemes in Mokhadiluka

State-MAHARASHTRA
District: -PALGHAR Block: -MOKHADA
. . No of
N Panchayat | Villages | Habitations | Households | Population Private | Public PWS
No Source | Source
schemes
Aadoshi
1 | Shirasgaon 2 8 404 1929 0 1 2
2 | Aase 5 21 1539 7208 5 9 13
3 | Beriste 3 16 744 3692 0 1 6
Botoshi
4 | Pathardi 2 11 453 2316 0 1 7
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5 | Chas 1 7 545 2724 N/A N/A 1

6 | Dolhare 1 4 316 1522 0 1 1
Gomghar

7 | Washind 3 10 583 2909 0 3 4
Hirve

8 | Ghanval 2 10 650 3343 0 3 4

9 | Karegaon 3 4 591 3045 0 5 2
Karol

10 | Pachghar 2 3 337 1661 0 1 3
Kashti

11 | Sawarde 2 2 239 1312 0 1 1

12 | Khoch 3 8 687 3207 0 2 4

13 | Khodala 1 2 683 3304 0 1 1

14 | Kiniste 1 3 287 1358 0 3 1
Koshimshet
Dhamanshe

15 |t 2 11 721 3903 N/A N/A 9

16 | Kurlod 1 8 265 1461 0 2 6

17 | Morhanda 2 16 1091 5555 0 10 12

18 | Nashera 1 4 211 1129 N/A N/A 3
Nilmati

19 | Dandwal 2 5 313 1642 0 1 3

20 | Poshera 2 15 1116 5215 1 3 6

21 | Sakhari 3 9 632 3069 1 7 4

22 | Saturli 2 13 795 3945 0 3 3
Sayade

23 | Jogalwadi 2 13 629 3218 0 3 6

24 | Shivli 1 1 169 799 N/A N/A 1

25 | Suryamal 3 5 527 2374 N/A N/A 4
Udhale

26 | Wakadpada 2 5 395 2140 0 1 3

27 | Washala 2 4 560 2540 0 4 3
Total 56 218 15482 76520 7 66

2.3.3 Habitations covered

Mokhada Taluka comprs of 27 Gram Panchayats with 56 villages and 218 habitations.
(NRDWP, 2018) All 218 habitations are associated with water supply schemes. 17 habitations
(7.8%) out of 218 are fully covered under NRDWP standards and other b@atibas are
partially covered (92.2%). According to 2011 census data accessibility is a major issue in Mokhada
block only 4% people have access of water availability in their premises, around 44% near
premises and 56% people have to fetch water froravi@y sources. As shown irable3, only

7% households were served by tap water. Majority of households (86%) were served by well,
means more than three forth of households were depend on ground water.
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Table 3: Main sources of drinking water

Main sources of water Number of households Percentageof
households

Total number of households 17328

Tap water from treated source 291 2%

Tap water from ustreated source 785 5%

Covered well 1618 9%

Un-covered well 13541 78%

Hand pump 511 3%

Tube well/ Borehole 27 0%

Spring 104 1%

River/ Canal 342 2%

Tank/pond/Lake 90 1%

Other sources 19 0%

Total 100%

(Source: Census data 2011)
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3 Stress categorization for habitations

Planning is not confined to a phaseésia continuous process of analysis, decisi@king, action,
reflection/evaluation, making new decisions and undertaking further action. It needs involvement
of people

3.1 PRA form and status

India still comprises of more than 68% rural population thatweeblvith inherent knowledge and
expertise which is generally neglected while planning a development programme. Participatory
rural appraisal (PRA) is an effective tool for using their knowledge. PRA is an approach used by
nongovernmental organization§NGOs) and other agencies involved intermational
developmentThe approach aims to incorporate the knowledge and opinions of rural people in the
planning and management of development projects and programmes.

PRA is an intensive, systematic, but semi structured learning experience carriedhotitewi
community. The selection of tools and its development are according to the objective of work and
field situation. Our objective for PRA was defined so we prepared a structured template for data
collection accordingly. PRA template was designed bysTOor data collection of water and

allied sector on which integrated planning is based. Data collection template consists of general
information about habitation, population, general amenities in habitation, existing drinking water
sources, existing neartwater storage structure etc. PRA activities were carried out by trained
Aroehan team members by visiting each habitation. Data was collected by team of 100 people over
the period of December 2017 to March 2018.

Data collection template framework consisf 3 parts, details of each part are explained below.
(PRA form is attached in Annexure 1).

1. First part consists of basic information about habitation i.e. name of habitation, village,
Gram panchayat, number of household, population and other ameniégssntp in
habitation. This part of form also requests for GPS photo of habitation but very few GPS
photos were capture by Aroehan team. Contact and name of surveyor is also provided for
further communication.

2. Second part consists of existing water sourmesach habitations. Status of hand pump,
wells and piped water supply scheme along with bathing and washing place is captured in
this part of the template. Data collected for hand pumps is in form of:

GPS location of each hand pump

Ownership (Public or Rrate)

Physical condition of hand pumps (1. Good/ 2. Damaged/ 3. Unused)

Availability of water (month wise)

People using the source (1. Whole village/ 2. Most of the villagers / 3. Fewer villagers)

=4 =4 4 A4
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Ground water is main source of water in Mokhada Talukaveaitdr is fetched from wells for
drinking and household use. Parameters which were collected for wells are:

1 GPS location of all wells that exist in habitation

1 Type of well (1. Main well/ 2. Use after other sources get dried/ 3. Not in use)

1 Ownership (1. Phiic/2. Private)

1 Dimensions of well (Depth and Diameter)

1 Availability of water in source is measured by till which month water available in source
and number of people using source (1. Whole village/ 2. Most of the villagers / 3. Fewer
villagers)

I Qualtyd water by physical appearance and ta

1 Accessibility is measured by way to well (1. Trail/ 2. Paved road/ 3. Dangerous) and
difficulty of way (1. Too much slope/ 2. Bit difficult / 3. Easy)

1 Condition of well is noted (1Good/ 2. Damaged /3. Full of mud)

1 Necessary interventions suggested by people (1. Repairing/ 2. Deepening/ 3. Desilting/
4. Building of wall/ 5. Other)

There is either rural water supply scheme or solar tap water supply scheme in few habitations;
detailsof data collected in all these schemes are as follows:

1 Type of water supply scheme (1. Rural water supply scheme/ 2. Solar based scheme/ 3.
Other scheme)

1 Auvailability of water is measured by number of months water supplied (1. Throughout
the year/ 2. Thraghout year except summer/ 3. Nonfunctional)

1 Source of tap water supply scheme (1. Well/ 2. River/ 3. Well on outskirt of habitation/
4. Other)

1 For the assessment of accessibility type of connections provided (1. Community taps.
2. Household connections/ Both options) and quantity of people served by scheme
(1. Whole village/ 2. Most of the villagers / 3. Fewer villagers) are questioned.

