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FOREWORD

It is @ matter of satisfaction that the State Institute of Urban Development (SIUD) is
publishing this research study, a collaborative effort between the State Institute of Urban
Development (SIUD), Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital, and the
School of Planning and Architecture (SPA), New Delhi. This study covers six prominent towns
of Uttarakhand—Nainital, Mussoorie, Almora, Pauri, Champawat, and Haldwani—and
focuses on three crucial urban sectoral areas: Solid Waste Management, Urban
Transportation & Parking, and Water Availability & Supply.

Uttarakhand's hilly towns face unique urban challenges due to their geographical
constraints, fragile ecosystems, increasing pressures of urbanization, and tourist inflows.
These challenges are further exacerbated by fast-changing land use patterns and the impacts
of climate change. Addressing these issues requires well-researched, practical, and
sustainable solutions. The findings of this study provide valuable insights that will assist
Urban Local Bodies (ULBs), policymakers, and planners in devising effective strategies for
urban management in the region.

| take this opportunity to commend the dedicated efforts of the research team from
SPA, New Delhi, and SIUD, Nainital, for their meticulous fieldwork, stakeholder consultations,
and data-driven analysis. Their work will serve as an important reference document for
urban development practitioners in Uttarakhand and beyond.

| am confident that this study will contribute significantly to the ongoing discourse
on sustainable urbanization in the Himalayan region and inspire further research and action

toward resilient and efficient urban management.

(B. P. Pandey)
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MESSAGE

I am pleased to note that the State Institute of Urban
Development (SIUD), Dr. R.S. Tolia Uttarakhand Academy of
Administration, Nainital, in collaboration with the School of Planning
and Architecture (SPA), New Delhi, has undertaken an important
research study on the challenges faced by six towns of Uttarakhand
— Nainital, Almora, Haldwani-Kathgodam, Mussoorie, Pauri and
Champawat. This study focuses on three critical urban issues: Solid
Waste Management, Urban Transportation & Parking, and Water
Availability & Supply. Urbanization in hilly regions presents unique
challenges that require innovative and sustainable solutions. The
recommendations from this study will undoubtedly contribute to
policy formulation, improved urban governance, and enhanced
quality of life for residents of these towns. Addressing these issues
effectively demands collaboration between Urban Local Bodies,
related Parastatal Organisations, the Private Sector, and communities.
I am also delighted that the State Institute of Urban Development is
publishing this research study, which will serve as a valuable resource
for Urban Local Bodies (ULBs), policymakers, and urban planners
and will enable them to develop informed strategies that are key to
ensuring that our towns become more liveable, sustainable, and
resilient. I extend my best wishes to the Dr. R.S. Tolia Uttarakhand
Academy of Administration, STUD Nainital, and SPA New Delhi for
their commendable efforts in addressing the pressing urban
challenges of Uttarakhand.

ol

(Nitesh Kumar Jha)
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Chapter 1. Introduction

This Final Report is for Mussoorie Town as required in the Terms of Reference (ToR). It contains the
proposed Scope of Work under each of the three activities i.e. a) Solid Waste Management b) Urban
Transport and Parking and c) Water Availability and Supply, Methodology, detailed Plan of Action,
Timeframe for completing the tasks, State Profile and Town Profile.

The Map 1 below shows the location of the study-area i.e. all the six towns namely: Nainital, Almora,
Haldwani, Mussoorie, Pauri and Champawat in the state of Uttarakhand.

Map 1: Location Map of all the Six Towns Highlighted on the Thematic Map of the State of
Uttarakhand
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From all the above-mentioned areas this report is for Mussoorie Town.
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Objectives of Research Project
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Chapter 2. Objectives of Research Project

The broad focus of the research study is to analyse and understand the current situation and the
issues related to the Municipal Solid Waste Management (MSWM), the Urban Transportation and
Parking and Water Availability and Supply in selected towns of Uttarakhand Viz. Nainital, Almora,
Haldwani, Mussoorie, Pauri and Champawat. The SPA Delhi shall conduct a comprehensive study to
provide actionable recommendations to improve the sectoral areas.

The objectives of the Research Project are:

1. To collect the baseline secondary data on the identified sectorial issues.

2. To identify, classify and characterize the stakeholders, carry out consultation with the
stakeholders to understand issues and challenges better, and collect opinions and suggestions on
countermeasures to mitigate challenges.

3. To assess the urban problems and suggest appropriate regulations.

4. To carry out consultation with the leveraging of the latest technology and seeking smart
solutions.

Figure 1: Objectives of the Research Project
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Chapter 3. Scope of Work

In this report Mussoorie Town will be covered for following parameters as mentioned in ToR.

a) Solid Waste Management.
b) Urban Transport and Parking.
c) Water Availability and Supply.

. : 1
: 8

it
Hip

' 3K ) L
- Ll SO
A. B. C.
Solid Waste Management Urban Transport and Parking Water Availability and Supply

The present issues related to the above-mentioned parameters in Mussoorie Town are identified in
this report. Along with this a Stakeholder Consultation Meeting was also conducted on 02™
September, 2024. After the brainstorming sessions in the Stakeholder Consultation Meeting
appropriate possible solutions and suggestions for improvement are prepared and recommended in
this report based on the feedback provided by the officials for Mussoorie Town.
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Methodology
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Chapter 4. Methodology

The Research Project Methodology is divided into four stages namely Stage-01, Stage-02, Stage-03
and Stage-04, as shown in Figure 2. Stage-01 consists of: the Need of Study, the Objectives defined
and the Scope of Work as mentioned in the ToR. Stage-02 consists of Literature Study and Data
Collection for the Research Project for the parameters mentioned in the Scope of Work. Stage-03
consists of the Data Analysis based on the Major Findings and Issues and Potentials Identified and
the final Stage-04 consists of the possible solutions and suggestions for improvement along with
appropriate recommendations based on the previous stages and brainstorming sessions with the
stakeholders in stakeholder consultation meeting, held on 02nd September, 2024 for Mussoorie
Town.

Figure 2: Methodology Stage Chart
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The detailed work-flow for the above-mentioned Methodology Stage Chart is described in Figure 3

below.

Figure 3: Methodology Flow Chart
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4.1. Data collection tools

Table 1: Data Collection Tools

Primary Data

e Group discussions with public and brainstorming sessions with
stakeholders.

Secondary Data

Collection of data from TCPO, Uttarakhand, Nagar Palika Parishad, PWD,
Traffic Police, Police Department, RTO, Uttarakhand Jal Sansthan, Pey Jal
Nigam Uttarakhand, Hotel owners, Tourism Department, NGOs and other
Government offices Identified.

Government Websites and Reports available.

4.2. Data Analysis Plan

The data analysis is further divided into three parts:

First stage:

e Detailed analysis of all the data collected for each town.

e Comparative data analysis for each town for the three focus areas as per ToR.

e Providing inferences as per the above study.

