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1. INTRODUCTION

1.1 Background

It is quite common that people migrate to cities for jobs and other reasons. Naturally, the focus on
the development of infrastructure and industries is more in cities and urban centers. It is commonly
said that'cities are engines of rural growtlsince cities generate more GDP than villages.
However, in India, 2/3rd of the population still lives in villages. Therefsustainable planning

and development of villages to create jobs and decent livirenies are the need of the time.

The recent pandemic breakout in 2020 due to COIA@xNd subsequent lockdowns have resulted

in ‘reverse migratiorfrom urban to rural areas. This adds to the already existiagiployment

issue Moreover, thisreverse ngration situation might have manifold effects on rural areas like
increased rate of unemployed people, spatial pressure on the existing infrastructure of the rural
areas, eventually leading to the unregulated conversion of agricultural lands, unregulated
constructions, and disturbed distribution of supply in the rural areas. The scheme driven
development agenda needs integration and convergence to have a definite outcome. The future of

the village must be constructed with the aspiration and needs artireunity

1.2 Need for the study

With the growing population in cities and economic growth in urban areas in the past few years,
the gap of equitable development in urban and rural areas continue to exist. Despite significant
achievements in many sectothe rural poor continue to struggle with unemployment, poor
infrastructure, illiteracy, inequality, low per capita incqra@d low living standarddmmense
migration from rural to urban areas (78 million in 2011) clearly shpeople's inabilityo get
employed in rural areas and their movements to urban areas in search of johsigraton
situation to urban areas has been regulated through various available planning strategies,
development plans, arulilding codes. However, the pandemic breakow0B0 and followed
lockdowns have resulted ireverse migratidrfrom urban to rural areas. This adds to the already
existing unemployment issue in rural areas. Moreoveryévsrse migratiorsituation might have
manifold effects on rural areas likbe increasedunemployment rate, spatial pressure on the

existing infrastructure of the rural areas, eventually leadintheéainregulated conversion of
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agricultural lands and unregulated constructiand disturbed distribution of supply in the rural

areas.

1.3Aim and Objectives

The study aims to conduct spatial planningiiages' integrated developmeort a pilot basis
based on the villagers' aspiraticargd indicate policy directions.

To address the above mentioned emerging conditions, the Governimladiaohas takerthe
initiative to preparé&patialPlan for rural areasn a pilot basisvith objectives to

a) Manage growth and change;

b) Provide orderly and predictable development;

C) Protect environmental resources;

d) Set priorities for developingd@ maintaining infrastructure and public facilities;

e) Strengthen local identity;

f) Create a framework for future policy decisions;

0) Promote open, democratic planning;

h) Provide guidance to larowners, developers, and Government authorities
1.4 Stakeholders

I. Ministry of Panchayati Raj: The Ministry will provide policy oversight, facilitatmgommon
platform for bringing together different Academic/ Research Institutes and Agencies

[I. National Informatics Centre (NIC)/ National Remote Sensingt@e(NRSC): Technology
partners of the Ministry, with Gram Manchitra & Bhuvan platforms to be leveraged in the
initiative.

lll. State Panchayati Raj Departments: The department will provide the necessary guidance and
oversight, along with necessary admtrative assistance along with local coordination and
logistical supportvis-avis seeking access to documents and dateganizinginterviews with

officials, conducting surveys and studies, etc.
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IV. State Town & Country Planning department: Proditechical advice to the respective State
Government®ntheformulation of policies on preparing Building/&Laws, Zoning Regulations

for GPs.

V. Academic/ Research Institutions& Agencies: Provide Technical assistance to local authorities
for the preparationof spatial plans. Mobilising students and faculty members for undertaking
various activities and/ or providing research inputs viz. ground surveys, designing interventions
formulatepolicies, strategies, norms, standards, laws, regulatmusrules peaining to rural/

regional planning and development matters.

VI. Gram Panchayats: Gram Panchayats are the biggest stakeholder in this exercise as they stand
to benefit the most from this exercide @ncept ofzonind will lead to planned developmemt i

the GP and curthetendency towards haphazard growth.

1.5 Scope and limitations

This study is based on two pHtevel Gram Panchayats in the state of Uttarakhand. Therefore, the
study area's scope limited to the two villages vi& Balada in HaridwamDistrict and Chharba in
Dehradun District of Uttarakhand.

Due to the Covidl9 pandemic breakouhousehold surveys' coveragas limited to 5-10%
householdsand the opinion survey was limited to thikages' elected representads:

Spatial planning reammendations have been made in a broad zoning basis since land records are
not available at this stage and being updated in the whole Uttarakhand state. In the later stage, the
areabased plans need to be formulated.

The projects which require trans andeirvillage, intercity linkage, and coordination are
indicated. However, at the village clustevel planning, such projects can be detailed better
through the RURBAN scheme or integrated planning along with the RURBAN.
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2. APPROACH AND METHODOLOG Y

The basic framework for the pilot planning is given byNheistry. The tight timeline and urgency
make the pilot project depend largely on secondary data. However, selective primargdaliso
used. Extensive consultation with the stakeholders toe¢fie visions and proposaisstaken
up. Figure2 shows the overall methotbgy adopted. The consultatioosnsisedof the following
groups
1 Public representatives and village representatives
1 Concerned state government functioes
1 Experts working in the field of village developments (within and outside the institute).
It is also intended to review contemporary and classical theories of sustainable village planning to

evolve innovative solutions for thaéllages' holistic planmig.

2.1 Criteria for selection of studies

The selection of the pilot villagesasdone based on the criteria prescribed by the Government,
which are

1) Gram Panchayat (GRJith a population size not less than 5000, and preferably within

population sizef 10,000,

2) Located on a National Highway or a prominent State Highway,

3) Have enough area available for future growth, and,

4) Located not very close to a large city, as in that case, the pressure for land will be a

serious constraint for further plaimg.
Along with the abovgrescribed selection criteria norms, criteria specific to Uttarakhand were
also considered whilgelectinghe villages. Uttarakhands a stateconsists of plain lands as well
as hilly areas. fie total geographical area of state (53,483 sq.km) is 1.6 % of the country's total
geographical areaut of which 46,035 sdxm is hilly, which accounts to 86% of the statarea.
However, the major proportion afttarakhand's populatios densely settled in the foothills and
plainareas in the southern part of the state. Therefore, the two villages were selected, one from the
state's denser pa(Belada) and another from the comparatively less dense part of the state
(Chharba)and considering the criteria mentioned abd®elada lis in Haridwar district and has

a population density of 18.18 persons per hectare (PPH), and Chharba lies in Dehradun district has
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a population density of 4.63 PPH. The location of the aboaetioned districts are shown in
Figure 1. The main source of income of Belada is from agriculture. Farmers of Belada and
surrounding areas produce wheat, rice, sugarcane and vegetables, which supply local mills and
markets. Whereas, the majority of the main workers are not into cultivationebcatagorized as

'‘Other workersas per Census including all government servants, municipal employees, teachers,
factory workers, plantation workers, those engaged in trade, commerce, business, transport,

banking, mining, construction, political or soomrk, priests, entertainment artists, etc.

Rudra Brayag

: Tehri Garhwal Chiamgl

Pithoragarh
BELADA VIELA
Bageshwar
Pauri Garhwal

dham Sinah Nagar

Figure 1 Map of Uttarakhand showing location of Dehradun and Haridwar districts
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2.1.1Planning significancefor the villages

With the growing population in cities, and economic groimthrban areas in the past few years,

the gap of equitable development in urban and rural areas continue to exist. Despite significant
achievements in many sectors, the rural poor continue to struggle with unemployment, poor
infrastructure, illiteracy, inguality, low per capita incomend low living standarddmmense
migration from rural to urban areas (78 million in 2011) clearly shtase the inability of people

to get employed in rural areas and hence their movements to urban areas in searcfloijobs.
migration situation to urban areas has been regulated through various available planning strategies,
development plans, arulilding codes. However, the pandemic breakout in 2020, and followed
lockdowns have resulted ireverse migratiorfrom urbanto rural areas. This adds to the already
existing unemployment issue in rural areas. Moreoveryéverse migratiorsituation might have
manifold effects on rural areas like increasegmployment rate, spatial pressure on the existing
infrastructureof the rural areas, eventually leading to unregulated conversion of agricultural lands

and unregulated constructioasd disturbed distribution of supply in the rural areas.

2.2 Guiding principles

The following factors have been considered as guidimgiples for the development tfePlan
of the villages:

1 Enhancement of quality ofé and fulfillment of the villagers' aspiration by using the rural
resources for the benefit of the village only. Preferences and priority set by the villagers
are giverthe highest focus along with the normative requirement of infrastructures.

9 Accessible essential amenities, including health, education, communication, and
convenience shopping, are considered the plan's minimum bencliuatne forecasting
of the PhysichInfrastructure and Social Infrastructure based on population projections

1 Governanceand administrative effectiveness and the possibility of strengthening with a
convergence ofAdministrative setup in Panchayand its correspondingchemes and
Initiatives

1 SocicEconomic and soctoultural characteristicencluding Gaste Literacy, Employment
(agriculture NFRE and other)Land ValuesSpatial spread according to caste and income
(settlement patternpjsset possession

1 Provision of decentousingfor all
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1 Environmentand ecological sustainability in retaining natural resources and allowing
urbanizations only in the less fertile land parcels using the concept of zoning

1 Sustainability of present occupation and enhancement of family earning by retaining
primary economic activity and indicating farmers' micro and mbarel problems are
given the highest priority. The factors like theea under irrigationMandi /Market's

availability, nearness to urban area for the market, trairang,marketing are considered.
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2.3Proposed methodology

Introduction Projection
Preliminary study and selection of pilo ) o
1 Population projection
A Ratio Method
Introduction and Background >
Visioning, preferenceand objective Forecasting and estimation of
setting A Physical Infrastructure
FGD and meetings A Social infrastructure
(Panchayat members, business l
Analysis
Analysis and gap assessment
Existing situation Spatial and non spatial
analysis
o | using
Existing situation study > A Participatory Rural
1 Sociceconomic characteristics of Appraisal/RRA
the population A Spaial and non
1 Physical and social infrastructure spatial plans

1 Local geographical and natural
resourcesising
1 Household and Gram
Panchayat survey
1 Focused Group Discussions
1 Secondary sources Proposal
1 Primary surveys

Proposal of plans

A Economic drivers/plans
A Environment & resource
- - - management plan
Preparation of base map including A Waste management plan
layers: A Investment & zoning
1 Roads (NH, MDR, Village roads)
 Water bodies

Y Settlements

1 Contours

A 4

v Validation
Preparation of Land Use Land Cover Validation and feedback
map including layers: using
f  Vegetation A FGDs
1 Crop land A Meetings

A Publilc involvements

1 Forest area
f Water bodies
1 Flood phin

Submission

Implementation road map and
Final submission

Figure 2 Proposed Methodology
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2.3.1Introduction:

This stagemarks the beginning of the study, wher#ue project inception is done. This stage
includes, firstly the primary study and selection of pilot villages for the project, followed by
background study of the selected pilot villages and finally objectives setting in parallel to the vision
laid by the Ministry of Panchayati Raj. This step includef@w Focussed Groupiscussions
(FGDs)and meetings with members from the Ministry, Planinghorities District Authorities,

Gram Panchayat, and Institute.