T Quality of water by physical appearance a
TCL is added to system

1 Necesary interventions if scheme is nonfunctional (1.Pending water bill/ 2. Dried water
source/ 3. Theft/ 4. Unrepaired)

3. Third section consists of existing water storage structures/rivers. Availability and
accessibility of these structures were recorded.

As mentioned aboveMokhada block consists of 27 Gram panchayat, 56 Villages and 218
habitations(NRDWP, 2018)but, Mokhada village is a Nagar panchayat now and for planning
purpose we considered it as Gram panchayat. So total nwh@@am panchayat, villages and
habitations are as shown Trable4. Few habitations consisted of very low population, therefore
are included in nearby/adjacent habitation. Total number of habitations considepdahfing
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are mentioned ifable4. We found a total of 271 habitations from data provided by Aroehan and
NRDWP. During PRA exercise carried out by Aroehan team, it was noticed that there are few
habitations lacikg in official government record but existed on ground and vice versa. So
considering all parameters, 237 habitations were finalized. Intervention planning for Kurlod
village is already done so after deduction of those habitations from planning, tatatibab
available for planning are 229.

Table 4: Total number of Habitations

Sr. No. Agency Gram Villages Habitations
Panchayat

1 NRDWP list 27+1 *=28 56+3=59 218+18=236

2 OMMAS PMGSY 28 59 245

3 Data collected 27 58 214

*Mokhada is now a Nagar Panchayat.
In Kurlod Gram panchayat interventions were already implemented by Aroehan and Siemens.

Table 5: Total number of habitations considered for planning

Sr. No. PRA status No. of Habitations
Total Habtation in Mokhada 271
Deductions
A Eurllod .habitations (Already made interventions in these 8()
abitations)
Merged in other habitations 25(-)
Habitations not exist on field as on date 9(-)
Total number of habitations considered for planning 229
B PRA activity completed habitations 215
PRA activity in process habitations 14

3.2 General steps adopted for stress categorization

Stress categories are decided on wells and piped water supply scheme, because number of hand
pumps in area are eitherotdess or negligible. Based on above parameters, villages can be
classified into different stress categories
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Stress categorization and Classification of Habitation

Development of Classification of Representation of
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Analysis of PRA Data categorization of habitations
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Figure 7: Activities involved in stress categorization

3.2.1 Digitalization of PRA data and analysis

Data handed over by Aehan team was canvassed and data gaps were filled. Though data provided
by Aroehan was digitalized, but not in required format for analysis so we digitalized it again. Less
number of Hand pumps are found in this region, so they was not digitalized andtwessidered

for stress categorization. In PRA forms, Village name of many habitations were missing/ incorrect,
so such data was improved during digitalization. Well, tap water scheme and storage structure data
were filled in excel sheet in required feat. Total number of wells, their popular name (if
available), type of well (Primary / secondary) depending on use of well, availability of water,
guality and accessibility were listed. PRA Outliers were removed and data was arranged for
analysis.

1. Type ofwell and number of users
If Well type is main well and whole village is using, the well then is referred as 1 (Primary
well) and all others are type referred as 2 (Secondary well)

2. Availability of water

This parameter is most important, as it is most cluniglanning prospective. If water is
available throughout year then it mentioned as L (Low), more than 10 months but less than 12
months then taken as M (Moderate) and if less than 10 months then taken as H (High).

3. Quality
Quality is categorized only itwo categoriesGood mentioned as L (Low) and Bad or non
potable mention as M (Moderate).

4. Accessibility
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Depending on two parametetgpe of road and difficulty to assess (slope); accessibility is/was
categorized in 3 categories mainly Good (L), Fair (&)d Tough (H). Combination of two
parameters and categories, further classification was decided as mentidbabteth

Table 6: Classification of parameters based on responses

Answer to PRA questions | Principal features | Classes
Availability

12 month availability of water Throughout the year L

Not available in April & May 10 Month M

Less than 10 months H
Quality

Good Good L

Bad or Nonpotable Bad M
Accessibility

Plain terrain, Pakk road Good

Moderate slope, Pakka road/ paulvat Fair M

Plain terrain, paulvat

Steep slope, Pakka road/pavulvat/ dangerous road

Pain terrain, dangerous road Tough H

Moderate slope, dangerous road

For tap water scheme, only availability of water &k of scheme was digitalized as single unit.

Tap water scheme provides water either through community tap connection or house hold
connections, so accessibility is not an issue in this case. Quality of tap water is not considered as
guality is fairly goa and TCL is regularly added to system. Nomenclature for tap water supply
scheme as shown rable7.

Table 7: Classification of piped water supply scheme based on responses

Type of piped water supply Availability of water Nomenclature
scheme
Throughout the year 1SV
Single village Throughout the year except summer 28V
Non functional 3SV
Throughout the year 1S
Solar scheme Throughout the year except summer 2S
Non functional 3S
Throughout the year 1MV
Multiple village Throughout the year except summer 2MV
Non functional 3MV
Throughout the year 10
Other Throughout the year except summer 20
Non functional 30
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3.3 Methodology adapted for stress classification

For stress categorizah of habitations, either pipe water supply scheme or primary well is
considered. In habitations there are multiple sources of water, but source is the one in which water
is available for a maximum period as compared to other sources and maximum pegplbeus
source i.e. primary source was considered to define stress category in habitations and for
intervention planning.

Depending upon three parameters i.e. Availability, Accessibility and Quality, stress analysis for
all wells was carried out for allabitations. No scientific method was used for quality testing.
Water sources that are badly affected by quality were not in use, so quality of water is considered
as last parameter.

3.4 Final stress categories and their priority

Stress categories were deveddpbased on parameters such as Availability, Accessibility and
Quiality. Each parameter was further divided into few classes. By clubbing these classes, 18 stress
categories were defined and these categories are as follows:

1. No Stres$ This stress categorys idefined based on the availability condition, water
available throughout the year, accessibility condition is good i.e. access road is paved/with
plain slope and quality of water is good in perspective of inhabitants.

2. LML - This stress category is definbdsed on the availability condition, water available
throughout the year, accessibility condition is fair i.e. access road is paved/Paulvat with
moderate/plain slope and quality of water is good in perspective of inhabitants.

3. MLL - This stress category @efined based on the availability condition, water available
for 10-11 months of the year, accessibility condition is good i.e. access road is paved with
plain slope and quality of water is good in perspective of inhabitants.

4. MML - This stress category i®fined based on the availability condition, water available
for 10-11 months of the year, accessibility condition is fair i.e. access road is paved/ paulvat
with moderate/plain slope and quality of water is good in perspective of inhabitants.