Second stage:

e |dentifying the major findings driven from the inferences of the first stage

e Identifying Issues and potential

Third stage:

e Prepare implementable action plans

e To assess the identified issues and potential and suggest appropriate recommendation.
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Chapter 5. Uttarakhand — A Profile

5.1.0verview

Formerly called Uttaranchal, Uttarakhand at present is the 27" State of India. It was formed on 9%
November 2000 out of the Hills Districts of Uttar Pradesh and is the 19*" largest State of India with
respect to its geographical area. It is also known as the “Devbhoomi” (The Land of Gods) because of
its various holy places and shrines. It is popular for its scenic beauty, cultural heritage and simplicity
of its people. A great tourist destination because of its religious significance and natural beauty. It
pilgrimages to the sacred Char Dhams of Uttarakhand: Sri Gangotri, Sri Yamunotri, Sri Badrinath and
Sri Kedarnath. The State flower is Brahma Kamal, State Bird is Monal, State Animal is Musk Deer and
State Tree is Buransh (Rhododendron) as shown in Image 1.

Image 1: Uttarakhand State Flower, Bird, Animal and Tree Image

State Flower: State Bird: State Animal: State Tree: Buransh
Brahma Kamal Monal Musk Deer (Rhododendron)

Source: (Google Images, 2024)

As shown in Map 2, Uttarakhand is situated on the Northern part of India and located on the foothills
of the Himalayan Mountain ranges. The state lies in between 28°43' —31° 27' N Latitudes and 77°34'
—81° 02' E Longitudes. It has a land spread over an area of around 53,483 sq. km. Uttarakhand is at a
distance of 355 km from Delhi, NCT of India.

Map 2: Thematic Map of India Highlighting the Location of the State of Uttarakhand and its
Administrative Division, Location of: Airport, Industrial Estates, Hydel Projects and Wildlife
Sanctuaries
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Source: Base Map: (Google Images, 2024) and (Thematic Map Library, Uttarakhand.org, 2024)
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As shown above in Map 3, the State of Uttarakhand shares international and inter-state boundaries.
It shares its boundaries with China in the North, Nepal in the East, Himachal Pradesh in the West and
Uttar Pradesh in the South. The state is broadly divided into two main regions known as Garhwal and
Kumaon. It further comprises 13 districts namely Dehradun (State Capital), Haridwar, Udham Singh
Nagar, Uttarkashi, Tehri Garhwal, Pauri Garhwal, Nainital, Champawat, Rudraprayag, Chamoli,
Almora, Bageshwar and Pithoragarh.

Map 3: Thematic Map of the State of Uttarakhand's Administrative Division
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Garhwal Region: Hilly Area
Garhwal Region: Plain Area
Kumaon Region: Hilly Area
Kumaon Region: Plain Area

UDHAM SINGH NAGAR

Source: Base Map: (Thematic Map Library, Uttarakhand.org, 2024)

As shown in Map 4, the State provides major connectivity through its road network. As per the
(Public Works Department, Government of Uttarakhand, 2024), the State exhibits a huge network of
roads consisting National Highways of 2,091.34 km road length, State Highways of 4,516.91 km road
length, Major District Roads of 2,113.17 km road length, Other District Roads of 2,714.60 km road
length, Village Roads of 23,953.58 km road length, Light Vehicle Road of 536.68 km road length and
Bridle Roads/ Border Tracks of 3,580.25 km road length. There are more than 1000 major bridges in
the State. Uttarakhand Transport Corporation (UTC) is the public sector passenger road transport
corporation that provides bus services in the State.
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Map 4: Road Network Map of Uttarakhand

Source: (Traffic Directorate Uttarakhand Police, 2024)

As per (Traffic Directorate Uttarakhand Police, Government of Uttarakhand, 2024), approximately
86% of the geographical area of the State consists of hills due to this the State has a very limited
railway network (345 km), largely confined to the plains.
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As shown in Map 5, major railway station in the Garhwal Region is situated in Dehradun (one of the
main heads of the Northern Railway region) and Haridwar. While major railway station in the
Kumaon Region is at Kathgodam (the last terminus of the broad-gauge line of the North East
Railways) and Tanakpur. Other railway junctions include Pantnagar, Lalkuan, Haldwani, Roorkee,
Rishikesh, Kotdwar, Ramnagar and Rudrapur.

Map 5: Major Railway Stations in the Garhwal and Kumaon Region of Uttarakhand

Rudraprayag

Dehradun

Pithoragarh

Haridwar Pauri Garhwal

Champawat

Major Railway Stations in Garhwal Region
1. Dehradun Railway Station

2. Haridwar Railway Station

Major Railway Stations in Kumaon Region
3. Kathgodam Railway Station

4. Haldwani Railway Station

Source: Base map: (Google Images, 2024), Author

SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 23| 161



Report: Mussoorie Town December 2024

As per the (euttaranchal, 2011), the State has a total of five airports. Out of these five, two are major
domestic airports, namely: Jolly Grant Airport (primary airport) in Dehradun District and Pant Nagar
airport in Udham Singh Nagar District. The Gauchar Airport in Chamoli District is operated by the
Indian Army and provides helicopter services for the Char Dham Yatra. The Bharkot Airport or the
Chinyalisaur Airport in Uttarkashi District is presently used as an Advanced Landing Ground (ALG) by
the Indian Airforce. The Naini Saini Airport in Pithoragarh District is used for authoritative utilize. The
primary airport (Jolly Grant Airport) of the State is located at a distance of 35 km from Dehradun
town. The Map 6 below shows the location of all the five airports in Uttarakhand.

Map 6: Major Airports in Uttarakhand

Rudraprayag
Dehradun
- 5
Pithoragarh
Bageshwar

Pauri Garhwal

Almor

Major Airport In Garhwal Region
1. Jolly Grant Airport, Dehradun

Other Airports In Kumaon Region

2. Pantnagar Airport, Udham Singh Nagar

Other Airports In Uttarakhand

3. Gauchar Airport, Chamoli

4. Bharkot Airport/ Chinyalisaur Airport, Uttarkhashi
5. NainiSaini Airport, Pithoragarh

Source: Base map: (Google Images, 2024), Author
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The following Table 2, shows the detailed overview for the State of Uttarakhand.
Table 2: Overview of the State of Uttarakhand, India (Census 2011)
GEOGRAPHICAL LOCATION
Country India
Situated on Northern part of India on the
foothills of Himalayan
Mountain Range
State Uttarakhand
State Capital City Dehradun
Latitude 28°43'-31°27'N
Longitude 77°34'-81°02'E
Geographical Area (Total) 53,483 sqg. km.
Geographical Area (Urban)
Geographical Area (Rural)
Total Forest Area 38,000 sqg. km.
Average elevation (ASL) 1,938 m
Surrounded by North: China
East: Nepal

West: Himachal Pradesh
South: Uttar Pradesh

POPULATION DATA

Total Population
Total Urban Population
Total Rural Population

100, 86,292 (100%)
30, 49,338 (30%)
70, 36,954 (70%)

Male Population (Total)
Male Population (Urban)
Male Population (Rural)

51, 37,773 (100%)
16, 18,731 (32%)
35, 19,042 (68%)

Female Population (Total)
Female Population (Urban)
Female Population (Rural)

49, 48,519 (100%)
14, 30,607 (29%)
35,117,912 (71%)

Population Density (Overall)
Population Density (Urban)
Population Density (Rural)

189 per sq. km.