2.3.2Existing situation study:

Once the objectives were set, the existing situation studgevaiictedor both \llages Belada
and ChharbaThe situatioranalysisstudyconsists of an initial reconnaissance sunibgstudy

of existing social and physical infrastructugginion survey of the Gram Pradhan members,
household surveysand infrastructure inventory steys. The information about social and
physical infrastructure was collected using secondary sources and validated dUfiFig suevey

team's primary survey

For the opinion survey, a bilingual questionnauas prepared based on their aspiratiomgife

village development and assessment of current condition of facilities in the (ibégreAnnexure

1). The survey was conducted using fgaper mode. The household surveys were conducted using
the GPSDP software applicatideveloped by NRSC und#re agis otheMinistry of Panchayati

Raj, Governement of Indial'he IIT Roorkeeteam also did the infrastructure inventory sutvey
Therefore, with all the three forms of survey, the perceptions of the residents of the villages, the
members of the villageepresentatives and authorities and that of the expesaita were captured

andanalyzed

2.3.3Preparation of maps:
Further, the existing conditions were mappedrialyzethe villages spatially. The following
maps were prepared:

1 Base Map

1 Landuse LandCover Map (Provided by NRSC)

1 Road Network Map

10
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1 Settlements Map

1 Facilities Map

1 Digital Elevation Map (Provided by NRSC)
The Base map for the existing condition was prepared using data sources and tools consisting of
ArcGIS software, Landsat 8 satellite déhacollaboration between NASA and the United States
Geological Survey), Google Earth (a 3D map representation utility by Google), Gram Manchitra
(a geespatial based decision support system for Panchayats by Ministry of Panchayati Raj, Govt.
Of India), Bhwan (a magbased utility by Indian Space Research Organisation) and National
Remote Sensing Centre (a centre of ISRO) and database from National Informatics Centre (NIC,
India). The rest of the majas mentioned aboywere developed from the base mamgarcGIS
software.
Using world imagery in ArcGIS, village boundary, natural features, road netwamkl existing
settlements were digitized using data from Google Earth and@®d@tours were generated using
digital elevation model (DEM) in ArcGIS.Landmes were marked and identified by data from
Gram Manchitra and also data from Gram Manchitra website and NIC was used for references.
The land covers were identified using Bhuvan and Landsat 8 satellite data. Also, data provided by
theNational Remote Seimgy Centre (NRSC) wassed to study theillages' physical setting and

the validation of the prepared maps.

2.3.4Analysis:

From theopinion survey, household survey, and infrastructure inventory survey, descriptive
analysis was done to identify the ardl findings from the data collected from the opinion survey
The descriptive analysis helpedentify the weaker parts that are to be prioritized for future
development and the strengths that are to be enhancedfutube A spatial analysis was also

done on the existing maps to recognize the probable and suitable locations for future developments.

2.3.5Projection:

Further,the population projection for the next 20 years was done for both the villages using three
scenarios:current growth rate, moddeagrowth rateand fast growth rate€onsidering the
projected population's moderate growth rate, social and physical infrastructure estimations were
done accordingo Urban and Regional Development Plans Formulation and Implementation

11
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(URDPF) and Rural Area Development Plan Formulation and ImplementatiBAPFI)

guidelines

2.3.6Proposal:
The proposals and recommendations were developed based on descriptive and spatial analysis of
the collected data and estimations for the projected populdiwproposals were also made in

consideration of the existing and ongoing Government schemes in the villages.

2.3.7Validation:

The proposal was validateahd revised through migegs, discussionsand Focusseroup
Discussions (FGDsjrom different levels b authorities including the advisory team of the
Institute, the Gram Pradhan members, the District and State Government authorities, and the
Ministry of Panchayati Raj. The final report was prepared after incorporating suggestions and
recommendations fromll the meetings heldnd shared before the ministry's final submission for

inviting further revisions and refinement suggestions

2.4 Literature Review

In India, rural development is a crucial factor to develop the counteysiociceconomically
manner Al ndia |ives in its villagesodo Mahat ma Ga
half a century ago. Even today, the statement holds, ffine. majority of the country's population,

still resides in rural areas. Around 65.53% of Indian are livingliages which makes a huge
impactonIndian population share. This large share of the population suffers severe poverty, socio
economic constraintgeind lackof employment and basic infrastructure. So the main direction of
rural development is to brinthange among rurabmmunitiesrom the traditional way of living

to aprogressive way of living. It alsadicatedas the movement of progress.

Rural development implies both the economic betterment of people as well as greater social
transformation. In aler to provide the rural people with better prospects for economic
development, increased participation of people in the rural development programmes,
decentralization of planning, better enforcement of land reforms and greater access to credit are

needed

12
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As per the definition by United Nations, Rural Development is a process of change, by which the
efforts of the people themselves are united, those of government authorities to improve their
economic, social and cultural conditions of communities intdiaef the nation and to enable

them to contribute fully to national programme.

Rural development is a dynamic process, which is mainly concerned with rural areas. These
include agricultural growth, putting up of economic and social infrastructureyéges as also
housing and house sites for the landless, village planning, public health, education and functional
literacy, communication etc. It also define as A Process leading to sustainable improvement in the
quality of life of rural people, especialthe rural poor.

Rural development in India is a national necessity and has significant importance in India because
of the following reasons:

T About 3/ 4th of | ndi ad sthuprorg devetopment is nekeded/te i n
developthenation asawhole.

91 Agriculture is the main occupation in Indand nearly half o f t he
income is derived from Agricultureand around 70% othe Indian population gets
employment through agriculture.

A huge part of raw materials for industries @from agriculture and rural sector.
Increaseinthei ndustri al popul ation can be justifi
and increasing the purchasing power to buy industrial goods.

1 The growingdisparity between the urban elite and the rural paorlead to political and
economic instability.

1 The ruralsector is lagging much behind the overall progress of the economy in India.

The main objective of the rural devefopnt progranms to raise the economic and social level of
the rural people. Someaeacific objectives are:

1 To develophefarm, home, public service and village community.

1 To bring improvement irmprovingproductivity, animals living condition and the wages
of rural people.

To improve health and education condition etc. improvementinglof the rural people.
To improve villagers with their own efforts.
To improve village communication and increase the standard of living of the

underprivileged population

13
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1 To guarantee increased and quick employment possibilities to demolish unemgloymen
and a notable decline in underemployment.

V.K.R.V. Rao (year of publicatondef i nes i ntegrated rur al deve
utilization of the natural and human resources of a given rural area for the enrichment of the quality
of life of the popula i on. 0 Ri ght direction and good pol i
disparities in rural areas. Integrated development can be the main driver to develop the rural area.
As per the Ago Community Development Association (ACDA) agricultural productjuitiral
employment, equitable distribution of income and wealth, public participation, liteaacly
equality in rural areas are the major indicator for rural development. Public participation in
decision making emerge as a key indicator for eliminatiegdistribution of influence and power
in rural area. Rural development is a strategy to enable a specific group of people, poor rural
women and men, to gain for themselves and their children more of what they want and need.
Various theories which dealith the concept of development apply on rural development as it is
the part of the development. Although no universal theory exist for the specific rural development
different theories apply in different context for the rural development. These thebaes
differenthypothese$o develop an area like classical economists which argue with the concept of
circularity and interrelationship between technology, investpagt profit.
Modernization theory which direct planner to transfer of technologiesetouttal area which
eliminates social and ideological barriers which obstruct the way of development. Importance of
use of modem technology for increasing the productivity in agriculture and Institutional change
i.e. replacement of traditional obsolete itgion by the new democratic bodgre Some major
insight of this theory in the context of rural developmeéfdwever, this theory failed to predict
the adverse impact of capitalist market on the environment thus making it unsustainable.
Where the Gandhn model for rural development is based on village swaraj and swadeshi moment
and shows us the holistic and peepémtric approach to develop rural areas. Gandhi Ji was against
the exploitation of rural areal eygcéebe uGadadhd\
that Human resource is inexhaustible and thus it is the only resource which can lead us to
sustainable development.
Rurban model is the new model which create possibilities to develop the rural areas in the cluster.
The networked mdel of rural development emphasis to make small clusters of settlement instead

of making a large city.

14



Spatial Planning for Rural Area: Pilot study Witarakhand India

Indian government continuousiyaking efforts to develop rural areas. After setting up the
planning commission in 1950 government works continuoustyé rural sector from the first
five-year plan to 12thi#e Years Plan (¥P). Rural development covered a long journey from
least developed sector to the integrated developed sector throughout thgsaifipkans.
Five-year plans bring various approashand programmes for the rural development i.e.
1 The multipurpose approach emphasizes theoalhd development of rural areas.
1 The sectoral approach focuses on the intensive development of the selected sectors.
i Target approach focuses on the targeted latipu or the sector like promotion of
weaker section of society and deprived community.
1 Area development approach enhances spatial planning and eliminating the regional
imbalance
Basic need approach leads to the equalization of the social consumption
Employment oriented approach helps to reduce unemployment, poverty through area
integration
Many welfare programmes and development schemes for poor like MGNREGA, NRLM, NRHM
and PMAY etc. are currently running to develop the rural areas for reducing pgurextging
the basic amenities and to fill the widening gap between rich and poor. But lack of literacy,
awareness and social inequalities are some major issues which barricading the way of these efforts.

2.5Timeline

The following Fgure 3 showsa summay of the timeline for this study.

Stage July August | September | October | November| December

Introduction

Existing situation
Assessment

Analysis

Projection and estimation

Proposal

Validation

Final Submission
Figure 3 Project timeline
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Spatial Planning for Rural Areas
A pilot study of Uttarakhand villages Beladaand Chharbg

SectionB':
Spatial Planning for Belada

Contents
1 Study Area Profile
1.1 Location and setting
1.2 Sodoeconomic characteristics

1.3 Physical setting

2 Situation analysis Belada
2.1 Existing Physical and Social infrastructure
2.2 Mapping Existing Condition
2.3 Opinion survey to Gram Pradhans
2.4 Household Surveys

2.5 Infrastructure Inventory survey

3 Projection, estimation and recommendations Belada
3.1 Population Projections
3.2 Infrastructure estimations

3.3 Recommendations
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SPATIAL PLANNING FOR BELADA SUMMARY

Belada is a village in the district Haridwar of Uttarakhand state of Ildsaprimarily in the plain

region of the state and is spread over an area of 395.1 Ha. The total population of the village as
per 2011 Census is 7185 with 1187 households. The major access road of this village is NH 334
and the nearest major towns areoR@e and Haridwain the existing condition, the village is

well connected to other towns and has good sanitation and telecommunication services. However,
healthcare, educational and training and employment generating industries are prioritized for
future development. With a projected population of about 52,000 in 2041, almost six times of
existing built up area requirement is estimated by 2041. With multiple meetings and discussions
with the village representatives, household surveys and questionmaieyss their aspirations

and vision were identified. In accordance with their aspirations and in compliance to the objectives
led by the Ministry of Panchayati Raj, five broad zones are proposed viz., U1, U2, Al, A2 and A3.
Where U1 and U2 are the Urbaati®n priority zones for 2031 and 2041 respectively, and A1 and

A2 are agricultural priority zones followed by A3 which is Agricultural promotion Zdfidening

of the major intersecting roads in the village are proposed and the urbanization prioritgreones

proposed along the major connecting roads.
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1. STUDY AREA PROFILE

1.1 Location and setting

Uttarakhand is a newly formed state in Northern India (shov#ngire4), which was earlier part

of the state of UttalPradesh until 2000. The state covers an area of 53,483 sq km (about 1.6% of
|l ndi ads area), and has the20flocenaus.dis maony adifly stht® , 0 8 6
with 86% of mountainous region on its northern part, which is a part of igigynHimalayan

range. Uttarakhand is a popular destingtespecially for the Hindus, because of the numerous
temples and pilgrimage centres. The state has 13 districts, grouped into two divisions called
Kumaon and Garhwal. The districts are furtherdid into sub districts or Tehsils and Community
Development (CD) Blocks. The urban areas are categorized on the basis of population into
Municipal Corporations, Municipal Councils and Municipalities. The winter capital of
Uttarakhand is Dehradun, the lasgeity of the state, and the summer capital is Gairsain, a town

in Chamoli district. According to the 2011 census, Haridwar, Dehradun, and Udham Singh Nagar

are the most populous districts of Uttarakhand.