5. HLL - This stess category is defined based on the availability condition, water available
for duration less than 10 months of the year, accessibility condition is fair i.e. access road
is paved with plain slope and quality of water is good in perspective of inhabitants

6. LHL - This category is defined based on the availability condition, water available
throughout the year, accessibility condition is bad i.e. access road is
paved/paulvat/dangerous with steep/moderate/ plain slope and quality of water is good in
perspectie of inhabitants

7. HML - This category is defined based on the availability condition, water available for
duration less than 10 months of the year, accessibility condition is fair i.e. access road is
paved/paulvat with moderate/ plain slope and quality dewis good in perspective of
inhabitants
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8. MHL - This category is defined based on the availability condition, water available for
duration of 1611 months in the year, accessibility condition is bad i.e. access road is
paved/paulvat/dangerous with steep/erade/ plain slope and quality of water is good in
perspective of inhabitants

9. HHL - This category is defined based on the availability condition, water available for
duration less than 10 months of the year, accessibility condition is bad i.e. acdeiss roa
paved/paulvat/dangerous and steep/moderate/ plain slope and quality of water is good in
perspective of inhabitants

10.LLM - This stress category is defined based on the availability condition, water available
throughout the year, accessibility conditisigood i.e. access road is paved with plain slope
and quality of water is bad in perspective of inhabitants

11.MLM - This stress category is defined based on the availability condition, water available
for duration of 1011 months of the year, accessibiliyndition is good i.e. access road is
paved with plain slope and quality of water is bad in perspective of inhabitants

12.HLM - This stress category is defined based on the availability condition, water available
for duration less than 10 months of the yaacessibility condition is good i.e. access road
is paved with plain slope and quality of water is bad in perspective of inhabitants

13.LMM - This stress category is defined based on the availability condition, water available
throughout the year, accessihjilitondition is fair i.e. access road is paved/paulvat with
moderate/plain slope and quality of water is bad in perspective of inhabitants

14.MMM - This stress category is defined based on the availability condition, water available
for duration of 1811 monthsof year, accessibility condition is good i.e. access road is
paved/paulvat with moderate/plain slope and quality of water is bad in perspective of
inhabitants

15.HMM - This stress category is defined based on the availability condition, water available
for duration less than months of the year, accessibility condition as good i.e. access road is
paved/paulvat with moderate/plain slope and quality of water is bad in perspective of
inhabitants

16.LHM - This stress category is defined based on the availability tomdwater available
throughout the year, accessibility condition is good i.e. access road is
paved/paulvat/dangerous with steep/moderate/plain slope and quality of water is bad in
perspective of inhabitants

17.MHM - This stress category is defined basedhanavailability condition, water available
for duration of 1811 months of the year, accessibility condition is good i.e. access road is
paved/paulvat/dangerous with steep/moderate/plain slope and quality of water is bad in
perspective of inhabitants.

18.HHM - This stress category is defined based on the availability condition, water available
for duration less than 10 months of the year, accessibility condition is good i.e. access road
is paved/paulvat/dangerous with steep/moderate/plain slope and qualigyeofis bad in
perspective of inhabitants.
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Table 8: Stress categories and their description

Sr. No | Availability | Accessibility | Quality Category | Detailed name

1 L L L No stress

2 M L L MLL Moderate stress of availability

3 H L L HLL High stress of availability

4 L M L LML Moderate stress of accessibilit

5 M M L MML Moderate stress of availability
and accessibility

6 H M L HML High stress of availability qnq_
moderate stress of accessibilit

7 L H L LHL High stress of accedslity

8 M H L MHL High stress of accessib_ility_gnc
moderate stress of availability

9 H H L HHL High stress of availability and
accessibility

10 L L M LLM Medium stress of quality

11 M L M MLM Moderat(_e stress of availability
and quality

12 H L M HLM High_ stress of availabi!ity and
medium stress of quality

13 L M M LMM Moderat(_e stress of accessibilit
and quality

14 M M M MMM Moderate_ stress of avai!ability
& accessibility and quality
High stress of availability and

15 H M M HMM moderate stress atcessibility
& quality

16 L H M LHM High_ stress of accessipility ang
medium stress of quality
High stress of accessibility ang

17 M H M MHM moderate stress of availability
and quality
High stress of availability and

18 H H M HHM accessibility and modate
stress of quality

3.5 Prioritization of Stress categories:

Prioritization of stress category is important as it would help in the intervention of protocol.
Availability is considered as a primary parameter, without availability the other two arenatatio
Thus keeping availability as first parameter, the stress categories were prioritized. The second
parameter considered for prioritization was accessibility, without accessibility the quality is of less
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important. The quality parameter is considereldsispriority because the data collected on quality

parameter i s

one. Thus, the priority for the intervention protocol shall be based on availability as a primary

of

gualitative in the form

of

go

paraneter, accessibility as secondary and quality as a tertiary parameter. The final stress categories
prioritized are shown in belowable9.

Table 9: Prioritized stress categories

Sr. No | StressCategory Priority Sr. No | Stress Category Priority

1 HHM 1 10 LHL 10

2 HHL 2 11 MMM 11

3 HMM 3 12 MML 12

4 HML 4 13 MLM 13

5 HLM 5 14 MLL 14

6 HLL 6 15 LMM 15

7 ACQAVH 7 16 LLM 16

8 MHL 8 17 LML 17

9 ACQH 9 18 No stress No priority

Out of aboe mentioned 18 stress categories, only 14 categories were applicable for Mokhada
Taluka. The remaining 4 categories are LLM, HLM, HHM, LHM and MHM.
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4 Prioritization of habitations and villages for intervention

planning

The project aims to increase watea#ability for both drinking and livelihood purposes using
best practices suitable for local conditions and focusing on regional planning. We are planning
to categorize villages in broader stress category and prioritize it for interventions planning. The
first step towards this aim is categorization of parameters such as availability, accessibility and
qguality as explain in section 3. Further categorize habitations based on different stress
categories and categorization of villages into four broad categosiged on stress categories

at habitation level

Habitation level _

categorization . categorization
ization

Figure 8: Steps adapted for identifying village level stress categories

Habitations are prioritized based on stress category. The tools like AHP or fuzzy logic or any
prioritizing tool can be used for planning interventions. At present, preliminary method for
prioritization used would be first priority to stress category then for habitation under same
category, habitations would be prioritized based on the population.

Instead of dipersed habitation from different villages, team TDSC suggests to select a cluster
of villages for planning purpose. Selecting a cluster of villages will simplify the approach while
watershed planning. For intervention planning, villages can be priortiezsetl on parameters
such as stress categories, availability, accessibility, tarfler status, annual action plan
expenditure, cluster proximity of villages, availability of existing water storage structures,
drainage line proximity etc.

4.1 Perioritization o f habitation based on stress categories and population

4.1.1 Stress categories of habitation

Stress category is one of the parameter which can be considered for the drinking water
intervention. But stress category shall not be the only parameter to consigeofibization

of habitations. This may lead to smaller habitation with low population getting benefited prior

to the larger ones. However, the stress category must be considered as primary parameter for
implementation of intervention protocol. Among th&bhations with same stress category,
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there is a need for second parameter to further prioritize the habitation such as population or
similar. Number of habitations affected by different type of stress categories is as shown in
Table10.