Population Growth-Rate (2011) (%) 18.81
Average Literacy Rate (%) (Overall) 78.82
Average Literacy Rate (%) (Urban) 84.45
Average Literacy Rate (%) (Rural) 76.31
Male Literacy Rate (%) (Overall) 87.40
Male Literacy Rate (%) (Urban) 89.05
Male Literacy Rate (%) (Rural) 86.62
Female Literacy Rate (%) (Overall) 70.01
Female Literacy Rate (%) (Urban) 79.25
Female Literacy Rate (%) (Rural) 66.18
Sex-Ratio (female per thousand male) (Overall) 963
Sex-Ratio (female per thousand male) (Urban) 884
Sex-Ratio (female per thousand male) (Rural) 1,000
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ADMINISTRATIVE SET UP
Number of Divisions 2
Garhwal Division
Kumaon Division
Number of Districts 13
Number of Tehsils 110
Number of Sub-Tehsils 18
Number of Development Blocks 95
Number of Nyaya Panchayats 662
Number of Gram Panchayats 7796
Number of Census Villages 16,793
Number of Nagar Nigam 9
Number of Nagar Palika Parishad 42
Number of Nagar Panchayats 52
Number of Cantonment Board 9
Number of Census Towns 41
Number of Industrial Townships 02
Number of Development Authority 14
Number of Lok Sabha Constituency 05
Number of Rajya Sabha Constituency 03
Number of Vidhan Sabha Constituency 70

Source: (Census India, 2011), (State Disaster Management Plan, Volume-1, 2020-21) and (Uttarakhand At A Glance, 2021-

5.2.Physical Features and Topography

22)

The State is rich in natural resources like water and forests with many glaciers, rivers, dense forests
land, snow-clad mountain peaks and 175 rare species of aromatic and medicinal plants. As shown in
Figure 4, out of the total geographical area (53,483 sg.km.) of the State, almost 64% of the total
geographical area of the state is under forests, 23% is under permanent snow cover, glaciers and
steep slopes and only 13% area is available under the net sown area in the State.

Figure 4: Percentage of Area Distribution of Uttarakhand (Census 2011)

Total Area: 53,483 sqg. km.

Net Sown Area, 13%

Rocky/Snow-
Covered/Glaciers/Unproductive/
Degraded-Land, 23%

Forest Area, 64%

Source: (District Census Handbook, 2011), Author
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As shown in Map 7, being a part of the Western Himalayas, Uttarakhand’s terrain is categorised into
four altitudes namely: 0-1200 meters (Terai, Bhabar and Shivalik), 1200-2400 meters (Lesser
Himalaya), 2400-3600 meters (Greater Himalaya) and 3600-3800 meters (Trans Himalaya). There is a
huge geographical range within the State which sometimes acts as a major constraint for the overall
development of the state as around 86% of the State is hilly terrain. As per the (Government of
Uttarakhand: State Profile), the State is rich in mineral deposits like limestone, marble, rock
phosphate, dolomite, magnesite, copper, gypsum, etc.

Map 7: Terrain Map of Uttarakhand
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Source: (Thematic Map Library, Uttarakhand.org, 2024)
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As shown in Map 8, the State has all the major climatic zones varying from hot and sub-tropical at
the lower elevations to cold alpine climate (summers are cool and winters are harsh) at higher
elevations. Warm and cool temperate climate persists over the areas in between. Due to this vivid
range of climatic conditions the State has a variety of horticulture, floriculture and agriculture.

Map 8: Climate Classification of Uttarakhand
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As per (State Disaster Management Plan, Volume-1, 2020-21), as the State falls under the Zone IV
and V of Earthquake Zonation Map, Uttarakhand is prone to natural disasters. It frequently faces
natural disasters like earthquakes, landslides, cloudburst, flash floods, floods, avalanches, droughts,
lightening, forest fires, cold waves and hailstorms. Apart from these man-made disasters like
Industrial Disasters and weather hazards like Western Disturbances (during winters) also affects the
State. Map 9 below, depicts the Earthquake Zonation Map for the State of Uttarakhand.

Map 9: Earthquake Zonation Map for the State of Uttarakhand
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Source: (Disaster Mitigation & Management Centre, Uttarakhand Secretariat)
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As shown in Map 10, the State has 6 major river basins namely: Alaknanda basin, Bhagirathi basin,
Sharda basin, Ramganga basin, Ganga basin and Yamuna basin.

Map 10: Uttarakhand State: Major River Basins
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Source: (Uttarakhand River Atlas, National Mission for Clean Ganga, Ministry of Jal Shakti, Department of Water Resources,
River Development & Ganga Rejuvenation, Government of India, 2021)
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5.3.Demography and Socio-Economic Profile
5.3.1. Demography

As shown in Figure 5, according to the (Census India, 2011) approx. 30% (30,49,338) of the total
population (100,86,292) of the State resides in the urban area. Out of the total urban population
(30,49,338), 53% (16,18,731) is the male population and 47% (14,30,607) is the female population.

Figure 5: Population-Split of Uttarakhand (Census 2011)

Total Population of State Total Urban Population of The State: 30%
(As Per Census 2011): 100,86,292 Persons (As Per Census 2011): 30,49,338 Persons

Total Urban
Population
30%

Females
47%

Males
53%

......
fea,
-----
.....
.....
-----
......

Total Rural
Population
70%

Source: (Census India, 2011), Author

As shown in Figure 6, according to the (Census India, 2011), the Urban Area of Uttarakhand has an
Average Literacy Rate of 84.45% which is higher than the Average Literacy Rate of the State i.e.
78.82%.

Figure 6: Comparative Analysis of the Average Literacy Rate of Uttarakhand and the Urban Areas of
Uttarakhand (Census 2011)

Average Literacy Rate

Urban Areas of Uttaakhand |
B4.45%

Uttarakhand f— 7E.EZ%

Source: (Census India, 2011), Author
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As shown in Figure 7, according to the (Census India, 2011), the Urban Areas of Uttarakhand has
higher Average Male Literacy Rate (96.09%) than the Average Female Literacy Rate (89.47%).

Figure 7: Comparative Analysis of the Average Male and Female Literacy-Rate of Urban Areas of
Uttarakhand (Census 2011)

Average Male and Female Literacy Rate of Urban Areas of Uttarakhand
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Source: (Census India, 2011), Author

As shown in Figure 8, the urban area has an average sex-ratio of 884 females over 1000 males which
is lower than the average sex-ratio of the State i.e. 963 females per 1000 males.

Figure 8: Comparative Analysis of the Sex-Ratio of Urban Areas of Uttarakhand and the State of
Uttarakhand (Census 2011)

Sex-Ratio of Urban Areas of Uttarakhand and Uttarakhand State
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Source: (Census India, 2011), Author
5.3.2. Social and Cultural Aspects

As per the (Census India, 2011), Uttarakhand has a Hindu majority with 82.97% of Hindu population
followed by 13.95% of Muslim population, 2.34% Sikh population, 0.37% of Christian population,
0.15% of Buddhist population, 0.09% of Jain population, 0.01% of Other Religions population and
0.12% of population with No Religion Stated. Major languages spoken in the State are Hindi and
Sanskrit with Hindi being the official language of the State.

5.3.3. Economic Profile

As shown in Figure 9, according to the (Census India, 2011), around 38% (38, 72,275) of the total
population of the State (i.e. 100, 86,292) is working population. Out of the total working population
(38,72,275) around 74% (28,70,624) are Main Workers (of which 72% are males while only 28% are
females) and 26% (10,01,651) are Marginal Workers. Out of the total Main Workers, 36% are
Cultivators, 9% are Agriculture Labourer, 3% works in the Household Industries and 52% are engaged
as Other Workers. While 62% (62,14,017) of the total population of the State is the Non-Working
SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 32161
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Population. As per the (State Horticulture Mission, Govt. of Uttarakhand , 2024), agriculture is a
predominant sector in the state economy and it contributes around 23.4% in the State Domestic
Product (GDP).