"
g ’ 0 250 500 750 1000 1250km

Figure 4Map of India slbbowing Uttarakhand
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Belada
Belada is a village with village code 056427 in Roorkee Community Development

(C.D.) Block in Roorkee Tehsil of Haridwar District in Uttarakhand state of India. This is located
at a distance of 10 km from the Tehsil headquart®oatrkee and about 25 km from the district
headquarter at Haridwar, which is also the nearest major city to this village. The location of Belada

village in Haridwar district is shown iRigure5.
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Figure 5 Map showing location of Belada in Roorkee Tehsil in Haridwar district

The villagespeads ovean area of 395.1 Hectares with a population of 7185, has 1187
households (as per 2011 Census). The village is mainly connected and accessédnay Na
Highway (NH) 334 locally, the stretch is called Roorkeddaridwar road and a Major District
Road (MDR) named Rahnpatr road or Piran Kaliyar Marg. The village is just 2.5 km away from
the famous Dargah of Piran Kaliyar. The nearest railway staditms village is Roorkee railway
station around 12 km away from Belada village Hrehearest Airport being Jolly Grant Airport

70 km away.
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Also, it has a history owing to the glorious pastted Haridwar district. Haridwar is
traced to be existing ste 2000 BC with its mention in Meghdootam by Kalidas, also by Chinese
traveler Huen Tsang. It was also a part of the mighty empir¢isedflagadh dynasty, Gupta
dynasty and Chauhan dynasty. There had also been copper coin mints during the reign of Emperor
Akbar in Haridwar. This region has also seen battles with British and freedom fighters until 1857
AD. Since then, there have been a series of administrative reforms, revenue settlements, and
improvemens in educational and medical facilities, local sgtivernment aspects. The place also
saw many engineering marvels and also the birth of the first engineering institute (present day
Indian Institute of Technology, Roorkee). At present, Haridwar is one of the most sacred places

for Hindus where lakhs of pilgms visit every year.

1.2 Socioeconomic demographics

Tablel below shovg the socioeconomic demographic profile of the villages.

Tablel Population and age group distribution of Belada

Number of | Total Population Including Population in age group 06
Household  Institutional and Houseless
Population
Person  Male Female Person Male Female
2001 895 5536 2904 2632 1152 607 545
2011 1187 7185 3778 3407 1195 647 548

In the case of Belada, the sex ratio (falen to male ratio) is 0,9vhich is in accordance to the

national sex ratio.

Table2 SC/ST and Literacy population distribution of Belada

SC/ST Population

: Literacy
Scheduled caste Populatic Scheduleq Tribe
Population
Person Male Female Person Male Female person Male Female
2001 1768 925 843 17 10 7 2594 1606 988
2011 2508 1337 1171 4 2 2 4,247 2,498 1,749
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In Belada, the total share of SC and ST population is almost 34% of the total population. The
female literacy rate in@L1 is 51% has increased by almost 14% from 2001 to 2011, whereas, the
male literacy rate in 2011 is 66% and has increased 10% from 2001 to 2011.

Table3 Working Population distribution of Belada

Working Population

2001 2011

Pason Male Female Person Male Female
Total Workers 1472 1319 153 1884 1751 133
Main Workers
Main Workers 1108 1039 69 1765 1643 122
Cultivators 280 276 04 296 288 8
Agriculture 142 135 07 216 203 13
Workers
Household industry 94 63 31 a8 77 11
Workers
Other Workers 592 565 27 1165 1075 90
Marginal Workers
Marginal Workers 364 280 84 119 108 11
Cultivators 02 01 01 - - -
Agriculture 184 151 33 11 09 02
Labourers
Household industry 44 17 57 4 4 ]
Workers
Other Workers 134 11 23 104 95 09
Non Wokers 4064 1585 2479 5301 2027 3274

Among the total main workers in Belada, only 7% of them are females, and share of females among
marginal workers is 9%. This shows the very low labour force participation rate of females in the

village.
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1.3 Physical stting

Due to its location away from any major body and its proximity to the Himalayas, Belada has an
extreme continental climate.

Summers starts in late March and go on until early July, with average temperature around 28 °C.
The monsoon season starisluly and goes on until October, with torrential rainfall, due to the
blocking of the monsoon clouds by the Himalayssnual rainfall varied between 770 mm

2021 mm during the period 192803 indi@ting high temporal variabilitycurther, number of

rainy days along with statistics in the GP was computed for different years indiwatindry

and normal conditions.

Rainfall analysis for Dry, Wet and Normal Conditions (1-20®3)

Meteorological Condition

Statistics Dry Conditions Wet Conditions Normal Conditions
Rainfall Runoff " Rainfall Runoff 2" Rainfall Runoff 2"
days days days

Mean 864 26 63 1848 328 81 1063 126 69
StdDev. 99 27 1.3 97 131 8 619 100 35

The post monsoon season starts in October and goes on until late Novemleareraitje

temperature sliding from12°C (70 °F) to 15 °C (59 °FWinters start in December, with lows

close to freezing and frequent cold waves due to the cold Katabatic winds blowing from the
Himalayas. The total annual rainfall is about 2600 mm (1Q2 in)

Groundwater potential map was categorized according to its recharge characteristics as either (i)
Goodi Very Good, (i) Moderate Good, (iii) Moderate (iv) Poor Moderate (v) Poor. The
lineaments are the surface manifestation of linear featurgsilite and fractures. They have been
demarcated from the imagery as linear features and are ascertained after field traversing.
Groundwater potentiality of a higher order is indicated where lineaments run along and across the
alluvial zone(Source NRSC)
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N

A

Ground Water Prospects

Depth Range
of Well

V77, >800LPM 30-80 M
7] 200-400LPM 30-80M

Yeild Range

Ground water prospects of Belada (source NRSC)

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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2. SITUATION ANALYSIS BELADA

2.1 Existing Physical and social infrastructure

The summary of existing physical and social infrastructure as per data from Census 2011 is shown

in table below. The colowodes used in the taaare as follows

Table4 Colour code for status of availability of physical and social Infrastructure

Colour Interpretation

There ard2 numbers of a facility present in the village

1 No.s There isonly 1 number of facility present in the village

The facility is not present in the village but is within a range of les
than 5Kms from the village

The facility is not present in the village but is within a range of 5
10Kms from the vilhge

The facility is not present in the village but is within a range of mi
than10Kms from the village

Available/Yes The facility is present in the village

<5 Km

The facility not present in the village

Table5 Status of gailability of physical and social infrastructure in Belada

Educational PrePrimary school (PP) 1 No.s

facilities Primary school (P) -
Middle school (M) <5 Km
Secondary School (S) -
Senior Secondary school (SS) <5 Km
Degreecollege of arts science & <5 Km

commerce (ASC)
Engineering college(EC) <5 Km
Medical college (MC)

Management Institute
Polytechnic (Pt) <5 Km

Vocational training school /ITI <5 Km

Non-formal training centre (NFTC)
Speial school for disabled (SSD)
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Amenities

Avalilability of
drinking water
T YesNo

Availability of
toilet & others
Yes / No
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Community health centre (CHC) -

Primary health centre <5 Km
Primary health sub centre (PHS) 1 No.s
Maternity and child welfare centre 1 No.s
(MCW)

T.B. clinic (TBC)
Hospitatallopathic (HA)

Hospitatalternative medicine (HO)

Dispensary (D)

Veterinary hospital (VH) 1 No.s
Mobile health clinic (MHC) 510Km
Family welfare centre (FWC) 1 No.s

Tap water (Treated/Untreated)

Well water (Covered / Uncovered
well)

Hand Pump
Tube wells / Bore well

Spring

River / Canal

Tank / Pond / Lake
Others

Community toilé including bath

Community toilet excluding bath.

Rural sanitary mart or sanitary hardwa
outlet available near the village.

Community bie gas or recycle of waste
for productive use.

Post officéPO)
Sub post office (SPO) Available

(9] D
(7] (7]
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Communication = Post & Telegraph office (P&TO) -
and transport

- Telephones (Land lines) Available
facilities ) . .
Public call office (PCO) Available
Mobile phone coverage
Internet cafes/ Common service centre
(CSC)
Privae courier facility Available
Bus service (Public & Private) Available
Railway stations
Auto/Modified Autos
Taxis and Vans
Tractors Available
Cycle-pulled rickshaws(Manual & Available
Machine driven)
Carts driven byanimals <5 Km
Sea /River ferry service -
Highways, Connected to national highway(NH) = Available
village roads, : :
banks & credit Connected to staFe hlg.]hvyay(SH) Ava!IabIe
societies Connected to major district road (MDR' Available
Connected tothers district road Available
Pucca roads Available
Kutchcha roads Available
Water bounded macadam(WBM) road: Available
Navigable waterway (river/canal)(NW) -
Footpaths (FP) Available
Banks Commercial & Goperative Available
ATM Available
Agricultural Credit Societies Available
Socio cultural Self Help Group (SHG) Available
and

Public distribution system (PDS) shop | Available

Mandis / Regular market -
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Miscellaneous | Weekly Haat
facilities Agricultural marketig society

Scheme (Nutritional Centres) Integrate Available
Child Development

Anganwadi Centre (Nutritional Centres Available

Others (Nutritional Centres) <5 km
ASHA (Accredited Social Health Available
Activist)

Community centre with/wihout TV
Sports Field,

Sports Club / Recreation Centre
Cinema / Video Hall

Public Library

Public Reading Room

Newspaper Supply Available
Assembly Polling station Available
Birth & Death Registratio®ffice Available

Availability of Power Supply for Domestic Use (ED) Yes

electricity Power Supply for Agricultural Use
(Yes/No) PR )
(EAG)

Power Supply for Commercial Use (EC  Yes
Power Supply for All Uses (EA) Yes

2.2 Mapping existing condition

The following maps were developed/usedtf@study of the existing condition of Belada

village:

l

T
)l
)l
)l
il

Base Map

Land Use Land Cover Map (Provided by NRSC)
Road Network Map

Settlements Map

Facilities Map

Digital Elevation Map (Provided by NRSC)
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2.2.1 Base Map
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Figure 6 Base Map of Belada

2.2.2 Land Use/Land Cover distribution Map
According to the census 2011 data, the total area of Belada is 395.1 Ha. As per data from NRSC,

the land use land cover distribution of the village is showirainie6 below.