Table 10: Number of habitations with each category

Sr. No Categories No. of habitations | Sr. No | Categories | No. of habitations
1 No stress 38+29* 8 HLL 8
2 LML 35 9 LMM 2
3 MLL 35 10 MLM 2
4 MML 39 11 LLM 0
5 LHL 7 12 HHM 1
6 MHL 5 13 MMM 1
7 HML 12 14 HHL 1

Note:- * I Functional PWS

Around 31% of habitations fall under no stress category, but we cannot comment on full
coverage as water liter per capita supply is not considered. Approximately, téditations

have low accessibility stress and around 34% of habitations have moderate stress of availability
and accessibility. High stress of availability, accessibility, quality or combination of these
parameters is 19%. High stress of availability isstdered as a major issue.

4.1.2 Population

Population can be considered as second parameter for prioritizing the habitation for
intervention protocol. Under the same stress category, habitations may have different
population, in such cases the habitations Jaitger population shall be considered first.
Detailed habitation priority list based on stress category and population is attached in annexure
2.

Number of habitations in each village are varying from 1 to 14. Few villages have 1 habitation
whereas villges like Aase and Mokhada have 13 and 14 habitations respectively. As shown in
Figure9 higher is the number of habitations darker is the color.
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4.1.3 Prioritization of villages

Selection of villages for planning intervention is easy as compared to planning at dispersed
habitations of different villages. We calculate stress at village level from habitation level stress
categories andgpulation. Weighted Average Population method is used to calculate stress.
All 14 stress categories were ranked based on different priority, higher the priority higher will
be the rank. Broadly stress categories were divided into four categories, hsgh isineerate
stress, low stress and no stréSgure 10 shows stress categorization at village level and
detailed list is attached in annexure. Number of villages under different categories is as shown
in Tablel11

Table 11: Category wise number of villages

Sr. no Category of stress Number of villages
1 High stress 23

2 Moderate stress 22

3 Low stress 7

4 No stress 5

5 No data collected 2
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4.2 Prioritization of habitations and villages based on stress of availability

The other way of poritizing habitations is based on interventions planning. If someone wants

to work on a single parameter or they are expertise in some particular type of intervention, so
individual parameter based priority list is prepared. Lack of water availabildyghout the

year is a major issue in Mokhada Taluka. Habitations are prioritized based on water availability
stress category and water storage structure available nearby source that requires repairing.
Detailed habitation priority list is attached in annex3. Solution for water availability can be
repairing of existing structure, construction of new structure which helps to improve source
sustainability, construction of new source, etc.

Based on stress of availability at habitation level, stress ofadwigy at village level can be
calculated. Similar methodology is used to calculate availability stress as mention in section
4.1.3 stress of availability at village level is divided into four categoriestrnesss Low stress,
moderate stress and high stress. High stress should be on first piFigring 12 shows stress
categorization at village level.

4.3 Prioritization of habitations and villages based on stress of
acaessibility (no or low stress of availability and/or quality)

From the analysis of data we find that there are few habitations that have availability of water
throughout the year but lacks in accessibility to the source. In such case, providing pumping
setthat pumps water to a particular point in habitation can solve the accessibility issue. Priority
list of habitations based on stress of accessibility is attached in annexure 4

Accessibility of water for irrigation purpose is major issue as compared rtkirdyi water.
Initially, it was determined the stress of accessibility for drinking water and depend on
availability of water we will plan interventions to make water accessible for irrigation purpose.

Villages affected with the stress of only accessip{lito or low stress of availability and /or
guality) were identified. There is not a single village which is completely affected by stress of
accessibility. Stress of accessibility is at village level and is determined based on stress of
accessibility at &bitation level and population of habitation (similar way as mention in section
4.1.3. Village wise stress categories are showhigurel13, villages shown in red aie high

stress category, more than 50% villages in moderate stress of accessibility and many in no
stress of accessibility.
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4.4  Priority of villages based on tankerfed data

List of tankerfed habitations for year 20167 were collected from Rural Water Supply
Department, Mokhada. Based on number of habitations that are-tadkier each village,
tanke-fed percentages for villages were calculated. Percentage of tanker fed villages is divided
into four broad categorieso tankesfed, low tankeifed, partially tankefed and high tanker

fed. Various type of village categories based on taféecritera are as shown iRigure 14

Stress category when compared with stress category based on tanker fed villages, similar high
stress villages are found. There is some contradiction in the interference between &®th stre
categories. Sawarde and Ghosali that are high stress category, they are tanker free villages
according to data. Laxminagar that is in no stress villages according to-tedkaata is
completely tankefed village for 3 months of summer.

Table 12 Villages common in both type of stress categories
Sr. No Village Stress category
1 Brahmagaon

2 Kiniste

3 Swaminagar (N.V.)
4 Udhale

5 Dhamanshet
6

7

8

9

Beriste

Dhamani
Shastrinagar (N.V.)
Dhonrdmaryachimet
10 Dhudgaon (N.V.)
11 Vashind

12 Shirasgaon

13 Dolhare

Tanker Fed + High Stress
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4.5 Priority of villages based on expenditure spent in past years

Expenditure for wagr sector by government under various schemes is calculated. Works that
are completed prior to PRA are considered for analysis so there should be impact of these works
on ground. Fund spend by NRDWP from year 20036 were collected from annual action

plan and fund spend under Jalyukat Shivar Abhiyan (JSA) for -A814s consider for
expenditure analysis. Works carried out under NRDWP are construction of new water supply
scheme and recharge structure. Construction of storage and recharge structurghfmodive
water mainly carried out in JSA program. Few villages have huge amount of investment by
government but still are in high stress category. These villages might have infrastructure that
is nonfunctional or broken and by repairing or with certain rfiodtion these structures can

be made functional. Those villages are marked in red as shdviguire 15.

Table 13 Expenditure under different program

Village NRDWP, 201316 JYS, 201415 Total Expenditure
(In Lakh Rs) (In Lakh Rs) (In Lakh Rs)

Shirson (N.V.) 128 0 128
Khodala 51 0 51
Palsunde 40 0 40
Aase 123 118 241
Bramhangaon 32 27 60
Beriste 184 179 363
Dolhare 121 111 232
Khoch 137 132 269
Poshera 151 146 297
Mokhada 1370 0 1370
Botoshi 7 0 7
Pathardi 22 0 22
Gomghar 8 0 8
Karol 23 0 23
Pachghar 8 0 8
Nashera 8 0 8
Gonde Kh. 22 0 22
Sakhari 23 0 23
Pimpalgaon 15 0 15
Chas 155 0 155
Dhamni 31 0 31
Surymal 3 0 3
Kiniste 62 0 62
Karegaon 0 0 0
Udhale 2 0 2
Jogalvadi 3 0 3
Total 2730 713 3443
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4.6 Priority list of habitations suggested by Aroehan

Aroehan team had priority list ofbitations based on our findings and field based conditions

of each habitation. These inputs were based on the feasibility for water storage structures, and
the number of villages in which the construction/retrofitting of water storing structures will
sene. Thus, developmental gaps were portrayed by the field team. The detailed discussion on
challenges, impact and issues were carried out with Aroehan team. BAIF, an NGO that works

with SIMENS team is working on similar lines in this region. BAIF team shthieedhallenges

that they are facing in the 14 habitations of southern Mokhada Taluka, in which they are
working with watershed development and other related aspects. Some issues in theses
habitations arelimitation of potential area for irrigation andear treatment planning, higher
elevations, land conflicts, disinterest of people, work carried out by some other agencies, etc.