Figure 9: Working Population Split and Distribution of Main Workers in Uttarakhand (Census 2011)

Working and Non-Working Population of Working Population of Distribution of Main Workers in
Uttarakhand (As Per Census 2011) Uttarakhand (As Per Census 2011) Uttarakhand
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Source: (Census India, 2011), Author
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Chapter 6

Mussoorie Town
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Chapter 6. Mussoorie Town

6.1.0verview

As shown in Map 11, Mussoorie, often called the “Queen of Hill Stations,” it has also gained a
reputation from British elites who sought refuge from the scorching summers of Delhi and Kolkata.
Mussoorie hill station is situated about 38 km from Dehradun at coordinate 30.4953° N 78.0745° E,
with an average altitude of 2,005 meters (6,578 ft). It offers commanding views of the snow-capped
ranges to the northeast and the Doon Valley and Shiwalik range to the south, creating a fairy-tale
atmosphere for visitors. The highest point in Mussoorie is Lal Tibba, standing at over 2,290 meters
(7,500 ft). Located 300 kilometres north of Delhi, Mussoorie is a popular hill station overlooking the
Doon Valley and the city of Dehradun, the gateway to Garhwal in the Himalayas.

Mussoorie was founded in 1823 but was never an official summer capital like Shimla or Nainital.
Instead, it remained a destination for romance and leisure, earning the title "Honeymoon Capital of
India." The town's charm is evident in its historic spots such as Landour Bazaar, Chaar Dukaan, Lal
Tibba, Gun Hill, Camel Back Cemetery, the Mussoorie Library, and the historic Savoy Hotel. It also
offers spectacular Himalayan views, with peaks like Bandarpoonch, Srikantha, the Gangotri group,
and Chaukhamba appearing close enough to touch.

Map 11: Location Map of Nagar Palika Parishad, Mussoorie in Dehradun District, Uttarakhand, India
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Source: (Google Images, 2024), (Maps of India, 2024), Author
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The following Table 3, shows a comprehensive overview of Mussoorie Town as per the Census 2011.

Table 3: Overview of Mussoorie Town (Census 2011)

GEOGRAPHICAL LOCATION

District Dehradun
Tehsil Dehradun
Town Mussoorie
Latitude 30.4953° N
Longitude 78.0745° E
Geographical area of the Town 64.75 sqg. km.

Average elevation of district headquarters (ASL)

2,005 meters (6,578 ft.)

POPULATION DATA (CENSUS 2011)

Total population 30,118
Male population 16,623
Female population 13,495
Population density (persons per sq. km.) 465
Population growth rate (%) 2001-2011 15.5%
Average literacy rate (%) 89.70%
Male literacy (%) 86.5%
Female literacy (%) 75.9%
Sex-Ratio (female per thousand male) 812
ULB

Nagar Palika Parishad Mussoorie 11 Wards

Source: (Gol, District Census Handbook, Champawat, 2011), (Census India, 2011)
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6.2.Physical Features and Topography

As shown in Map 12, as per the (Department of Applied Geology, Dibrugarh Univercity, Dibrugarh,
2020), Mussoorie Town geographically lies within the Lesser Himalayas region (1200-2400m) on the
north and Outer Himalayan to the south of Uttarakhand. The terrain is predominantly steep and
rugged, with winding roads and pathways that navigate the hilly landscape. This region is
characterized by the presence of sedimentary rocks line limestone, dolomite, quartzite, and slate
formations. The geology of the area has been shaped by tectonic, fluvial and glacial processes over
time.

Map 12: Geographical Location of Mussoorie Town in Uttarakhand
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Source: Base map: (Thematic Map Library, Uttarakhand.org, 2024), Author
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As shown in Map 13, Mussoorie experiences cool summers, chilly winters and moderate to heavy
rainfall during the monsoon season. The temperature in Mussoorie town ranges from 26°C to 13°C.
Some of the high mountainous areas even receive precipitation in the form of snowfall.

Map 13: Climatic Classification Map of Uttarakhand Highlighting the Climatic Conditions of

Mussoorie Town
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As shown in Map 14, Mussoorie Town falls in the Zone IV of the Earthquake prone zone i.e. the
second most vulnerable zone prone to earthquakes and disasters.

Map 14: Location of Mussoorie Town in Earthquake Zonation Map of Uttarakhand
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Source: (Thematic Map Library, Uttarakhand.org, 2024), Author
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6.3.Demography and Socio-Economic Profile
6.3.1. Demography

As shown in Figure 10, as per the (Census India, 2011), Dehradun Tehsil has 77% (7, 61,965 persons)
of its total population in the urban areas i.e. including 11 Towns. The Nagar Palika Parishad,
Mussoorie has 55% (16,623 persons) of male population and 45% (13,495 persons) of female
population in the Town.

Figure 10: Population Distribution of the Urban and Rural Areas in the Dehradun Tehsil and Male-
Female Population of the Nagar Palika Prishad, Mussoorie (Census 2011)

Population Distribution of all the Urban Areasin  Male-Female Population of

the Champawat Tehsil (Census 2011) MNagar F.'ali{kca Parisr;::;”
ussoorie ensus

Mussoorie Nagar
Palika Parishad: —
30,118

Females
45%
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55%

Dehradun tehsil:
1306191

Source: (Census India, 2011), Author

As shown in Figure 11, Mussoorie town has 812 females per 1000 males. Thus, making the sex-ratio
of Mussoorie Town to be lower than the sex-ratio of Dehradun District i.e. 963 females per 1000
males.

Figure 11: Comparative Analysis of Sex-Ratio of Nagar Palika Parishad, Mussoorie and Dehradun
District (Census 2011)

Sex-Ratio of NPP, Mussoorie and Dehradun District
(Census 2011)
1000 812 1000 963
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Source: (Census India, 2011), Author

As shown in Figure 12, the average literacy rate of Mussoorie Town (94.50%) is higher than the
average literacy rate of Dehradun District (78.82%).

Figure 12: Comparative Analysis of Average Literacy Rate of Nagar Palika Parishad, Mussoorie and
Dehradun District (Census 2011)

Average Literacy Rate of NPP, Mussoorie and Dehradun District
(Census 2011)

Dehradun District 78.82%

NPP, Mussoorie 89.70%

Source: (Census India, 2011), Author
6.3.2. Social and Cultural Aspect

As per (Census India, 2011), in Nagar Palika Parishad, Mussoorie, out of the total population (30,118
persons) of the town 18.52% (5,578) of population is Schedule Caste (SC) and 0.85% (256) of
population is Schedule Tribe (ST).

As per the (Census India, 2011), Nagar Palika Parishad, Mussoorie, has a Hindu majority with 80.67%
of Hindu population followed by 7.70% of Muslim population, 3.77% of Christian population, 1.32 %
Sikh population, 5.90% of Buddhist population, 0.32% of Jain population, 0.13% of Other Religions
population and 0.20% of population with No Religion Stated.