Table6 Land Use Land Cover distribution of Belada

Land use / Land cover Class Area (ha)
Mixed Village Settlement 35.09
Hamlet & Dispersed Household @ 1.63
Other Rural Buitup Areas 3.57
PeritUrban 3.98
TransportNetwork 3.45
Crop Land 371.75
Agriculture Plantation 43.14
Sparse Scrubland 42.51
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Dense Scrubland 13.36
Fallow Land 14.58
Forest Plantation 5.26
Lake / Pond 1.19

The distribution of th@bovementioned land covers is shownRigure 7.

® Mixed Village Settlement 6.5%)
@ Hamlet & Dispersed Household (0.3%)
@ Other Rural Built-up Areas (0.6%)
@ Peri-Urban (0.7%)
@ Transport Network (0.6%)
@ Crop Land (67%)
@ Agriculture Plantation (8%)
@ Sparse Scrubland (7.8%)
Dense Scrubland (2.4%)
@ Fallow Land (2.7%)
@ Forest Plantation (0.9%)
@ Lake / Pond (0.2%)

Figure 7 Land Use Land Cover distribution of Belad@RSC data)

N
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[ Transport Network
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[ ] Agriculture plantation
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Figure 8 Land Use/Land Cover map of Belada (Source: NRSC)

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
29



2.2.3Road Network Map
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Figure 9 Road Network Map of Belad
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Figure 10 Settlements Map of Belada
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2.2.5 Facilities Map
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Figure 11 Facilities map of Belada

2.3 Opinion Survey to the Gram Pradhansand Gram Sabha Members

A discussion with the village representative and concernedmmeat officials took place on £0
July 2020through online mode. A bilingual questionnaire (Annexure 1) was prepared based on
different types of infrastructure and facilities targeting the Gram Pradhan and other authoritarians.

In total, 14 Gram Panchays committee members were surveyed using pen paper mode.

2020/10/1 10:23 .2020l1011 11:42

Figure 12 lITR Team surveying the Gram Pradhans
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2.3.1 Insights for Job generation and growth
The following question was asked in regard to their insights for job gesresand growth in the
village by 2040:

By 2040, I wish to have the following in my village for job generation and growth (Please put 1,2, 3
only boxes that you wish.
(2040 deb, 3 =g § 6 AR it o N d) ot 3k Raera & g g 1, 2, 3 aa adl W& 9@ 2 ared )

i Large industry (431 32]17)

i, Towism-based industry (qde=1 afrenf¥a 3
iii. A lage health facility (U &3] 3drea glasm
iv.  University (RAsyfaeem)

v.  Government offices (YR®RI amﬁaln
vi.  Micro and small industry (Y& 3R @¥ 321

vii. Construction industry (ﬁﬂf“l m
vii.  Better Agriculture (Sg<iR ?ﬁ)

ix.  Any other (pl write) (@13 31 (FUal ferd))

ENRNNEEE

14
12
10
8
6
4
0
& o
6"%& \;—‘}d 0\\6 < S& d 3 %@ S G}d o\@}
> & K 0&\\ N & > g
&Qg) Q ‘1>\::'Q 3 ‘DS\ 'xQQ Y'%
S ¢ &S & &
& & S & S of
&\% Y"\é o &Q‘b&\ QOQ
&O @Q

Figure 13 Frequency distribution for priority of having facilities for job generation and growth in the village by 2041
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Table7 Priority scores for employmegeneration in Belada

Average score

Facility (out of 3) Total score

Large industry 0.00 0
Tourismbased industry 2.33

A large health facility 2.10 21
University 0.00
Government offices 0.00

Micro and small industry 2.23 29

Construction industry 1.71 12

Better Agriculture 1.67 5

According to the responséBigure 13 and Table /)he majority of the respondents opted for
having a large health facility, micro and small indusrnyd construction industry (as per their total

scores) for employnm generation and growth in the village.

2.3.2 Insights for willingness to share land and compensation
The following question was asked to the respondents to get insight on the willingness to share

land in lieu of the following compensation.

For future employment generation and good services, if laml is required, we are willing to share parnt of
our land with the exchange of (pl tck)

(e ot TR A SR el Al & T, ule yfin ) e A e (g et & i o) &
SE-UEF o 1T A s o s aEysng e ugE S e dur g

1. Financial compensation {ﬂﬂfmi W)
i, Job (AR
iii. Both job and meney (154 3R U )
iv. Parmership with the developer (SEE o Ty Hl%’ﬁ"lﬁ]

LI

v. Any other (pl write) (@15 3 @1 fer)
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®m Financial compensation  (8%)

=Job  (62%)

= Both job and money (179

« Partership with the developer (130

= Any other

Figure 14 Distribution of Compensation for willingness for land sharing

From Figure 14, it is seen thatjuority of the respondents willing to share land for infrastructure
development of the village want a job in compensatiotefaal sharing.

2.3.3 Insights on Willingness to change occupation

® Yes (88.9%)
® No (11.1%)

Figure 15 Distribution of respondents willing to change occupation
From Figure 15, it is seen thatspondents were asked if they were willing to change their
occupation if they are provided jobs in and around the village. 88.9% of the respondents are

willing to change their occupation to be in and around the village.

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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2.3.4 Assessment fathe condition of existing facilities

The respondents were asked to ratecth@lition of a list of facilities in the village on a scale of

1to 5, where,

1: Absent

2: Poor condition
3: Fair condition
4: Good condition

5: Very good condition

The total scores and geometric mean for each of the facilities were calculated to find the

facility(s) with best condition on the basis of the responses.

ﬂt@““ﬁ& gav‘f” aa‘*"f,c“"‘.,a@"“ e e d‘“’w \4@‘%‘* 0“";05“" e et e o5 o

P St ,_,e‘"'- (\(ﬁ‘{ e Qd“c' \‘..\oi'
v mﬂ“:ig“@ ,(-6“‘ 95‘5’(& @Qd“ ﬁ*},pt oo™ &53“6 e v:f“‘o,‘ @ P
1e,\e“°$su?" S “'Rd\ W N W

v

Figure 16 Bar graph showing condition of facilities on the basis of total score

Table8 Assessment score of the facilities in Belada

Facility Total score | Geomean(out of 5)
House condition 42 2.90
Electricity 46 3.26
Telecommunication services 51 3.89
Water supply to households 43 2.93

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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Drainage 45 3.16
Waste Disposal 41 2.87
Sanitation 47 3.53
Pre and primary Schools 48 3.38
Secondary schools 16 1.08
Healthcare centre 40 2.81
Cooking gas 23 151
Public transport to nearest towns 46 3.16
Roads 44 3.17
Support for agriculture 26 1.67
Water supply for irrigation 45 3.16
Ware house/storage 15 1.05
Fire services 14 1.00
Parks and playgrounds 15 1.05
Market and shops 41 2.78
Community centre 22 1.43
Vocational training services/ Skill Development Centre 14 1.00
Police post 14 1.00
Coaching or training centre 14 1.00

B Absent B Bad Fair W Good W VeryGood

House condition IEE———
Electricity
Telecommunication services
Water supply to households |IEEEE————
Drainage N
Waste Disposal
Sanitation NG
Pre and primary 5chools
Secondary schools |

Healthcare centre | |
Cooking gas N ]
Public transport to nearest towns I ===
Road: NN [ ]
Support for agriculture | S
Water supply for irrigation N |

Ware house,/storaze | IS

Fire services |

Parks and playzrow nd s S

Market and shops I |

Community centre | I ]

Vocational training services/ Skill -
Police post I

Coaching or training centre IS

1]

Figure 17 Distribution of rating of condition of the facilities
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According to the responsé@sigure 16, 17, Table 8)elecommunication services, sanitation and
preprimary and primary schools are in better condition compared to other facilities and fire
services, vocabnal training services, police post and coaching or training centre are in poorer

conditions compared to other facilities.

2.3.5 Priority for improvement of conditions

The respondents were asked to rate on a scale of 1 to 5, to rate their priorityrémeimgnt of
the conditions of a list of facilities, where,

1: Not required

2: Less Priority

3: Medium Priority

4: High Priority

5: Very High Priority

Table9 Priority scores for improvement of condition of facilities in Belada

Facility Geomean(out of 5) ' Total score
Permanent House 3.085417 44
Electrification 2.617491 38
Telecommunication services 2.199974 33
Water supply to households 3.43508 49
Drainage 3.471136 52
Waste Disposal 3.945062 56
Sanitation 4.3119 61
Schoos 4.920938 69
Healthcare centre 4.431093 63
Cooking gas 3.667424 52
Public transport 2.500344 37
All weather roads 3.105967 47
Support for agriculture 3.12943 48
Water supply for irrigation 3.263616 49
Ware house/storage 3.031245 47
Fire sevices 2.379566 37
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Parks and playgrounds 4.304601 62
Market and shops 3.033935 44
Community centre 3.678134 53
Vocational training services/ Skill

Development Centre 4.920938 69
Police post 1.10409 17
Coaching or training centre 5 70

The surey responseéFigure 18, 19, Table Qhow that facilities such asanitation schools,
healthcare centres, training centres are highly prioritized for improvement, whereas, facilities such
as fire services, public transport, electrification and teleconoation services are least

prioritized for improvement.

B Mot required W Less Priority Medium Priority W High Priority W Very High Priority

Permanent House N |
Elecrrification |

Telecommunication services | I ]

Water supply to households | |

Drainage (I L S—S—_——‘

Waste Disposal o S—S—

Sanitation T ——

ool |

Healthcare cenire L —————

Cooking gas .

Public transport |G I

All weather roads | IIIEEINGEG——— I

Support for agriculture I O

Water supply for irrigation |G S

Ware house/storage I I |

Fire services I |

Parks and playgrounds | I

Market and shops | [ |

Community centre I I

Viocational training services |

Police post |

Coaching or training centre [INIEIEGG__——

0 5 LDy 15

Figure 18 Distribution of rating of priority for the facilities to be improved
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Figure 19 Distribution of priority of the respondents to impraxendition of facilities on the basis of total scores

2.4 Household Surveys

A team from IIT Roorkee consisting of 6 membeéssted Belada village to carry ounfrastructure
inventory survey and household survey of the residents in the villages. Thedidseatiey was
doneusing the GPSDP Survey smartphone application devdiypRdtional Remote Sensing
Centre (NRSC), a primary centre of Indian Space Research Organisadenthe agis d¥linistry

of Panchayati Raj in 2020.A total of 342 households (rtteme 15% of total households) were
surveyed by the tearover a span of07 days.Along with structured survey, a systemic
photographic survey was also deployed by the survey team to capture the existing scenario of the

infrastructure.

2.4.1 Types othe structure of houses
Based on their type of structure, the houses were classified under 1) their type of built up i.e.

Pucca, Semi Pucca or Kachcha houses, 2) material used for roofing of the houses like concrete,

mud, tin, thatch, etc., and 3) heightté houses, i.e. number of storeys.
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® SemiPucca (26.7%)
® Pucca (59.2%)

@ Kachcha (12.2%)
® Other (1.9%)

Figure 20 Distribution of types of structure of houses

As shown in the abovéigure20, majority of the houses in the village are pucca houses, followed
by semi puccand kachcha houses. Although almost 60% of the houses are pucca houses, there

are still 12.2% of kachcha houses in the village.