Table 14: Details of villages selected by Aroehan

Gram Village Issues Interventions Impact
Panchayat
Water availability is an
. issue in all habitation, | Repairing and Imp_rov_e_r
Botoshk , L o availability of
: Pathardi Few habitations have | desilting of bund, )
Pathardi . water, rabbi
potential area for area treatment work
M crops
irrigation
On hlgler elevation, PWS, Area treatmen Improvg N
Surymal potential area for work accessibility,
irrigation crop yield
Suryamal Availability and Improves
Suryamal quality issues, existing Well repair and Lalit an{i’
Kevanale broken structures, desilting, repairing of gccesysibilit
lifting of water for structues -
livelinood Increase in crop
yield
A_cceSS|b|I|ty issue, Repairing and
silted and damages ! Improve
construction of S
Gomghar well and bandhara, . drinking water
) - ' | infrastructure,
many villagers live in - status,
provision of RVS,
urban area
Gomahaf Repairing of well Imorove
g . Water availability till | and construction of prove
vashind Vashind availability of
march water recharge
water
structure near well
Provision of PWS Improves
Dudhaaon Water accessibility, | from potential well, | availability,
9 water for farming repairing of increase in crop
percolation tank yield
Water accessibility Provision of PWS in Imorove
and availability, water | few habitations, driIrC:kin water
: Dhamanshet | lifting, broken repairng of Ing
Koshimshet : and livelihood
Dhamanshet potential storage structure, area water status
structure treatment work
Broken bandharas, . improve
. , Repairing and L
Koshimshet | potential area for ! livelihood water
. construction of bund
farming status
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Aase

Aase

Higher elevation,
dispersed hatation,
low potential for
watershed planning

Construction of
rainwater harvesting
structure, provision
of PWS

Improver
drinking water
status

4.7 Habitations to be opted out from priority list

Various schemes in water sector are functional in Mokhada Tdtkayorks were carried

out by different agencies. To avoid interest of conflict we will opt out these habitations from
piloting habitation list. Under NRWDP, few schemes get sanction in Mokhada block, annual
action plan (201-48) collected from Palghar R®Voffice consist of 20 habitations. These
habitations are in priority list but opted out from piloting habitation list. If a village for piloting

is selected that has habitation with drinking water scheme in process, then in this habitation we
will only plan for livelihood related watef.able15 shows list of habitations that are included

in annual action plan and are not opted for this study.

Table 15: List of habitations included in annual action plan

Sr. No. | Village Habitation Sr. No. Village Habitation
1 Aase 11 Dolhara Dolhara

2 Aase Biwalpada 12 Mohpada

3 Dapati 13 Sakhrewadi
4 Dhamani Dhamani 14 Dudhgaon Dudhgaon
5 Swaminagar | Swaminagar 15 Gomghar Gomghar

6 Chas Thakurpada 16 Washind Washind

7 Dhamanshet | Dhamanshet 17 Kiniste Kiniste

8 Palsunda Palsunda 18 Sakhari Charanwadi
9 Saturli Saturli 19 Poshera Poshera

10 Vikaswadi 20 Palaspada

BAIF team is working in the 14 habitations of southern Mokhada detailed &stshown in

Table16 .For pilot study these habitations are not considered.

Table 16: List of habitations covered by BAIF

Sr.no. Village Name Habitation Name
1 Udhale

2 Udhale Poryachapda
3 Hattipada

4 Wakadpada

5 Wakadpada Pimpal\rl)vadi

6 Kamadwadi

7 Kinishte

8 Kinishte Gavalharipada
9 Thakurpada
10 Kashti Kashti

11 Sawarde Sawarde

12 Karegaon Karegaon

13 Kochale Kochale

14 Kaduchiwad Kaduchiwad
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5 Methodology adopted fa intervention planning of Mokhada
taluka

As discussed in previous chapter, a set of villages were suggested for pilot study based on
various criteria.This chapter const of the standard method to follow while analyzing a

structure and further planningitable interventions.

5.1 Villages selected for Pilot study

The final list of villages for conducting pilot study is provided by Aroehan/ Siemens
considering the stress categories gmalindwork List of villages and habitations selected for

conducting pilostudy are mentioned ihablel17.

Table 17: List of selected villages and its habitations for conducting pilot study

Sr. No | Gram Panchayat \Nllllage Habitation Name Population Stress
ame Category

1 Botoshi Pathardi | Pathardi Dongar wadi 475

2 Botoshi Pathardi | Pathardi Pathardi 1 320

3 Botoshi Pathardi | Pathardi Pathardi 2 278 High stress

4 Botoshi Pathardi | Pathardi Pathardi Patilpada 320

5 Botoshi Pathardi | Pathardi Dhindewadi 126

6 Suryamal Kevnale Bhavaniwadi 324 Low stress

7 Suryamal Kevnale Kevnale 503

8 Suryamal Suryamal Suryamal 860 High stress

9 Aase Aase Aase 718

10 Aase Aase Bhoirpada 95

11 Aase Aase Bival pada 197

12 Aase Aase Dapati 1 430

13 Aase Aase Dapati 2 275

14 Aase Aase Dhamodi 203

15 Aase Aase Ikharicha pada 256 High stress

16 Aase Aase Karoli 397

17 Aase Aase Kolhedev 337

18 Aase Aase Kudava 370

19 Aase Aase Kunbhipada 405

20 Aase Aase Rautpada 262

21 Aase Aase Warghpada/Bhoirpadg 33

22 Aase Bramhangaon Bramhangaon 719 High stress

23 Aase Dhamani Dhamani 262 High stress

24 Aase Shastri nagar| Kundyacha pada 694 High stress

25 Aase Swami nagar | Bhowadi 687

26 Aase Swami nagar | Navlyahapada 341 High stress

27 Aase Swami nagar | Swami nagar 737

A total of 27 habitations in 8 villages of Mokhadlalukaare selected for conductirmlot
study. These villages are part of 3 group gram panchahtgillages except Kevnaleare
under high stress. The total population residing in these vilkges0624 people.
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5.2

Steps for detailed planning

The generic steps for detailed planning are as follow:

1.
2.

Validation and primary assessment of stress in the selected villages.

Status assessment and baseline data collection of key water assets irages waitid
surrounding areas. Establish the feasibility and sustainability of possible watershed
interventions.

Establishing water resource and energy demands based on type of requirements and
spatial location of assets and demand locations

Collection of dat and observations on topography, land use and hydrogeological
properties of planned intervention sites.

Finalizing of intervention types, identifying locations and developed design technical
designs of the same.

Providing data collection templates antiedule for comparison with baseline data and
impact study.