6.3.3. Economic Profile

Figure 13: Demography of Working Population of Nagar Palika Parishad, Mussoorie (Census 2011)

Working and Non-Working Population of Distribution of Working Population of Distribution of Main Workers in NPP,
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Source: (Census India, 2011), Author

As shown in Figure 13, according to the (Census India, 2011) around 35.5% of the total population of
Nagar Palika Parishad, Mussoorie is engaged in working activities. Thus, making the total working
population to be 10,692 persons. Out of this total working population, 90.4% of the population are
Main Workers (employed or earning more than 6 months) i.e. 9,665 persons (83% males and 17%
females) and the remaining 9.6% of the total working population are Marginal Workers (working for
less than 6 months) i.e. 1,027 persons (75% males and 25% females). Out of the total Main Workers,
1.3% are Cultivators, 0.8% are Agriculture Labourers, 2.8% work in the Household Industries and
95.2% are engaged as Other Workers. While the remaining 64.5% of the total population of the
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Nagar Palika Parishad, Mussoorie is the Non-Working Population i.e. 19,426 persons. Tourism is the
mainstay of Mussoorie’s economy, with visitor flocking to the town for its natural beauty, colonial
architecture, and pleasant climate. Other economic activities include architecture, mining and small-
scale industries.

6.4.Discussions during the Stakeholder Consultation Meeting held on 02" September 2024 in NPP,
Mussoorie

As shown in Image 2 below, a Stakeholder Consultation Meeting was held on 02" September 2024 in
NPP, Mussoorie. This meeting was attended by 15 stakeholders/participants as mentioned in the list
attached in Annexure C.

Image 2: Images of Stakeholder Consultation Meeting Held on 02" September 2024 in NPP,
Mussoorie
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Source: (Stakeholder Consultation Meeting, 2024)
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Based on the feedback provided by the Officials during the brain storming session of the Stakeholder
Consultation Meeting, possible solutions and suggested projects are recommended in this final
report for improvement of each parameter i.e. a) Solid Waste Management, b) Urban Transport and
Parking and c) Water Availability and Supply in Mussoorie Town.

6.5. Post Study Workshop — 10 Dec. 2024

A post study workshop was held at the Dr. R. S. Tolia Academy of Administration Nainital on 10"
December 2024. Representatives of all the three towns of Mussoorie, Almora and Pauri participated
in the meeting and the findings of the research work were discussed. Some suggestions for further
improvement of the draft Final Report were given. Some data gaps were also noticed. All these data
gaps and suggestions have been incorporated. The list of participants is given in the Annexure C.
Photographs of the workshop are shown below:

Image 3: Some images of the Post Study Workshop -10" Dec. 2024, Nainital
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Source: (Dr. R. S. Tolia Uttarakhand Academy of Administration (ATl))
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6.6.Current Situation as per the Data Provided by the Officials Met During Field Visit

As per the discussion with the officials of Nagar Palika Parishad, Mussoorie and the data collected as
attached in Annexure A, at present the Mussoorie encompasses 64.74 Sq.km and divided into 13
wards. The population of the town is approximately 42,000, with significant floating population that
fluctuates between 15,000 to 20,000 per day during peak season and 3,000 to 7,000 per day during
off- peak seasons.

Map 15: Present Boundary Map of Nagar Palika Parishad, Mussoorie (2024)
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Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

At present, the Nagar Palika Parishad, Mussoorie has a total of 8,400 households (HHs) with an
average household (HH) size of 5.

As shown in Table 4, in terms of infrastructure, the Nagar Palika Parishad is responsible for solid
waste management, while the Uttarakhand Jal Sansthan handles water supply and maintenance. The
Pey Jal Nigam Uttarakhand oversees the construction of water treatment plants and water
distribution pipelines, and the public works Department manages the road network.
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Table 4: Present Overview of Mussoorie Town as per the Discussions and the Data Provided by the
Officials Met During Field Visit and Stakeholder Consultation Meeting (2024)
Present Overview of Mussoorie Town (2024)

Area of Mussoorie Town (2024) (in sq. km.) 64.74

Total number of wards in Mussoorie Town (2024) 13

Ward 01 Jhadipaani

Ward 02 Barloganj

Ward 03 Raajmandi

Ward 04 Jhaalki

Ward 05 Landaur

Ward 06 Nagar Palika Compound

Ward 07 Kulri Bazaar

Ward 08 Kachhari

Ward 09 Sumitra Bhavan- Husainganj

Ward 10 Kitaabghar

Ward 11 Indra Colony

Ward 12 Pologround

Ward 13 Bhadraaj

Total population in Mussoorie Town (2024) 42,000

Floating Population of Mussoorie Town (2024) (per e On season — 15,000 to 20,000 per

day) day
¢ Off season — 3,000 to 7,000 per day

Total number of Households (HHs) in Mussoorie Town 8,400

Name of department responsible for Solid Waste Nagar Palika Parishad, Mussoorie

Management in Mussoorie Town

Name of department responsible for Uttarakhand Jal Sansthan (UJS),

Water Supply in Mussoorie Town Mussoorie

Name of department responsible for Construction and Pey Jal Nigam Uttarakhand (PJNU),

Maintenance of Water Distribution Network Pipeline Mussoorie

Name of department responsible for Construction and Public Works Department (PWD),

Maintenance of Road Network in Mussoorie Town Mussoorie

Source: (Nagar Palika Parishad, Mussoorie, 2024), (Uttarakhand Jal Sansthan, Mussoorie, 2024), (PWD, Mussoorie, 2024),
(Uttarakhand Tourism Development Board, Mussoorie, 2024), (RTO, Dehradun, 2024), Author

As mentioned in Table 5, the Main Market areas and busiest shopping hub of Mussoorie Town is
located along the Mall Road. It is lined with local cafes, restaurants and shops selling souvenirs,
handcraft, clothing and home décor. Near the bus station is the picture Palace market, known for its
eclectic mix of clothing shops, accessory stores, and street food vendors. Library Bazar, located at
Gandhi Chowk, is lively market with numerous shops selling books, clothing and local produces,
complemented by its historical 19" century library. The Tibetan Market on camel’s back road at
Savitiru villa, Jhula Ghar, provides a cultural shopping experience with Tibetan artefacts, jewellery,
and clothing. Kulri Bazaar, situated in the Kulri area, is another popular shopping destination with a
wide range of stire offering cloth, accessories, electronics and groceries. Lastly, Sister Bazaar in
Landour offers a quaint shopping experience with its colonial era charm, featuring a few shops that
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sell groceries, baked goods and household items. Each of these markets adds to the vibrant and
diverse shopping landscape of Mussoorie.