® Concrete (67.6%)

@ Mud (4.9%)

® Other (4.5%)

@ Tin (4.5%)

® Grass (1.3%)

® Thatch (7.4%)

® Stone With Mortar (7.1%)
® Unburned Bricks (1.9%)
@ Bamboo (0.6%)

Figure 21 Distribution of houses with types of roof materials

As shown in the aboviigure21, a wide variety of materials are used for roofing the houses of
the village. Concrete being the most widely used roofing material in almost 68% of the houses,
which is in line with the presence of 60% of pucca houses in the village.ddaanl grass are the

least used roofing materials.
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® Ground floor (84.2%)
® Upto First Floor (15.1%)
@ Upto Second Floor (0.6%)

Figure 22 Distribution of heights of houses

As shown in the abovVieigure22, most of the houses are either single or double storeyed. Almost

84% of thehouses are single storeyed and 15% of the houses are double storeyed.

2.4.2 Physical Infrastructure

The following section describes the condition of access to physical infrastructure including water
supply, electricity supply, solid waste management, sardtation of the houses based on 1)
availability of the infrastructure, 2) continuity of the available infrastructure, 3) type of facility of

the infrastructure.

100% B Mo
m es
5%
507
25%
0%

Water Supply  Electricity Solid waste Toilet
supply dumping

Figure 23 Distribution of availability of physical infrastructure
Figure23 shows thatnore than 75% of the houses have access to the above mentioned physical
infrastructure. In the village, water supply is in form of public tap, private tap, hand pump, or
submersible pump. Solid waste dumpirsgin the form of open dumping or cart collecting.

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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Provision of sanitation is available in the forms of public, private, community or open defecation
toilets.

B 18-24hours M 12-15hours W 510 hours

Water supply

Electricity Supply

0% 23% 0% To% 100%

Figure 24 Status of continuity of water and electricity supply to theses

As shown in thd=igure 24, the continuity of water and electricity supply to the houses. It is seen
that almost 90% of the houses have water supply f&@41Bours a day and that less than 75% of

the houses have 18} hoursof electricity supply in a day.

@ Public Tap (5.6%)

@ Hand pump (37.8%)
® Not Available (23.2%)
@ Submersible (32%)
® Private Tap (1.2%)
® BoreWell (0.2%)

Figure 25 Distribution of types of water supply to the houses
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As shown in the abowvieigure 26, only 1.2% of the houses have private tap for water supply and

that majority of the households arepgndent on hand pumps and submersible pumps for water

supply.

Private (79.2%)
#® Open Defecation (9.4%)
@ Community (6%)

Public (5.4%)

Figure 26 Distribution of types of toilets among households

As shown in the abovedure 27, almost 80% of the houses have a private toilet, however,

almost 10% ofhe households still use open defecatidnich needs attention to

@ Open Dumping (83.9%)
@ No(15.7%)

@ Collection Cart (0.3%)

Figure 27 Distribution of types of solid waste disposal among the households

As shown in the aboveidgure 28, it is seen that majority of the households (83.2%g open
dumping for solid waste disposal and only 0.3% of the households have facility of collection cart

of solid waste.
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2.4.3 Communication and transport facility

W Yes
H Mo
Radio Availability

Telephone
Availability

TV Availability

Computer
Availability

2% a0% 5% 100%

Figure 28 Distribution of communication facilities

As shown inthe aboveFigure 29, majority of the households (almost 90%) have telephone
connectivity as their medium of connection. However, the shares of households with Television

and computer availability are as low as 60% and 5% respectively.

® Two wheeler (40.6%)
@ Bicycle (49.5%)

® Car(2.5%)

® Tempo (1.5%)

® Bus (3.4%)

® Tractor (0.9%)

@ Other

Figure 29 Distribution of access to types of transport modes

As shown in the abovéigure 30, almost 50% of the households are dependent on bicycle as their
mode of transportation, followed by 40% of the households depending on two wheelersaréhe sh

of public transport including bus and tempo is quite low, as low as 5%.
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® Private (70%)
Public (30%)

Figure 30 Distribution of Mode of Travel to hospital

Similar to previous finding thigigure 31 shows that 70% of the households depend on private
trangort to visit healthcare facilities.

B Monthly Food Expenditure rank B Monthly Education Expenditure rank
B Monthly Transport Expenditure rank Il Monthly Health Expenditure rank

Rank 1
Rank 2
Rank 3
Rank 4

Rank 5

0% 25% 50% 75% 100%
Figure 31 Ranking of monthly expenditures

It is seen fronFigure 32 above that among monthly expenditure on food, education, transport and
healthcare, majority of the households, almost 6&#k first their monthly expenditure on food

i.e. spend most on food, and almost 38% of the households spend on education next to food.
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2.5 Infrastructure Inventory Survey

A team of IIT Roorkee did an infrastructure inventory survey of the villagesyviBlals from the

survey are shown below with their brief explanations.

2.5.1 Housing conditions
A mixture ofpucca semi pucca and Kachcha houses are present in the village, with a majority of
pucca housedrigure 32, Figure 33, Figure 34 and Figure 35 show the types of houses in the

village.

2020/10/2 17:11

Figure 33 Semi pucca houses in the villageurce IITR survey team
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Figure 34 Kuchcha houses in the villagggurce IITR survey team

2020/10¥3 10:35

Figure 35 Dilapidated housing condition of poor rural peop&nurce IITR survey team

4.5.2 Drainage and sanitation conditions
The majorityof the households have access to tailetsvever, open drainage systems are very
common in the vikhge.Figure 36, Figure 38 and-igure 38 show the drainage and sanitation

conditions of the village.

e

202011072 47211

\

Figure 36 Uncovered drainage Figure 37 Households with no toilet facility
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Figure 38 a) Wastewater overflow on road, b) Lack of proper drains, c) uncovered drains

4.5.3 Solid Waste Management
The majorityof the households use open dunpto discard solid wastes generated.

2020/10/6 16:54

Figure 39 Open dumping as Solid Waste Management in the village
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4.5.4 Road connectivity

The majorityof the roads are pucca roads, with varying Rigi/ays RoW) in a hierarchal setup,
usually with wider andvell-maintained roads connecting the village to other villages and towns,
followed by less wider roads near the major nodes of the village, followed by less wider roads to

the houses. Some of the access roads to the houses ar@asasatm with little or no vehicular

access.

2020/10/6 16:53 ~ .. 2020/10/6 16:55

Figure 40 Wide road at main node of village CC road connecting to nearby village

2020/10/6 16:54

Figure 41 Houses with varying accessibility
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Figure 42 Cement concrete (CC) roads to the agricultural land
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3. PROJECTION, ESTIMATION AND RECOMMENDATIONS FOR

BELADA

3.1 Population Projections

Population is projected for 20 years i.e. until 2041, using ratio methods, consitiezagdenarios

of growth similar as current growth rate, moderate growth and accelerated growth. The current

decadal growth rate is 1.6, moderate decadal growth rate considers 20% increase in decadal growth

rate and accelerated growth considergeadal gowth rate of 25%. The dble10 below shows

the projected population with three scenarios.
Table10 Population projections for Belada

Population in 2001

Population in 2011

Population in 2020

Scenario 1, using current growth rate
Population in 2031
Population in 2041

Scenario 2, using moderate growth rate
Population in 2031
Population in 2041

Scenario 3, using accelerated growtiera
Population in 2031
Population in 2041

5536 (Census 2001)
7185 (Census 2011)
11,761 (Gram Pradhar

18,818
30,109

22,346
51,396

29,402
73,506

The calculation details of the population projection is shown in Annexure 3. With discussion with

Gram Pradhan and considering a practical approach of population geoetiaridl andScenario

3 ae eliminated as they are more extreme cases. Therefore, a moderate population growth rate is

considered for further estimations and proposals.
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3.2 Infrastructure estimations

The estimations are based on URDPFI and RADPFI Guidelines

TablellInfrastructure estimations fadheprojected population of Belada

Social infrastructure Population Total Existin Additional Additional
served per Requirem g No.s No.s Land area
unit ent in required  required
2041
(No.s) (Y) (X-Y) (Ha)
(X)
Education
Pre Primary, Nursery School 2500 20 1 19 1.52
Primary School (class | to V) 5000 10 2 8 3.2
Senior Secondary School (VI to XII) 7500 7 0 7 12.6
Healthcare
Dispensary 15000 3 0 3 0.3
Nursing home, child welfare 45000to 1 1 1 0 0
and maternity aatre lakh
Family Welfare centre 50,000 1 1 0 0
Diagnostic centre 50,000 1 0 1 0.08

Socic-cultural

Anganwadi Housingarea/ cluster 5000 10 1 9 0.18
CommunityRoom 5000 10 1 9 0.68
Communityhall, mangalkaryayalayarat 15000 3 1 2 0.4
ghal library

ReligiousFacility 5000 10 6 4

Open spaces and Sports facilities

Local parks 5000 10 0 10 5
Community playgrounds 15000 3 0 3 3
Residential unit play area 5000 10 0 10 5
Neighbourhood Play area 15000 3 0 3 4.5

Distribution services
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Milk distribution
LPG Godown/ Gas godown

Commercial centres
Conveniencé&hopping

Local shoppingncluding servicecentre
Weekly Markets

Communication facilities

Postoffice counterwithoutdelivery (Flo
or areato beprovidedin local shoppingc
entre)

Bankwith extensiorcounterswith ATM
facility

Police, Civil Defence andHome Guards
Police Post

Physical infrastructure

5000 10
40000 to 1
50000

5000 10
15000 3
50000 1
15000 3
15000 3
40000 1
50000

Population projection for 30 years (2051): 20,522,857

Infrastructure
Water supply

Unit requirement
Recommended maximum water

supply levels (Ipcd) 70

Land requirement

0.1Ha for upto 5MLD,

0.19 Ha for upto 10MLD

Sewerage and sanitation

Recommendedvastewaterflow:

80% of water supply

Land area requirement for
sewage treatment
(Sludgedrying beds
andwaste stabilizationpond)

0.8-2.3 Ha/MLD

0 10 0.15
0 1 0.05
0 10 15

0 3 1.38
0 1 0.4

1 2 0.016
1 2 0.016
0 1 0.16

Requirement for 2041
3.6 MLD

< 0.1 Ha

2.88 MLD

4.5 Ha

53



Spatial Planning for Rural Area: Pilot study Wittarakhand India

Electricity 1 electricsubstatiorof 3 electric substation o
11KV for 15000 population 11KV
Solid Waste Management Waste generation per capita per da 30 TPD

Residential : 0.8.6kg/capita/day +
30% of residential waste

Recommended solid waste treatment techniBi@methanation

Summary of area requirements

The Table12 belowshows the summary of area requirements based on the predicted population
projection and corresponding infrastructure estimations. The egeaements for the time span

of 20212031 is calculated using normative approach.