5.2.1 Steps for reduction of drinking water stresses

Is there any historical well?
Historical well exist

Y

Primary well selected for intervention

/Select one among them/L.

l

Possibility of achieving no stress

A

YES NO

b

Design intervention Is intervention possible on other well

¥ YES

NO

Y

Design new assets

—>»{ END )=

Figure 16: Steps for reduction of drinking water stresses
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1. Verify stress category on primary well selected for intervenfianning, if stress
category identified is not appropriate then change it to appropriate category.

2. ldentify historically good well that may be destroyed due to some reason such as floods,
the identified well may provide zero stress

3. Choose asset for integntions between historical good well and primary well, villagers
suggestion should also be taken into consideration

4. Prior to implementation of intervention, assess that is there any possibility of achieving
no stress with planned intervention. If podgipiof no stress can be achieved, then
implement the design intervention on selected well. In case of no possibility, find other
source from habitation on which intervention can be planned and state of no stress can
be achieved. If such source is not éalale in habitation then only design new assets

5.3 Intervention planning for Mokhada taluka

Mokhadaconsists of hilly terrain and basaltic rocks that has low infiltration leading to poor
groundwater holding capacityhis leads to very low well recharge whiare major source of
drinking water in this region and they also go dry in few months post monsoon.

Mokhada taluka is geographically spread in an area 226.87ha. Out of the total49.15%
area is cultivable area and only 2.5% of cultivated aredagsted indicating lack of water for
irrigation as well(Census, 2011)

Mokhada taluka receives an aahwainfall of 20063000mm. Year wise rainfall is shown in

Figurel?: Yearwise (1998 to 2018) Rainfall (in mm) of Mokhada Taluka
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Considering ground water recharge, command area is only 242 ha, while non command area is
17385 h& The average fluctuation seen in command area is 4.97m, while inonemand

area is 38m. Area available/considersditable for ground water recharge 1785.32 ham, out

of that, provision for natural discharge is 92.63 ham. Tgtadsground watedraft for all uses

is 106.7 ham. Considering the above mentioned conditions, stage of ground water development
is 6.3%. This indicatesafe situation in Mokhada taluka, whereag, $ituation is worst on
ground.

5.4 Outline for intervention planning protocol

Designprotocol consists of steps to be considered while intervention planning for a specific
location. The general guideline for protocol is discussed below.

5.4.1 Statusassessmendf existing assetand its demarcation

This step verifies the data collected duringA’and the stress categories summarized using
PRA and secondary data. Alghjs step demarcates all existing assets available in the
habitation and its peripheral areas and analysis it's status.

a. Verification of PRAdata and stress categories
I. Baseline dta collection

3 http://maharain.gov.in/

4 Report on the Dynamic Ground Water Resources of Maharashtra-2202)by Groundwater Surveys and
Development Agety, Pune Water Supply and Sanitation Department, Government of Maharashtra & Central
Ground Water Board, Central Region, Nagpur Ministry of Water Resources, Government of India (February
2014)
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Dimensions

Physical condition

Usability ( drinking/domestic/irrigation)

Availability of water in term of months and distance of source from
habitation or potential area

b. Demarcation/identification of existing built assets (well/CNB)

c. Demaration of available perennial source (stream/river)

= =4 4 A

5.4.2 Quantification of needs for planning

This steps identifies the current issues that the habitation is facing, in terms of drinking
water, domestic water and water for irrigation/ livelihood. Also, idexstithe needs and
requirements of the inhabitants. Further, it identifies the gap between the current status and
aspiration/ coverage of basic needs. The gaps in terms of availability, accessibility,
intermediate solution (availability of water but lackmfmping, leakage etc. preliminary
requirements).

a. Current Requirement
i. Drinking wateri Adequate quantity (40 lpcd) of water with acceptable
quality is available within habitation.
ii. Livelihood wateri Adequate quantity of water (depend on crop, livestock)
Is available
b. Gap Analysis
I.  Drinking wateri
1 Availability - Water is not available for few months from any existing
source
1 Issue of accessibilitywater is available but people have to fetch longer
distance
1 Issue of quality Visually found not fit for drinking
ii. Livelihood water
1 Availability - Water is not available for second crop or livestock
1 Accessibility- Water is available but difficulty in accessibility
c. ldentification of possible interventions for sustainable approach
i.  Suitable area treatment and drgiedreatment measures

5.4.3 lIdentification of existing assets for interventions

This step demarcates all existing assets available in the habitation and its peripheral areas
and analysis it's status. Based on that it prioritize the assets for interventioveie gji
possible solution of improvise or upgrade the condition of the asset. The method of
prioritization will cover location, ground strata, issues, possible causes of the issues etc.

a. In case reviving existing asset
i.  Verification of existing asset w.rpossible repair/ desilting/ nonstructural
interventions to repair/ revive source structure or recharge structure (assets
with Min stress)
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ii.  Availability for 12 months but accessibility/quality issue that is in resolvable
condition (Accessibility can be rdsed by water pumping/ other measures
and Quality that can be resolvadbidity, PH, salinity, biodegradable
matter)

iii.  Availability for less than 12 months but intervention at asset level is
possible by adding a new recharge structure for asset alorsty¢iaen or
adding a harvesting structure for asset away from stream

b. In case of building new asset

i.  Construction of new well
1 Suitable location criteria

ii.  Construction of new CNB
1 Suitable location criteria

5.4.4 Intervention to reduce stress

This step identifies thepossible interventions considering the stress categories
(Availability, Accessibility and Quality)
a. Drinking and domestic water
I.  Availability -
1 Support structure (for making water available for longer duration and
for ground water recharge)
0 Repairing of exsting bund if there are some minor leakages or
some broken part
o Construction of subsurface bund
o Construction of new bund
o Construction of water harvesting structures
1 Repair and revival of existing structure
o0 Repairing/ Renovation of existing well
o Deepenig of well
o Desilting
ii.  Accessibility
1 Construction of pathways
1 Pumping of water from source to habitation
iii.  Improvising water quality
1 Providing a protection net to avoid falling of leaves/ bird droppings in
well
1 In case hyacinth growth, identifying the cause @asblving the issue at
source
1 In case turbidity, improving quality by providing water filter, etc.
b. Livelihood water
i.  Repairing of existing bund
ii.  Construction of new bund
iii.  Desilting of existing bund
iv.  Provision of community farm ponds
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For drinking water, domestwater and water for irrigation and other livelihood purposes,
the measures required for area and drainage treatment are:

a. Drainage Treatment
i.  Providing gabion
ii. Loose Boulder structure
b. Area Treatment
i.  Contour Trench
ii.  Contour Bund
iii.  Farm bund

5.4.5 Standard designand its location

This step shall provide with standard design document that can be filled with location based
data to verify that the location/ intervention is suitable or not in the specific location and its
ideal dimensions.