Table 5: List of Major Market Areas in Mussoorie Town and their Location

Major Market Areas in Mussoorie Town and their Location
S. Market Areas Location
No.
1 | Mall road Market Along Mall road, Mussoorie
2 | Picture palace Market Near Picture palace bus station
3 | Library Bazaar Gandhi Chowk
4 | Tibetan Market Savitri villa, camel’s back Rd, Jhula Ghar,
Mall road
5 | Kulri Bazaar Kulri Mussoorie
6 | Landour Market Landour

Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

Image 4: Location of and Images of Main Market Areas in Mussoorie Town

5 Landour Market

2 Kulri Bazaar

Source: (Google My Maps, 2024), (Primary Survey, 2024), Primary survey by (Primary Survey, 2024)

6.7.Comparative Analysis of Nagar Palika Parishad, Mussoorie (as per Census 2011) and Nagar
Palika Parishad, Mussoorie (at present, 2024), as per the Discussions and the Data provided by
the Officials Met

The Table 6 below, shows the comparative analysis of the Nagar Panchayat, Mussoorie (as per Census
2011) and Nagar Palika Parishad, Mussoorie (at present, 2024) as per the discussions and the data
provided by the officials met during field visit in the month of July 2024 and Stakeholder Consultation
Meeting on 02" September 2024. Along with the inferences for the same.
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Table 6: Comparative Analysis of Nagar Panchayat, Mussoorie (as per Census 2011) and Nagar Palika
Parishad, Mussoorie (at present, 2024), as per the Discussions and the Data provided by the Officials

Met

Present Scenario as per the Discussion and the Data Provided by the Officials Met During Field Visit
and Stakeholder Consultation Meeting

Overview Nagar Panchayat, Nagar Palika Inferences
Mussoorie Parishad,
As Per census Mussoorie
(2011) (2024)
Area of NPP, | 64.75 sqg. km. 64.75 sq. km. At present i.e. 2024 the area of
Mussoorie Town has no increase in its area
since 2011.
No. of Wards | 11 13 Subsequently, the number of
in NPP, wards has increased from 11 to
Mussoorie 13.
Total 30,118 Persons 42,000 Persons The existing total population of
Population ( Projected by the NPP, Mussoorie was not
of NPP, Census ) available (as per the discussions
Mussoorie with the officials met).
According to the Census of India,
the projected population is 42,000
persons
Therefore, there has been an
increase of 39.45% in the total
population of NPP, Mussoorie.
Total 6,245 8,400 The total number of Households
Number of (HHs) at present (2024) has
Households increased 34.5% times since 2011.
(HHs)
Average HH (4 5 The Average HH size has increased
Size from 4 to 5.
Population 4.65 PPH 6.49 PPH There has been approx. 39.57% of
Density of increase in the population density
NPP, i.e. from 4.65 person/hectare to
Mussoorie 6.49 person/hectare.
Floating 11.20 Lakh 14.7 Lakh by the The over tourism in Mussoorie
Population year of 2023 Town has resulted in the diversion
of NPP, On Season — 15,000- and spread of tourists towards
Mussoorie 20,000 per day other areas surrounding it.

Off-season — 3,000
to 7,000 per day

This has resulted in slight Tourist
influx in Mussoorie Town since
2022 i.e. 1,500 to 2,000 persons
per day during the months of
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April, May, June, July, December
and January.

e This number may even escalate
up-to 3,000 persons during the
peak tourism season i.e. the
month of June.

Source: (Census India, 2011), (Nagar Palika Parishad, Mussoorie, 2024), (Stakeholder Consultation Meeting, 2024), (Primary
Survey, 2024)

6.8.Tourist Footfall of Mussoorie Town

As shown in Table 7, the initial period from 2011 to 2012 saw a steady increase in tourist footfall,
reflecting Mussoorie’s growing popularity as a tourist destination but in 2013, there was a notable
decline in tourist numbers (12.05 lakh to 10.76 Lakh from 2012 to 2013), likely due to the devastating
Kedarnath, Uttarakhand flood in June 2013. The floods caused significant damage to infrastructure
and heightened safety concerns among potential visitors. However, the subsequent year saw a
significant recovery, with tourist numbers reaching 13.97 lakh in 2014. The period from 2015 to 2019
(27.69 lakh to 30.24 Lakh) a dramatic surge in tourist footfall. In 2020, the number of tourist reduced
to 10.16 lakh persons only, reflecting the effects of lockdowns, travel restrictions and health
concerns. However, with the easing of restrictions and the rollout of vaccination campaigns there
was a recovery in 2021, with tourist numbers rising to 12.30 Lakh. In 2022, the tourist footfall was
11.74 Lakh. This slight decline from the previous year suggests a stabilization, as the tourism industry
adapted to the normal.

Table 7: Annual Tourist Footfall of Mussoorie Town from the Year 2011 to 2024 as per the Tourism
Department of Mussoorie, Uttarakhand

Annual Tourist Footfall of Mussoorie Town from the year 2011 to 2022
as per the Tourism Department Mussoorie, Uttarakhand
Year Total Number of Tourists Visiting Mussoorie Town
2000 8,50,746
2001 8,91,938
2002 9,91,344
2003 1,027,738
2004 1,027,668
2005 1,047,792
2006 1,055,836
2007 1,081,322
2008 1,091,956
2009 1,102,567
2010 1,104,796
2011 1,120,287
2012 1,205,291
2013 1,075,975
2014 1,396,702
2015 2,769,272
2016 2,795,124

SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 54| 161




Report: Mussoorie Town December 2024
2017 2,795,973
2018 2,872,025
2019 3,023,839
2020 1,016,337
2021 1,229,808
2022 1,173,789
2023 14,71,924
2024 11,34,400

Source: (Tourism Department, Mussooriel, Uttarakhand, 2024),

Figure 14: Annual Tourist Footfall of Mussoorie Town from the Year 2011 to 2024 as per the Tourism
Department of Mussooriel, Uttarakhand
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Table 8 Details of Tourist influx in the year of 2022

Tourist influx in the year of 2022
S. no. Month National Foreigner Total
1 Jan-22 30,000 55 30,055
2 Feb. 2022 35,135 174 35,309
3 Mar-22 1,09,240 373 1,09,613
4 Apr-22 1,45,431 105 1,45,536
5 May-22 2,15,427 477 2,15,904
6 Jun-22 1,63,432 108 1,63,540
7 Jul-22 43,428 263 43,691
8 Aug-22 87,542 135 87,677
9 Sep-22 2,19,538 109 2,19,647
10 Oct-22 1,21,905 126 1,22,031
11 Nov-22 1,02,117 201 1,02,318
12 Dec-22 1,96,468 135 1,96,603
Total 14,69,663 2,261 14,71,924

Source: (Tourism Department, Mussoorie, Uttarakhand, 2024),

In 2022, Mussoorie witnessed a total tourist influx of 1,471,924, comprising 1,469,663 national and
2,261 foreign tourists. The influx showed distinct seasonal patterns, with peaks in May (2,15,904) and
June (1,63,540) due to summer vacations and a significant increase in December (1,96,603) driven by
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the holiday season. The months of July and September saw a decline, with 43,691 and 87,677
tourists respectively, likely due to the monsoon season. The influx of foreign tourists remained
consistently low throughout the year, with the highest number recorded in May (477).

6.9.Final Population Calculation as of 2024

The final population of Mussoorie in the year 2024 has been worked out as follows:

Categories Population
01. Population as per 2011 Census 30,118
02. Population as per 2024 Projected | 42,000
(by Census)
03. Tourist Population 20,000 per day (On Season)
7,000 per day (Off Season)
04. Boarding  Schools/ Institutes | 10,024
(please see detailed Annexure)
05. LBSNAA 700
06. Cantonment Area 3,200
07. Hospitals 600
08. Floating Population 4,000
09. Tenants 10,000
90,524 (On Season)
Total Population
P 77,524 (Off Season)

Source: (Census India, 2011), (Nagar Palika Parishad, Mussoorie, 2024), (Stakeholder Consultation Meeting, 2024), (Primary
Survey, 2024)
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Chapter 7
Mussoorie Town:
Solid Waste Management (SWM)
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Chapter 7. Mussoorie Town: Solid Waste Management

7.1.System Infrastructure

The Solid Waste Management (SWM) in Mussoorie Town is the responsibility of the ULB: Nagar
Palika Parishad, Mussoorie. As per the discussions with the officials met (as mentioned in Annexure
C) the Table 9 below, shows the existing system infrastructure for the SWM in NPP, Mussoorie.