Table12 Summary of area requirements nased on projections and estimations for Belada

Area Required 2022 Area Required 2031

Existing area 2031 2041
Category 2021 (Addition al (Additional
Population size population size
10,585) 29,050)
Residential 26.4 Ha @409 persons/Ha
=75 Ha

Social Infrastructure
(Education/ institution/ 10 Ha 30.3 Ha
healthcare/ recreation)

Physical Infrastructure

(Electricity/Water 31.21 Ha

supply/ drainage/ solid 4 Ha 8 Ha
waste management as [

URDPFI guidelines)

0 0
Road Network 7 Ha (@1015% of 20 Ha (@16015% of

total area) total area)
- [
Industrial 2-3 Ha (@5% of total 5 Ha
area)
Total area requirement 50 Ha 136Ha
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3.3 Reommendations

Based on the primary survey, available infrastructure setting, natural resources, and villagers'
aspiration to have a better living, a spatial panning is prepared for years to come to better utilize
the development potential of Belada villageccordingly, a land suitability analysis has been
performed to map agriculture and ragriculture development down the line of20 years. Not

only maximize the potential of advanced agriculture and housing the future population, but also
the focus wagjiven to promote the indigenous agprased, craft, and smaitale industrbased
products to local, national, and international markets during the planning. Preservation of green
open space and water bodies was one of the key considerations duringlybes.aficcordingly,

the development area is planned in various zones, as described below ifFipteel 44)

3.3.1 Land suitability and availability

KEY MAP

77°56'0"E 77°66'30"E 560" 77°6630"E 77°67'30"E
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/ ~
@ ; N Kot Kalyar /
> hak
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@®  Available Land ( GP)
Village Road
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29°540°N
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I Public - Semi Public
I Commercial
I Water body
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20'5330°N
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Figure 43 Proposed zoning for Belada

55



Spatial Planning for Rural Area: Pilot study Wittarakhand India

3.3.2 Broad zoning

1 Zone Al, A2= Agrculture priority zone

These zones are primarily meant to focus and improve agricultural practices in the village. These
zones are proposed to be independent zones for revamped agriculture and supporting facilities like
training and skill development.A maxxum of 10% noragricultural uses is allowed only in barren

land except cultivators own residence in this zone.

1 Zone A3= Agriculture promotion zone

This zone is also focused on agricultural development but with primary focus on supporting
facilities for poomoting agriculture in the village. Uses such as agriculture promotion offices,
market linking, prototyping, placement office are proposed in this zone. A maximum of 26% non

agriculturaluse is allowed including cultivators own residence in this zone.

1 ZoneU1= Urbanisation priority zone

Unlike zones Al, A2 and A3, this zone is focused towardsagpitultural employment generation

and investment in the village. Uses such as institutional, small/medium industries, land banking,
training centres, etc. are paged in this zone. A maximum of B0% of urbanisation is allowed

in the available pockets, mixed use for flexibility. Zone U1 is the priority zone for urbanisation in

phase 1 i.e. in first-20 years.

1 Zone U2= Urbanisation for 2041

The proposed uses fdri$ zone is similar to that of zone U1, however to be implemented at a later
phase i.e. in the next 2D years.

3.3.3Strategic recommendations:
1 Widening of four major connecting roads to 24 m
1 Development of selective new road using land readjustment
1 Dewelopment four major intersections in the periphery
9 Agriculture promotion in the transitional areas of zone A and zone U
1 Retaining green and landscaping in the new roads
1 Develop Panchayat capacity in phases to handle core services
(WS/SWM/Sanitation/Road)
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1 [Initiate a Village Celebration Day
1 Consultation group with neighbouring GP Pradhans and state officials including HRDA

1 New road sections suitable for flexible expansion of villages, including common parking

3.3.4 Indicative investment planning
The indicatve planning for investment for the required physical and social infrastructure is
shown below, where,

P1: O5Years (Phase 1)

P2: 510 Years (Phase 2)

P3: 1015 Years (Phase 3)

P4: 1520 Years (Phase 4);

U1: Urbanisation Priority zone

U2: Urbanisation Priagty Zone for 2041
Al, A2: Agriculture priority zone

A3: Agriculture promotion zone

Tablel3Indicative investment planning for social infrastructure

Social Exis Additi Suitabl Phase Existing Schemes/ Remarks
infrastructure ting onal e investments
No.s No.s propos
require ed

d zone
Education
Pre Primary, 1 19 Ul&U P1, P2 g Atal Adarsh Gram
Nursery School 2 Yojna;
Primary School 2 8 Ul P1,P2 T S&r}\_/a shiksha
(class 1oV) u2 P3, P4 1 Iil/lidl?jlzg’meal
Senior Secondary 0 7 Ul P1, P2
School (VI to XlI) u2 P3, P4
Healthcare
Dispensary 0 3 Ul P1
Nursing home, child 1 0 - 1 National Rural
Welfare' and health mission;
maternity centre 1 Universal Health
Family Welfare 1 0 - Insurance Scheme
centre
Diagnostic entre 0 1 Ul P1
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Sociocultural

Anganwadi Housin 1 9
g area/ cluster

CommunityRoom 1 9
Communityhall, m 1 2
angalkaryayalahara

t ghar/ library

ReligiousFacility 6 4

Open spaces and Sports facilities

Locd parks 0 10
Community 0 3
playgrounds

Residential unit play 0 10
area

Neighbourhood Play 0 3
area

Distribution services

Milk distribution 0 10
LPG Godown/ Gas 0 1
godown

Commercial centres
Convenienc&hoppi 0 10
ng

Local shoppingncl 0 3

udingservicecentre
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Ul
U2

A2
Ul
U2
Ul

Ul
U2

Ul
u2
Ul

Ul
U2
Ul

A2
Ul

A2
Ul
U2

A2, Ul

P1, P2
P3, P4

P1, P2

P1, P2

P3, P4
P1

P1, P2
P3, P4

P1, P2
P3, P4
P1

P1, P2
P3, P4
P1, P2

P1, P2]]
P1

P1
P1, P2
P3, P4

P1

9 Deen Dayal
Upadhyaya
Grameen Kaushaly,
Yojana
(DDUGKY);

fPoshan Abhiyaan

9 Shyama Prasad
Mukherji Rurban
Mission (NRuM);

i Deerdayal
Antyodaya Yojana
I National Rural
Livelihoods
Mission

9 Atal Adarsh Gram
Yojna;

9 Shyama Prasad
Mukherji Rurban
Mission (NRuM);

7 Vidhayak Nidhi
(Schemes Under
DDO Office);

TMembers of
Parliament Local
Area Development
Scheme
(MPLADS)
(Schemes under
DRDA Office)

External funding

T Integrated Scheme
for Agricultural
Marketing (ISAM)
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Weekly Markets 0 1 A2 P1  {Deendayal
Upadhyay
SahKarita Kisan
Kalyan Yojana;
Y Integrated Scheme
for Agricultural
Marketing (ISAM);
1T Mukhymantri
swarojgar yojna
(MSY)
Communication facilities

Postoffice counter 1 2 Ul P1 ¢ External funding
without delivery(Flo
or areato beprovide
din local shopping

centre)

Bankwith extension 1 2 Ul P1

counterswith ATM

facility

Police, Civil Defence and Home Guards

Police Post 0 1 Ul P1 1 External Funding

Tablel4 Indicative investment planning for Physical infrastructure

Physical infrastructure

Infrastruct  Unit Require Existing Schemes/ Phas Remarks
ure requirement ment for investments e
2041
Water Recommended 3.6 9 Atal Adarsh Gram P1

supply maximum water MLD Yojna

supply levels

(Ipcd) : 70
Sewerage Recommendedv 2.88 1 New National Biogas P1
and astewaterflow: MLD Organic Manure
sanitation  80% of water Programme

suwpply (NNBOMP);

1 Atal Adarsh Gram
Yojna;

1 Shyama Prasad
Mukherji Rurban
Mission (NRuM)
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Atal Adarsh Gram P1,P2
Shyama Prasad
Mukherji Rurban
Mission (NRuM

Atal Adarsh Gram P1

Shyama Prasad
Mukherji Rurban
Mission (NRuM)

Electricity = lelectricsubstatio 3
n of electric Yojna,;
11KV for 15000 substati
population on of
11KV
Solid Waste generation 30 TPD
Waste per capita per Yojna;
Manageme day:
nt Residential : 0.3
0.6kg/capita/day
+ 30% of

residential waste

Tablel5 Indicative investment planning for other major land uses

Other major land uses

Land Use Existing Schemes/ investments Phase  Remarks
Residential 7 State Credit Cum Subsidy Grami P1, P2,
Awas Yojana (CCS); P3,
1 Dendayal Uttakhand Gramin P4
Awas Yojana,
1 Pradhan Mantri Awaas Yojana
Gramin(PMAY-G)
Road Network | Mera Gaon Meri Sadak (MGMS): P1
1 Pradhan Mantri Gramin Sadak
Yojana (PMGSY)
Industrial 1 Deen Dayal Upadhyaya Gramee P1, P2,
Kaushalya Yojana (DDUGKY);  P3,
! Deendayal Atyodaya Yojana P4
National Rural Livelihoods
Mission;
1 Rural Self Employment Training
Institutes;
1 Mukhymantri Swarojgar Yojna
(MSY)
Agriculture 1 International Fund For Agricultur¢ P1, P2,
(A1,A2, A3) Development (IFAD); P3,
' Mukhymantri swarojgar yojna P4

(MSY);
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1 Deendayal Upadhyay SahKarita
Kisan Kalyan Yojana;

1 Integrated Scheme for Agriculturi
Marketing (ISAM);

1 Horticulture Mission for North
East & Himalayan States;

1 Macro Management of Agricultur
(MMA) Scheme;

1 National Food Security Mission
(NFSM);

1 National Horticulture Mission
(NHM);

1 Pradhan Mantri Kisan Samman
Nidhi (PM-KISAN) Scheme;

1 Rashtriya Krishi Vikas Yojana
(RSVK)

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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Spatial Planning for Rural Areas
A pilot study of Uttarakhand villages Beladaand Chharbg

Section C:
Spatia | Planning for Chharba
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SPATIAL PLANNING F OR CHHARBA SUMMARY

Chharba is a village in the district Dehradun of Uttarakhand state of India. It is primarily in the
foothill region of the state and is spread over an area of 1567.90 Ha. The total population of the
village as per 2011 Census is 7268wii#25 households. The major access road of this village is
NH 72 and the nearest major towns are Vikasnagar and Dehradun. In the existing condition, the
village has well established road netwarowever,a largehealthcardacility, major construction
industry and vocational training centra® prioritized for future development. With a projected
population of abou#6,000in 2041, almostwo times of existing built up area requirement is
estimated by 2041. With multiple meetings and discussions wihviltage representatives,
household surveys and questionnaire surveys, their aspirations and vision were identified. In
accordance with their aspirations and in compliance to the objectives led by the Ministry of
Panchayati Rajfour broad zones are proped viz.,U1, U2, Al, and A2Where Ul and U2 are

the Urbanisation priority zones for 2031 and 2041 respectively, and Al and A2 are agricultural

priority zones.
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1. STUDY AREA PROFILE

1.1 Location and setting

Chharba

Chharba is a village with village co@5088 in Sahaspur CD Block in Vikasnagar
Tehsil of Dehradun District in Uttarakhand state of India. The village is located at a distance of
4.5 kms from the headquarter of Sahaspur CD Block and 10 km from the Tehsil headquarter of
Vikasnagar, and 30 knrdm the district headquarter at Dehradun. The Vikasnagar Tehsil also
shares border with the state of Himachal Pradesh on its northern side and with Uttar Pradesh on its
western side. The nearest major city is Dehradun and the nearest town to thissyHadeetpur
which is 6 km away from Chharba. The village is relatively at a higher elevation of 648 meters
above mean sea level. The location of Chharba village in Dehradun district is showRigutbe
45 below.
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Figure 44 Map showing location of Chharba Village in Vikasnagar Tehsil in Dehradun district
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The village has an area of 1567.90 Hectares with a population of 7268 and has 1425
households (as per Census 2011). The village is connected and accessed with NH 72 and another
major road named Langha road connecting Chharba to Vikasnagar. The nearest railway station
being Dehradun 30 km away and the nearest airport to the village is Jolly Grant Airport 60 km
away.