Table 18; Suitable locations for intervention

Sr. No | Intervention Requirement Checklist
1 Subsurface bund | Well should be planned at upstream of sele
location

Stream should have subsurface flow at least
January

The slope of stream should beaFand not very
steep

Impervious strata

Hard embankment

2 CNB Availability of 3 or higher order stream

Slope of stream<3%

Catchment area of stream0-100 Ha

Depth of stream at least 1m

Width of stream base5-50 m

Poential area for agriculture and livesto
potential

3 Desilting People's suggestion

After desilting people will used the source

Well should be located is in vicinity of habitatic

46



Counter trenches | Slope of land 10 to 25%

Hilly region

LBS Order of streari 1572 Order

Catchment area of stream should greater tha
Ha

Catchment area of LBS should greater than 2

Bed slope less than 20%

Gabion Order of stream 2" Order

Catchment area of strearbB Ha

Cathment area of Gabion at least 5 Ha
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6 Case studies

6.1 Interventions planning for improving water availability in habitations
of Kurlod and Botoshi

The KurlodBotoshi watershed project was planned as a joint collaboration between Aroehan,
Siemens CSR, and @lenology and Development Solutions Cell (TDSC) at IIT Bombay.
Kurlod and Botoshi are neighboring tribal villages in Mokhada block, Palghar district that face
severe water scarcity, particularly from February till June. The project was executed in three
phases, whereby, the aim of phase | & Il was to increase water availability in the area for
drinking and livelihood purposes, and phase lll interventions were mainly related to area
treatment.

Kurlod and Botoshi have a combined population of approximate)) @éople split over 13
habitations with individual populations ranging from 15 to 450. Kurlod is approximately 158
km from Mumbai (typically a 5 hour drive), and 55 km from Kasara (typically3ah®ur
drive). Botoshi is closer to Kasara by an hour.
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Figure 18: Map showing geographiclocation of Kurlod village
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Initially, TDSC had planned interventions to reduce the stress in KiirlBdtoshi (KB)
villages. Depending upon parameters such as availability, accessibility and,dGatiod i

Botoshi (KB) habitations were categorized in different stress categories. The categories in
which KB model is not useful, alternate solutions will be identified.

Table 19: Stress categories of Krlod-Botoshi (KB) model

Sr. No Categories Equivalent KB Model

1 No stress Kapshepada/Shedyachepada
1b Historical No stress Raipada

2 LML Bhelpada/Jambhpada (LML)
3 MLL Wadpada(HLL), Kurlod, Pethyapada
4 MML Botoshi (MML)

5 LHL Bhojpada (LHL)

6 MHL Kurlod (MHL)

7 HML Kurlod (HHL)

8 HLL WadpadaAVH

9 LMM Manipada (LMM)

10 MLM Pethyachepada (MMMjolar
11 LLM Kirkirewadi (LLM)

12 HHM

13 MMM

14 HHL
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Table 20: Intervention planning for drinking water in Kurlod Botoshi

Sr.

no KB Module Population | Sources Problem Solution
well 1
Well 2
Well 3 Availability last till Eeb Stream which feed well have subsurface flow till Mz
1 Kurlod 400 (secondary) y ’ so construction of subsurface bund solve the problg
Well 4. bund Construction of RCC wall along upstream side of
o Lasts till Mid may, Broken bund bund, foundation of wall into ground to prevent
(primary)
leakages
well 1 Quality issue Heavy siltation, muddy water | 1. Repairing of well wall, Lining to well wall at
(primary Large hole in well wall Accedsility - difficult | ground level to avoid silt
well) pathway Construction of new pathway
2 Pethechapada | 450
Well 2
Well 3 Availability - last till Dec, Nearby stram flows throughout year so constructior
(secondary) of new bund
3 igdendyachapad 150 Well 1 Quality- Affected by leaves and birds droppil Protected by net cover
Jambhulpada
Well 2
Well 1 (1 o . Plugging minor leakages and construct loose bould
RCC bund) Availability - Minor leakages in bund checks on minor stream to avoid silting in main stre
4 Raipada 80
Well 2 Washed away by force water Reconstruction of broken well with appropriate heig
to protect well from flood
5 Manipada 60 Well 1 Availability - till October
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Well 2 Accessibility- higher elevation, dense Construction of pathway and steps for well, repair ¢
(Primary) vegetation 2. damaged well wall damaged well wall, platform to well
Availability - Till Oct., shallow depth reach
Well 1
upto hard rock
6 Wadpada 100 Well 2
(Primary Availability - Till March, on main stream construction of new bund on downstream of well 2
well)
Well 1
Well 2
7 | Botoshi 400 Well 3
Well 4
Well 5 Availability - till mid ma: As well is at foothill, construction of contour trench
(primary) y Y around well increase recharge
8 | Kirkirewadi | 40 Well 1 Quality - Silt, Submergence of wel Increase wall height, construct platform around wal
Fix lining and desilting
9 Belpada 450 Well 1 No issue
Well 1 Availability - Till Nov., at foothill Construction of contour trench
Incomplete construction , Availability
Well 2 throughout year , near river submerged duril Complete construction afell if there is no conflict
_ monsoon, Conflicts
10 Markatwadi 150 — - - -
Deposition of silt, Submerged during rainy
Well 3
season
Construction of new well, make water accessible
through solar pumping
Well 1
(primary) Accessibility- Inaccessible during rain Construction of small footbridge across stream or d
11 Bhojpada 340 y . 9 y pumping in habitation, Lining to well wall
Well 2 season, Qality - silt : . .
(primary) construction of platform, removing silt
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Well 3

Well 4

Well 5

Table 21. Area treatment and drainage treatmentinterventions in Kurlod Botoshi

Intervention Type

Purpose

Intended impact

Key parameters

Gully plug

1. Reduce Soil erosion
2.Trap silt at regular
intervals

Increase ground water recharge due to low
prolongel flow

At first or second order stream at regular interval

Contour Bund

1. Reduce Soil erosion
2.Trap silt at regular
intervals

Increase ground water recharge due to low
prolonged flow

At first or second order stream at regular interval, aj
baseof hill before beginning of farm land

Plantation/
Afforestation

1. Reduce Soil erosion

Increase forest cover, microclimate stability,
forest services

Plantation to support livelihood at farm land, social
forestry along roads, Reforestation of fordesid

Loose Boulder

1. Trap silt at regular
intervals

life of stream is enhanced

Good embankment on both side, low upstream slof

Structure 2. Enhance ground water low flow in the stream
recharge
1. Trap silt at regular
Gabion Bund intervals life of stream is enhanced Good embankment on both side, low upstream slof

2. Enhance ground water
recharge

low flow in the stream

Concrete Nala Bund

1.Storage

2. Enhance ground water
recharge

3. Enhance stream life

surface water storage for rabbidéor
recharging nearby well

Distance to fields and nearby wells, width of stream
bund location, properties of embankment, catchmer
area of bund, rainfall

Farm drainage
management

1.Soil moisture profile
improvement

Better soil moisture for Rabbikgetables

Farm land at each farm, side channel if farm land is
stream
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6.2 Interventions planning for improving water availability in habitations
of Pathardi

Pathardi is a Village in Mokhada Taluka of Palghar district. Combined population of thigevi
approximately 100peopleresiding in 212 households that are split into 5 habitations with individual
populations ranging from 84 to 340 spread over 791 ha area. Pathardi village is approximately 150 km
from Mumbai and 26 km from Mokhada. The filabitations are Dongarwadi, Bhirobachiwadi,
Ramwadi, Patipada and Pathardi namely.
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Figure 19: Map showing geographical location of Pathardi village

Pathardi village is located along Pinjal River, One nala flows from Gomghrattardi and

meet at Pinjal River near Pathardi. Almost all habitations except Dongarwadi are along this
main nala. The major source of water in this village is groundwiigure 20 indicates the
spatial boundaes of village along with the habitations and waterbodies.
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6.2.1 Details of habitation

Four habitations namely Bhirobachiwadi, Ramwadi, Patipada and Pathardi out of the total five
habitations were visited. The details are as follows.