Table 9: Overview of System Infrastructure for Solid Waste Management (SWM) in Mussoorie Town

System Infrastructure Provided By NPP, Mussoorie

Community Bins

Total Number of Dustbins e The Town is Bin-Free under the Swatch Bharat
Total Number of Large Mission 2.0.

Dustbins e In the Commercial Areas along with Mall road to
Ward Wise Number of Large prevent littering of garbage the shop owners and
Dustbins (on an average) Bin- Free road side vendors keep their individual dustbins.
Total Number of Small

e However, to ensure comprehensive waste

Dustbins management coverage fixed mesh bins have been
Ward Wise Number of Small installed along the road in the outer regions of the
Dustbins (on an average) town.

Staff Appointed by NPP, Mussoorie and KEEN (Private agency)

Total Number of Sanitation Workers 285
*  Number of Sweepers

appointed by NPP, Mussoorie 108

» Staff appointed by KEEN 177

Frequency of Cleaning of Roads and Streets for Commercial and Residential Areas by the staff
appointed by NPP, Mussoorie

During Summers Three times a day

*  Morning: 06:00 am to 10:00 am

* Evening: 02:00 pm to 05:00 pm

* Night sweeping: After 10:00 pm (Mall Road)
During Winters Three times a day

* Morning: 06:00 am to 10:00 am

* Evening: 02:00 pm to 05:00 pm

* Night sweeping: After 10:00 pm (Mall Road
Garbage Pick-Up Vehicles for Solid Waste Collection and Transportation

Garbage Pick-Up Vehicles Provided by * 3 Bolero Pick-Up with the capacity of 2000kg each

the NPP, Mussoorie to the Private » 1 TATA ACE with the capacity of 750kg
Agency (KEEN) for Solid Waste * 2 Tractor with the capacity of 1500kg and 2000kg
Collection and Transportation Total Capacity = 12.04 m3

KEEN (Private Agency) Garbage Pick-Up | * 7 Bolero Pick-Up with the capacity of 2000kg each
Vehicle for Solid waste Collection and * 1 Bolero Maxi truck Plus with the capacity of 1200kg
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Transportation Total Capacity = 17.85 m?
Total Garbage Pick-Up Vehicles
Capacity by both NNP, Mussoorie and 29.89 m3
KEEN

Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

As shown in Table 9, Mussoorie is Bin free city, under the Swatch Bharat Mission 2.0, highlighting the
initiative’s success in reducing public littering. In commercial areas, particularity along mall Road,
shop owners and roadside vendors are responsible for maintaining individual dustbins to prevent
littering. To ensure comprehensive waste management coverage, fixed mesh bins have been installed
along the roads in the outer regions of the town. This approach helps in maintaining cleanliness even
in less populated areas and serves as an additional measure to support the bin-free status of the
main town area.

Image 5: Existing Condition of the Garbage Bins in Outer regions of Mussoorie Town
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Source: (Primary Survey, 2024)

SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 60| 161



Report: Mussoorie Town December 2024

The sanitation infrastructure of Mussoorie, managed by the NPP in collaboration with the private
agency KEEN and KEEN has total 285 workers dedicated to management the waste and cleaning
roads and streets. Out of total 285 workers, 108 workers hired by the NPP, Mussoorie and 177
workers are hired by the KEEN. The cleaning operations are conducted three times a day throughout
the year, with specific schedules foe both summer and winter season. During summer, the cleaning
takes place in the morning 6:00 am to 10:00 am, in the evening from 2:00 pm to 5:00 pm, and night
sweeping during the winter, ensuring consistent cleanliness.

Table 10 Details of Sanitation workers and Sweepers appointed by KEEN (Private Agency) in
Mussoorie Town

Workforce Structure Appointed for Solid waste Management by KEEN (Private Agency)

Operations Manager 1
Relations Manager 1
Finance Assistant 1
Head Supervisor 2
Supervisor 9
Health-NPPM 1
IEC Team 24
Intern-Finance 1
Sanitation workers and Sweepers workers 107
Driver 4
Helper (Vehicle) 26
Total 177

Source: (KEEN, Mussoorie, 2024)

As shown in Table-11, workforce structure designated for cleaning roads and streets across various
wards. Team includes 1 operation manager responsible for overseeing the overall sanitation
operations, 1 Relations manager who handles communication and coordination among different
stakeholders, 1 Finance Assistant who manages the financial aspects of the sanitation operations, 2
Head Supervisors who ensure the proper execution of sanitation tasks, 9 Supervisors who manage
the sanitation workers and sanitation tasks, 1 Health-NPPM responsible for maintaining health
standards within the sanitation operations, 24 members of the IEC team (Information, Education and
Communication) who spread awareness about cleanliness and hygiene, 1 intern-Finance assisting
with financial tasks, 107 sanitation workers and sweepers who perform the actual cleaning of roads
,streets and collecting waste from Door-to-Door within the allocated wards , 4 Drivers who operate
the garbage collation vehicles and 26 Helpers who loading and unloading the garbage form the
Vehicles.

Table 11 Wards wise details of Sanitation workers and Sweepers in Mussoorie Town

Wards Wise Number of Sanitation Workers and Appointed for Cleaning of Roads and Streets by
KEEN (Private Agency)

W-1 4
W-2 17
W-3 9
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W-4

W-6

4
W-5 7
5
7

W-7

W-8 18

W-9 13

W-10

W-11

W-12

W-13

Total 107

Source: (KEEN, Mussoorie, 2024)

As per the discussions with the officials met the following Table 12 below, consists of a brief
description of the activities undertaken by the NPP, Mussoorie and the Private Agency as per the
contract for the Solid Waste Management in between them. According to the contract, the Private
Agency is responsible for the door-to-door collection, segregation, transportation, storing of
segregated dry waste, hiring of sanitation workers for the solid waste management, providing salary,
equipment, safety masks, uniforms, ID cards, Insurance to the sanitation workers, providing fuel and
vehicle repairs and collecting the user charge for Solid Waste Management in NPP, Mussoorie. While
the NPP, Mussoorie is responsible for composting of segregated wet waste, selling the fertilizer
produced after composting, taking care that the solid waste is not burned in the open in Town,
providing buckets, plastic bags, vehicles, small dustbins, big dustbins etc. for collection of solid waste
to the Private Agency and deposition of the user charge collected by the Private Agency for solid
waste management in Town.