The entire region is said to be connected to the incidents éfitfdu epic, Mahabharat.
Although, with the onset of British Empire, the region saw many changes in administration. The
district had earlier been a part of Saharanpur district, then was transferred to Kumaon divison,
further transferred to Meerut divisi@and finally to the later carved Garhwal Division. Recently
in 2001, with the creation of the state of Uttarakhand, Dehradun became the capital of the newly

formed state.

1.2 Socioeconomic demographics

Tablel6 Population and agergup distribution of Chharba

Number of | Total Population Including Institutional Population in age group 66
Households| and Houseless Population

. Person Male Female Person Male Female
2001 \ 1023 5609 2888 2721 995 514 481
2011 \ 1425 7268 3790 3478 1013 536 477

In case of Chharba, the sex ratio is 0.92, which is in accordance to the National sex ratio.

Table17 SC/ST and Literacy population distribution of Chharba

SC/ST Population

Scheduled caste Population gggiﬁaliilgg Tibe Literacy

Person Male Female | Person Male Female | Person Male Female
2001 380 206 174 11 3 8 3163 1848 1315
2011 420 228 192 20 9 11 5581 3135 2446

The share of SC/ST population in Chharba is only 6%. The female literacy in 2011 is 70% and
has ircreased by 12% from 2001 to 2011, whereas, the male literacy in 2011 is almost 83% and
has increased by 20% from 2001 to 2011.
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Table18 Working population distribution of Chharba

Working Population

2001 2011

Person Male Female Person Male Female
Main Workers
Total Main Workers 1441 1064 377 1381 1244 137
Cultivators 613 405 208 410 365 45
Agriculture Workers 228 166 62 192 181 11
cvzurig:f'd industry 4 6 4 50 46 04
Other Workers 590 487 103 729 652 77
Marginal Wor kers
Total Marginal Workers 554 493 61
Cultivators 12 08 04
Agriculture Labourers 260 239 21
Household industry Workers 09 07 02
Other Workers 273 239 54
Non Workers 5333 2053 3280

Among the total main workers in Chharba, only 10% of them are é&synahd share of females
among marginal workers is 11%. This shows the very low labour force participation rate of

females in the village.

1.3 Physical setting

Annual rainfall varied between 970 mn2281 mm during the period 192903 indicating high
temporal variability. Further, number of rainy days along with statistics in the GP was computed

for different years indicating wet, dry and normal conditions (source NRSC).

Rainfall analysis for Dry, Wet and Normal Conditions (120®3)
Meteorological Condtion

Statistics Dry Conditions Wet Conditions Normal Conditions
Rainfall Runoff Rainy Rainfall Runoff Rainy Rainfall Runoff Rainy
days days days
Mean 1080 93 110 2177 457 124 1263 218 98
S Dev. 105 28 10 72 75 9 737 140 53
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Groundwater potentiahapwas categorized according to its recharge characteristics as either (i)
Goodi Very Good, (ii) Moderate Good, (iii) Moderate (iv) Poor Moderate (v) Poor. The
lineaments are the surface manifestation of linear features like joints and fracturdsavdbgen
demarcated from the imagery as linear features and are ascertained after field traversing.
Groundwater potentiality of a higher order is indicated where lineaments run along and across the

alluvial zone.

/
Ground Water Prospects

Yeild Range Depth Range of Well
KKK > 800 LPM 30-80 M

. > 00 Pm >80M

{ AN TS N I G [ (2 | W‘dm

Groundwater Prospects map of ChhaBaufce NRSC)

[ Water Body River / Stream

[ Lakes /Ponds

0 1 2km 5;.4;?..,

Drainage Network and Waterbody mafpChharba (Source NRSC)
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2. SITUATION ANALYSIS OF CHHARBA

2.1 Existing Physical and social infrastructure

The summary of existing physical and social infrastructure as pefrdat Census 2011 is shown

in Table19below. The colour codes used in the table are as follows

Table19 Colour code for status of availability of physical and social Infrastructure

Colour Interpretation
There are 2 numbers of a facility present in the
village
There is only 1 number of facility present in the
1 No.s ,
village
<5 Km The facility is not present in the village, but is

within a range of less than 5Kms from the village
The facility is not present in the village, but is
within a rangeof 5-10Kms from the village

The facility is not present in the village, but is
within a range of more than10Kms from the
village

Available/Yes The facility is present in the village

The facility os not present in the village

The summary existing physical and social infrastructure as pea ff@m Census 2011 is shown
in Table20 below. The colour codes used in the table are as follows

Table20 Status of availability of physical and social infrastructure in Chzar

Chharba

Educational PrePrimary school (PP) _
facilities Primary school (P) 1 No.(s)
Middle school (M) 1INo.(s)
Secondary School (S) INo.(s)
Senior Secondary school (SS) 1 No.(s)

Degree college of arts science & commerdsQa)
Engineering college(EC)

Medical college (MC)

Management Institute

Polytechnic (Pt)
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M edical Amenities

Avalilability of
drinking water i
Yes/No

Availability of toilet
& others Yes / No

Spatial Planning for Rural Area: Pilot study Witarakhand India

Vocational training school /ITI
Non-formal training centre (NFTC)
Special school for disabled (SSD)

Community health centre (CHC)

Primary health centre

Primary health sub centre (PHS)
Maternity and child welfare centre (MCW)
T.B. clinic (TBC)

Hospitatallopathic (HA)
Hospitatalternative medicine (HO)
Dispensary (D)

Veterinary hospital (VH)

Mobile health clinic (MHC)

Family welfare centre (FWC)

Tap water (Treated/Untreated)

Well water (Covered/ Uncovered well)
Hand Pump

Tube wells / Bore well

Spring

River / Canal

Tank / Pond / Lake

Others

Community toilet including bath

Community toilé excluding bath.

Rural sanitary mart or sanitary hardware outlet

available near the village.

Community bie gas or recycle of waste for
productive use.

1INo.(s)

Yes

Yes

6
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Communication and
transport facilities

Highways, village
roads, banks &
credit societies

Socio cultural and
Miscellaneous
facilities
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Post office(PO) _
Sub post office (SPO) Available
Post & Telegraph office (P&TO)

Telephones (Land lines) Available
Public call office (PCO) Available
Mobile phone coverage Available

Internet cafes/ Common service centre (CSC)

Private courier facility
Bus ®rvice (Public & Private) Available
Railway stations
Auto/Modified Autos
Taxis and Vans
Tractors

Cycle-pulled rickshaws(Manual & Machine driven

Carts driven by animals
Sea /River ferry service

Connected to national highway(NH) Available
Connected to state highway(SH) Available
Connected to major district road (MDR) Available
Connected to others district road Available
Pucca roasl Available
Kutchcha roads Available
Water bounded macadam(WBM) roads Available
Navigable waterway (river/canal)(NW) <5 km
Footpaths (FP) Available
Banks Commercial & Goperative

ATM
Agricultural Credit Societies

Self Help Group (SHG)
Public distribution system (PDS) shop <5 km
Mandis / Regular market

7
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Avalilability of
electricity (Yes/No)
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Weekly Haat
Agricultural marketing society

Scheme (Nutritional Centres) Intetegd Child
Development

Anganwadi Centre (Nutritional Centres)

Others (Nutritional Centres)
ASHA (Accredited Social Health Activist) <5 km
Community centre with/without TV
Sports Field,

Sports Club / Recreian Centre
Cinema / Video Hall

Public Library

Public Reading Room

Newspaper Supply Available
Assembly Polling station <5 km
Birth & Death Registration Office <5 km
Power Supplyor Domestic Use (ED) Yes
Power Supply for Agricultural Use (EAG) Yes
Power Supply for Commercial Use (EC) Yes
Power Supply for All Uses (EA) Yes
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2.2 Mapping existing conditions

2.2.1 Base Map
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Figure 45 Base Map of Chhagb

2.2.2 Land Use Land Cover distribution

Agriculture plantation (2.46%)

@ Built up (Rural) (0.56%)

@ Built up (Urban) (0.21%)

@ Crop land (53.4%)

® Forest (26.67%)

@ Hamlets and dispersed household (1.19%)

® Lakes / Ponds (0.07%)

® Mixed settlement (0.07%)

@ Periurban (2.18%)

@ River / Stream / Drain (7.23%)
Sandy areas (2.74%)

@ Scrub land Open (1.19%)

@ Village (2.04%)

Figure 46 Land Use Land Cover distribution of Chharba, (Bhuvan data)

Land Use/Land cover distribution of Chharba is shown in the table below (source NRSC).
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S.No Land use / Land cover Clas Area (ha)
1. Built Up Mixed settlement 0.64
2. Built Up Village 45.69
3. Built Up Hamlets 20.16
4, Built Up Rural 1.64
5. Built Up PeriUrban 18.96
6. Industrial Area 32.17
7. Agriculture Crop land 628.50
8. Agriculture Plantation 72.41
9. Wastelands Scrub landedse 7.21
10. Wastelands Scrub land Open 150.34
11. Close Forest 352.78
12. Forest Plantation 5.36
13. Sandy Area Riverine 13.37
14. Water Body River / Stream 76.42
15. Lakes / Ponds 1.78

[ Built Up Mixed settlement
[ Built Up Vilage

[ Built Up Hamlets

Built Up Rural

[l Built Up Peri-Urban

Il 'ndustrial Area

[ Agriculture Crop land

[ Agriculture Plantation
Wastelands Scrub land Dense
[[] Wastelands Scrub land Open
[ Close Forest

[ Forest Planatation

[ sandyArea - Riverine

[ Water Body River / Stream

[ Lakes / Ponds .1

0 1 2km e

e

(0]

Figure47 Land Use Land Cover Map of Chharf@ource NRSC)
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2.3 Opinion Survey to Gram Pradhansand Gram Sabha members

A bilingual questionnaire (Annexure 1) was prepared based on different types of infrastructure
and facilities targeting the Gram Pradhad ather authoritarians. In total 08 Gram Panchayat

committee members were surveyed using pen paper mode.

2.3.1 Insights for Job generation and growth
The following question was asked in regard to their insights for job generation and growth in the
village by 2040:

By 2040, I wish to have the following in my village for job generation and growth (Pleaseput 1, 2, 3
only boxes that you wish. ) .
(2040 db, 3 wrgdt § 16 A aia o Nasdl gorn ik Aer & e a1, 2, 3 Baa 9l & S 309 ared €)

i, Large industry (&3] 32i7)

i Tounsm-based industry (‘Tlf?q ey Cﬁf.l)f'])
iii. A large health facility (U &3] 3 ylaen)
iv. University (f’?te{faﬂrdu)

v. Government offices (?Rﬁﬂﬂ m
vi.  Micro and small mdustry (J&H 3R oYy 3w

vii. Construction industry (ﬁtﬂm Gi;’ff’T)
viii Better Agniculture (de ?ﬁ)

ENRENRED

1X. Any other (pl wnte) ("?ﬂ% A (Ul R“Té))
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fraquenoy

Fadility

Figure 48 Frequency distribution for priority of having facilities for job generation and growth in the village by 2041

Table21 Priority scores for employment generation in Chharba

Facility é,ﬁrg?g)score Total score
Large industry 2.50 15
Tourismbased industry 2.00 4

A large health facility 2.38 19
University 2.33 14
Government offices 1.33

Micro and small industry 1.75

Construction industry 2.67

Better Agriculture 2.13 17

According to the responsé@sigure 49, Table 21)najority of the respondents opted for having a
large realth facility, large industrgnd construction industry (as per their total scores) for

employment generation and growth in the village.