1. Patilpada

Patilpada is also known as Khalchi Pathardi. This habitation is locatémbsa proximity to
Pinjal River. According to NRDWP, population of habitation is approx.désiple 2527
households. There was only 1 old nonfunctional solar water supply scheme.

This habitation is under the categosjress of accessibility. As wellid a perennial source,
water pumping from this well to habitation is an alternate that can be considered for
planning. Currently water is pumped from this well to a school in the habitation. Water from
Well 1 is used only after MarcBetails of structureshown inTable22

Table 22 Details of Patilpadahabitation

. . Visual .
Dimension ualit Stress Existing WAlong
Assets |Location (Condition |(Dia*Depth) Availability gklNy recharge |stream [Usage
in meter ot fategory structure |ine
ok
N_egr Good,
Pinjal |
river recently Accessibili All
Well 1 renovated Bm*7m 12 months Ok No Yes
away from JSA ty stress people
from rogram
habitationIO 9
. High stress
Budka Near Depleted Till Ok of No No Al
habitation December I people
availability
Near Yes but
. Moderated
Well 2 h"’lbltatlonGood 6.1m*8.5m [Till March Ok stress of away Yes Al
on bank oo o ffrom people
availability
of nala source

Table 23 Pipe water supply schemén Patilpada habitation

Scheme status

Function&

Non - functional

Partially functional

Reason for noiifunctional/
Partially functional scheme

Over ageing of scheme

Type of scheme Solar
Conventional
Condition of assets Good
Depilated
Can scheme make functional YesNo
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Table 24: Recharge and/or storage structure

Purpose Used by
. . I . Potential whole
. . Dimension |Availability ... | Domestic/ : .
Assets |Location | Condition |. A Suitability . agricult village/ no
in meter  |in months Agriculture/
Recharge ure area |of N
beneficiary
2-3 farmers
Domestic and for
Aroehan|Near Good Length-22 Till March and 0.50.6 |domestic
CNB habitation Height 2.5 : Acres purpose
agriculture .
entire
habitation
Gov. Lengthi 30 . .
CNB 1 On nala | Broken Height2.6 0 Agriculture | Yes Not in used
Gov. On nala Lengthi 18| . . 0.20.3
CNB 2 |near river Leaky Height 2.2 Till Jan Agriculture Acres 1-2 farmers

S

'%'I

Well 1. g~

|Q"’ﬁ
d

ith’:ﬂChl Pathardl

- x':_ -
Aroehan ENB "

Figure 22 Location of all existing water structure at Khalchi Pathardi habitation

Aroehan bund that is in habitation has less water due to fgmkper management to close
the gate on time after rainy season. Government CNB 1 that was constructed last year had
huge potential for irrigation, but it was broken down immediately after rainy season. The
end of CNB was not constructed in a proper mamasdt was just laid adjacent to existing

rock, and due to water pressure it got broken. Government CNB 1 had leakages and cause
of that it was difficult to hold water for longer time.
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Figure 23: Existing condition of Well 2 and water level in month of December

Figure 24: Fragmented ondition of Government bund 1
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Figure 25: Water levels and conditionof Aroehan Bund®

1 Need assessment

Drinking water

Patilpada hbitation has perennial sourcef water availablebut it islocatedaround 500

m away from habitatiorAdjacent to source, Well 1 is constructed.

Budkai Source is not perennial and difficult to make it sustainable through interventions

Well 21 Source is not perenal as it is along stream, interventions can be suggest to reduce
stress

Table 25: Quantity of water that should be stored by structure

Approximate .
Assets Dimension length of Quantity to be Remark
stored (cu.m)
backwater
L-22 m, Hi Gatgs were not close
Aroehan CNB 2 4m 100 m 2640 on time so bund was
’ not full
Gov. CNB 1 L-30m, Hi Not known 0 Broken
2.6m
. Due to leakages
Gov. CNB 2 L-17m, Hi 90 m 803 sufficient water not
2.1m .
available

Note: Backwater length was not measurdtiey are estimatedonsidering people
approximation. Lengths will be measured on field, during next field visit. Detailed
livelihood planning is in progress.
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M Possible interventions

For selection of dnking water source for intervention plang, the following step should be
followed:

0 Minor repairing i There is no such structure, where minor repairs of source or
repair structure can increase the sustainability of source.

0 No issue of availabilityi In case of well lwater is available foa duration ofL2
months butit lacks accessibility. This issue is in resolvable condiffmtessibility
can be resolved by water pumping)

o Availability improved by recharge - Availability for less than 12 months ssen
at well 2 but intervention at asset level is possibby adding a new recharge
structureas the well is locatedlong the nala.

1 Intervention planning

Drinking water

Accessibility-

If water from Well 1 is fetched and made accessible at habitation level, itesthadie

the stress of habitatioifhe habitaton is around 500 meter away from Welhatis at

bank of Pinajal River having elevation of 178 m. The location for new shak be
nearexistingold tank,havingelevationof 196 m. The length of pipe to be laid from
well to tank is 510 m. Water willdimadeavailable at a central location (existing tank)
andnot at household level. The detailed design is attached to annexure.
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2. Ramwadi

Ramwadi is also known &¢aviwadi. Populatin of habitation is around 100 people and has
17-18 households. Thereeano agricultural area in close proximity to habitation, all
surrounding areas are covered by forest land. This habitation has noBiesgetails of
this habitation are given ifable26

Table 26; Details of wellsof Ramwadi habitation

Dimension Visual Existing  |Alon
_ _ |(Dia*Dept | Availabilit |quality [Stress g 9
Assets | Location |Condition - recharge |stream [Jsage
h) in y Ok/Not |category :
structure |[line
meter ok
In
Well habitation Good 8.1m*9.3m | 12 months |Ok No stress| No Yes Al
along people
nala
In
Budka habitation Good 2.5*4.8m | Till April  |Ok No stress| No No Al
along people
nala
Table 27: Details of bunds of Ramwadi habitation
Purpose Used by
| Availabilit POSE = Ipotential | whole
Assets Location [Condition _Dlmen5|on yin Dor_nestlc/ agricultu | village/ no
in meter Agriculture
months re area of
/ Recharge .-
beneficiary
Aroehan | Near Length-22 , Whole
CNB habitation Good Height 2.5 12 month | Domestic 0 habitation
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Figure 26: Geogrgphic location of water structure at Ramwadihabitation

Figure 27: Water levels and ondition of Aroehan Bund
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