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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2.3.2Insights for willingness to share land and compensation
The following question was asked to the respondents to get insight on the willingness to share
land in lieu of the following compensation.

For futwe emplovment generation and good services, if land is required, we are willing to share part of
our land with the exchange of (pl uck)

(fferm ) T a3l aredl Aanait & fow, ule ofty @ sawmaan §, @ e @ ad) & P ) &
- & 1y A= sl R g wEE ae e dae )

i, Financial compensation (A& §2)
i, Job (AR
iii.  Both job and money Fﬂﬁ 3R U ﬂ:ﬂ]
iv. Partmership with the developer @Wé‘iﬂl‘lm

LI

v. Any other (pl write) [@1% 31 @l fere))

® Job (36.4%)

® Both job and money
(36.4%)

Partnership with the
developer (27.3%)

Figure 49 Distribution of Canpensation for willingness for land sharing in Chhharba

As shown in Figure 30, ajority of the respondents willing to share land for infrastructure
development of the village want a job or combination of job and money in compensation for land

sharing.

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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2.3.3 Insights on Willingness to change occupation

® Yes (77.8%)
® No (22.2%)

Figure 50 Distribution of respondents willing to change occupation in Chharba

As shown in Figure 51gspondents were asked if they were willing to change their occupation if
theyare provided jobs in and around the village. 77.8% of the respondents are willing to change

their occupation to be in and around the village.

2.3.4 Assessment for condition of facilities

The respondents were asked to rate the condition of a list ofiéacih the village on a scale of
1to 5, where,

1: Absent

2: Poor condition

3: Fair condition

4: Good condition

5: Very good condition

The total scores and geometric mean for each of the facilities were calculated to find the
facility(s) with best condibn on the basis of the responses.
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Figure 51 Bar graph showing condition of facilities on the basis of total score in Chharba

W Absent W Bad Fair M Good M Very Good

House condition

Electricity
Telecommunication services
Water supply to households
Drainage

Waste Disposal

Sanitation

Pre and primary Schools
Secondary schools
Healthcare centre

Cooking gas

Public transport to nearest to_..

Facility

Roads

Support for agriculture
Water supply for irrigation
Ware house/storage

Fire services

Parks and playgrounds
Market and shops
Community centre
Vocational training services/ 5...
Police post

Coaching or training centre

Figure 52 Distribution of rating of condition of the facilities

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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Table22 Assessment score of the facilities in Chharba

Facility Total score | Geomean(out of 5)
House condition 26 3.18
Electricity 33 4.08
Telecommunication services 25 2.98
Water supply to households 27 3.27
Drainage 25 2.87
Waste DOsposal 22 2.63
Sanitation 24 3.31
Pre and primary Schools 28 3.22
Secondary schools 29 3.56
Healthcare centre 20 2.29
Cooking gas 33 3.96
Public transport to nearest towns 26 3.13
Roads 32 3.90
Support for agriculture 23 2.71
Water supplyfor irrigation 31 3.71
Ware house/storage 12 1.36
Fire services 20 1.97
Parks and playgrounds 11 1.25
Market and shops 22 2.58
Community centre 13 1.44
Vocational training services/ Skill Development Centre 8 1.00
Police post 7 1.00
Coachirmg or training centre 8 1.00

According to the responséshown in Figure 52, 53 and Table 28lectricity service, healthcare
and roads are in better condition compared to other facilities and vocational training services,

police post and coaching oaining centre are in poorer conditions compared to other facilities.

2.3.5 Priority for improvement of conditions
The respondents were asked to rate on a scale of 1 to 5, to rate their priority for improvement of

the conditions of a list of facilities, vene,
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1: Not required

2: Less Priority

3: Medium Priority
4: High Priority

5: Very High Priority

Table23 Priority scores for improvement of condition of facilities in Chhraba

Facility Geomean(out of 5)  Total score
Permanent House 2.99 31
Electrification 3.28 30
Telecommunication services 4.28 39
Water supply to households 3.82 35
Drainage 3.58 35
Waste Disposal 3.74 35
Sanitation 3.52 32
Schools 2.76 28
Healthcare centre 3.94 36
Cooking gas 3.24 30
Public transpdr 3.30 31
All weather roads 3.06 26
Support for agriculture 3.97 32
Water supply for irrigation 3.55 34
Ware house/storage 3.74 35
Fire services 3.72 35
Parks and playgrounds 4.35 40
Market and shops 2.83 28
Community centre 3.65 34
Vocatonal training services/ Skill Developmen

Centre 4.76 43
Police post 2.27 24
Coaching or training centre 4.39 40
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The survey responséas shown in Figure 54, 55 and Table 23w that facilities such as parks
and play grounds, vocational traininghtes, and coaching or training centres are highly
prioritized for improvement, whereas, facilities such as schools, markets and shops and police

post are least prioritized for improvement.

B Not required W Less Priority Medium Priority [l High Priority [l Very High Priority

Permanent House [
Electrification |
Telecommunication services
Water supply to households |
Drainage
Waste Disposal
Sanitation |
Schools — |
S

Healthcare centre

Cooking gas I —
Public transport [
All weather roads S
L I———

Suppaort for agriculture

Water supply for irrigation .|
Ware house/storage o I——
Fire services s ]

Parks and playgrounds |
Market and shops

s
Community centre e ]
o I——

Fadility

Vocational training service...
Police post
Coaching or training centre |
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Figure 53 Distribution of rating of prority for the facilities to be improved in Chharba
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Figure 54 Distribution of priority of the respondents to improve condition of facilities on the basis of total scores in Chharba
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2.4 Household Survey

A team from IIT Roorkee corging of 4 members visited Chharba village to carry out
infrastructure inventory survey and household survey of the residents in the villages. The
household survey was done using the GPSDP Survey smartphone application developedby
National Remote Sensir@entre (NRSC), a primary centre of Indian Space Research Organisation
for under the agis of Ministry of Panchayati Raj in 2020.A tot&(households were surveyed

by the team in over a span of @3ays. Along with structured survey, a systemic photogcaph

survey was also deployed by the survey team to capture the existing scenario of the infrastructure.

2.4.1 Housing condition

Based on their type of structure, the houses were classified under 1) their type of built up i.e.
Pucca, Kachcha houses, 2) miatleused for roofing of the houses like concrete, mud, tin, thatch,
etc., and 3) height of the houses, i.e. number of storeys.

® Pucca (56.3%)
® Kachcha (43.8%)

Figure 55 Distribution of types of structure of houses in Chharba

As shown in kgure56 above, majoty of the houses in the village are pucca houses, followed by
kachcha houses. However, there are almost 44% of Kachcha houses in the village.
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@ Concrete (48.9%)

@ Mud (15.6%)

® Tin (33.3%)

@ Unburned Bricks (2.2%)

Figure 56 Distribution of houses with types of roof materials

As shown in kgure57 above, a wide variety of materials are used for roofing the houses of the

village. Concrete being the most widely used roofing material in almost 49% of the houses in the

village. Other most commonly used roofing materials are tin and mud.

All of the housesurveyed, are all single storied.

2.4.2 Physical Infrastructure

The following section describes the condition of access to physical infrastructure including water

supply, electricity supply, solid waste management, and sanitation of the houses gsed on

availability of the infrastructure, 2) continuity of the available infrastructure, 3) type of facility of

the infrastructure.

B No W Yes
100%
75%
50%
25%
0%
Water Supply Electricity Supply Solid waste Toilet
management

Figure 57 Distribution of availability of physical infrastructure in Chharba

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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The above lgure58 shows that almost all of the houses have access to the physical infrastructure
like water supply, electricity supply and solid waste management. However, only almost 60% of
the houses have access to toilet. In the village, water supply is in form of ppblicitate tap,

or hand pump. Solid waste dumping is in the form of open dumping. Provision of sanitation is

available in the forms of public, private, community or open defecation toilets.

W 1824 Hours M 12-15Hours 510 Hours M 0-5Hours

Electricity Supply

Water Supply

0% 25% 50% 75% 100%
Figure 58 Status of continuity of wat@nd electricity supply to the houses in Chharba
The above Fgure59 shows the continuity of water and electricity supply to the houses. It is seen
that almost 80% of the houses have water supply f@&418ours a day and only 20% of the
houses have 184 hours of electricity supply in a day. Also, almost 80% of the houses have

water supply for only & hours in a day.
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@ Public Tap (81.6%)
® Hand Pump (10.2%)
@ Private Tap (8.2%)

Figure 59 Distribution of types of water supply to the houses in Chharba

As shown in the abovieigure 60, only 8%of the houses have private tap for water supply and that

majority of the households are dependent on public taps for water supply.

@ Private (52.1%)

@ Open Defecation (27.1%)
® Community (14.6%)

@ Public (6.3%)

Figure 60 Distribution of types of toilets among households in Chharba
As shown in the abovieigure 61, 52% of the houses have a private toilet, however, almost 27%
of the households still use open defecation.

From the conducted survey, it is seen that all of the households use open dumping for solid waste
disposal.
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2.4.3 Communication and transportfacility

B Yes H Mo

Radio Availability

Telephone
Availability

TV Availability

Computer
Availability

0% 25% 50% 75% 100%

Figure 61 Distribution of communication facilities in Chharba

As shown in the previousigure 62, majority of the households (more than 75%) have telephone
connectivity as their medium of connection. However, the shafrdsouseholds with radio
Television availability are as low as 5% and 20% respectively. None of the surveyed households

have a computer.

® Two wheeler{ﬁl‘l%}:
@ Bicycle (40.4%)

@ Other (4.3%)

@ Bus (43%)

Figure 62 Distribution of access to types of transport modes in Chharba

Dr. Uttam K Roy: Spatial Planning Lab, Department of Architecturel@&lanning, |IT Roorkee
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The previous Igure 63, 1ows that almost 50% of the households are dependent on two
wheelers and other 40% on bicycle as their mode of transportation. The share of public transport

including bus and tempo is quite low, as low as 5%.

@ Private (53.1%)
Public (46.9%)

Figure 63 Distribution of Mode of Travel to hospital

Survey resultgFigure 64)shows that 53% of the households depend on private transport to visit
healthcare facilities.

B Monthly Food Expenditure rank B Monthly Education Expenditure rank
B Monthly Transport Expenditure rank. I Monthly Health Expenditure rank

Rank 1
Rank 2
Rank 3
Rank 4
Rank &

0% 25% a0% 5% 100%

Figure 64 Ranking of monthly expenditures in Chharba

It is seen fromthe previous kure 65, that among monthly expenditure on food, education,
transport and healthcare, majority of the households, almost 90%, rank first their monthly
expenditure on food i.e. spend most on food, and almost 45% of the households spend on
hedthcare next to food.
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2.5 Infrastructure inventory survey

2.5.1 Housing conditions
A mixture of Pucca, and Kachcha houses are present in the villagey migority of pucca
houses (Figure 66).

Figure 65 Kachcha and Pucca hges in Chharba

2.5.2 Drainage conditions

2020/12/25 14:50

Figure 660pen and semi open surface drains are present in the village in Chharba.

2.5.3 Street conditions
The following figureqFigure 68)show the different types of streets availahléhe village based

on their different Right Of Way#Imost all of theroads in Chharba are of cement concrete.
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2020/12/25 10:53

2020/12/2

Figure 67 varying RoWs in Chharba
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