Table 12: Activities/Duties Undertaken by the NPP, Mussoorie and the Private Agency as per the Solid
Waste Management (SWM) Contract

Done By/ Given To
S. No. Activity NPP,
Mussoorie KEEN

1 |Door-To-Door Collection of Solid Waste from all the 13 wards Yes
(Every-day, Every Morning) i
Segregation at Source of Solid Waste Collected from Door-to-Door - Yes
QR Scan in each house are installed for collection of from Door-to- Yes )
Door
GPS Trackers on Garbage Pick-Up Vehicles for solid waste Collection Yes -

5 |Cleaning of Roads and Streets within distributed Wards - Yes
Cleaning of Public Toilet Yes
Transportation of Waste after Segregation - Yes

7 [Storing Segregated Dry Waste at one location in Plastic Bags on i Yes
Site itself
Composting of organic waste Yes -

9  [First Right on Waste Material and Fertilizer produced after Yes -
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composting

10 [Selling Rights of Compost generated for generation of money Yes -

11 [Taking care solid the solid waste is not burned in open Yes -

12 |Hiring of workers and supervisors for collection and segregation of ) Yes
dry and wet waste

13 [Providing Salary to the workers and supervisors hired for collection i Yes
and segregation of dry and wet waste

14 [Providing Equipment, Safety Masks, Uniforms, ID Cards and
Insurance to the workers and supervisors hired for collection and - Yes
segregation of dry and wet waste

15 [Providing Buckets and Plastic Bags for manual door-to-door Yes i
collection of solid waste

16 |Providing Vehicles, Small Dustbins, Big Dustbins etc. for Door-To- Yes )
Door Collection

17 |User Charge collection for Solid Waste Collection - Yes

18 |Deposition of User Charge Collected to Yes

19 |Public Awareness Programme for MSWM - Yes

Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

Table 13 Penalties imposed by the NPP, Mussoorie on KEEN as per the Solid Waste Management
(SWM) Contract

Sr. no Work details Units Imposed Penalty
1 [If the second Party does not collect waste [ Every house, shop, and X10/- per day per
from the houses located in the wards Commercial establishment unit
2 [if any problem/ complaint is nor resolved | Problems related to home, | X10/- per unsolved
by the second party within 24 hr. shop etc. Problem/ complaints
3 [Door-to-Door collection vehicle not %500/~ per day per
, . Vehicle Duty /-p . yPp
performing duly as per conditions. unit
4  |If any employee of the second party is
. . %50/- per day per
found at work without the desired Every employee/ worker
. . . employee
uniform and identity card.
5 [Employee/Worker absent from Max.X 200 per
Every employee/ worker
workplace employee
6 [In case of non-segregation of garbage at %10/- per unit per day
. . Every house/ shop,
the site during door-to-door garbage .
. establishment
disposal.
7 |In case of not cleaning the roads and . X350/- per kilometre
Length per Kilometre
paths etc. of the wards per day
Source: (Nagar Palika Parishad, Mussoorie, 2024), Author
7.1.1. Present Situation of Garbage Dumping in NPP, Mussoorie

As shown in Image 6, in NPP, Mussoorie the garbage generated is being dumped in the following
seven areas i.e. common garbage bins provided by the Nagar Palika Parishad Mussoorie, waste
treatment Plant, waste segregation point, waste collection vehicles by the NPP, Mussoorie to the
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Private Agency for the collection of solid waste, openly littered in the drains, Landour valley near
Clock Tower, and construction waste along the road-side. This will result in developing a potential

towards future health hazard in the town.

Image 6: Areas being used for Dumping Garbage by the Residents of NPP, Mussoorie at Present

1. Common Garbage Bins outer regions of the Town 2. Waste Treatment Plant

3. Proper Segregation of plastic bottlesand
glass bottles

4. Open Littering around the Garbage Bins in
Landour Area 5. Landour Valley
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Source: (Primary Survey, 2024)

Process of Solid Waste Management in Mussoorie Town

Solid Waste Management
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Source: (Primary Survey, 2024)

As per the discussions with the officials met (as mentioned in Annexure C) the Figure 15 below
represents the flowchart for Solid Waste Management (SWM) in Mussoorie Town.
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Figure 15: Flowchart of Solid Waste Management (SWM) In Nagar Palika Parishad, Mussoorie

TOTAL WASTE COLLECTED : season (14.6 MTPD to 22 MTPD,
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Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

As mentioned in the flowchart the SWM in NPP, Mussoorie can be broadly divided into five steps
namely: Step-01: Waste Generation, Step-02: Waste Collection, Step-03: Waste Segregation, Step-04:
Waste Treatment and Step-05: Waste Disposal.

a) Step-01: Waste Generation

As shown in Table 14, as per the discussions with the officials met (as mentioned in Annexure C), the
major sources of solid waste generation in the town are the residential and commercial areas. NPP,
Mussoorie’s waste collection fluctuates significantly between the off-season and the on-season due
to the influx of tourists, which put additional pressure on the town’s waste management system.
During the off-season, the town collected 14.6 MTPD of waste, while this rises to 22 MTPD during
tourist heavy in season. Per capita municipal solid waste generation also increase from 188.3
g/person/day in the off-season to 243 g/person/day in the on season. The NPP Mussoorie does not
have waste generation data but has only waste collection data. Therefore, waste generation has
been worked out as follows:

Norm — as per URDPFI Guidelines Vol. — |, Section 8.3.6 on Solid Waste Management Table 8.44, the
waste generation/ capita /day is 0.3 to 0.6 kg/ capita/ day. Therefore in Mussoorie, based on this
norm, the total waste generation is estimated to be as follows:-

Table 14: Overview of Solid Waste Generated and Collected in NPP, Mussoorie

Solid Waste Generated and Collected in Nagar Palika Parishad (NPP), Mussoorie

S.No. S.W. Generation as S.W. Collection as per Inferences
per Norm NPP, Musoorie (2024)
(URDPFI Guidelines)
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1) On Season:- On Season:- e The gap between waste
generation and collection s
=0.3x90,524 =22x1000 approximately 19 %, indicating
= 27’157 kg/ day = 22’000 kg/day that 5,157 kg/day Of waste
remains uncollected during
i.e. 300 g/ | 81 % collection peak tourist seasons. This

person/day (as per | efficiency

highlights a strain on the

= 23,257.2kg/day | =14,600 kg/day

person/day (as per | efficiency
the URDPFI
Guideline)

the URDPFI existing collection infrastructure
Guideline) due to the surge in visitors,
leading to waste accumulation,
littering, and environmental
degradation.
2) Off Season :- Off Season :- e The gap increases to
approximately 37.2%, leaving
=0.3x77,524 =14.6 x 1000

8,657.2 kg/day of waste
uncollected during the off-
season. This significant shortfall

i.e. 300 g/ | 62.8% collection suggests inefficiencies in the

collection system, even when
waste generation is
comparatively lower. It points to
possible underutilization  of
resources or lack of optimized
collection efforts during the off-
peak period.

b) Step-02: Waste Collection

Source: (Nagar Palika Parishad, Mussoorie, 2024)

As per the discussions with the officials met (as mentioned in Annexure C), the NPP, Mussoorie has
developed a comprehensive system for solid waste collection that encompasses both Door-to-door
service and collation from 2 designated Bins. The door-to-door collection service covers 6,245
households within town. This service is executed using a fleet of 12 small garbage pick-up vehicles
and 2 tractors, which are utilized in areas accessible by road. These vehicles have a combined
capacity of 29.89 m3. For areas lacking road access, waste is collected manually by workers with the

aid of large bags.

Table 15 overview of Waste collection in NPP, Mussoorie

System Infrastructure (As Per The Discussion With The Officials of NPP, Mussoorie)

Community Bins Provided by NPP, Mussoorie

Total Number of Large Garbage Bins 2
Ward Wise Number of Large Garbage Bins Bin-Free
Staff Appointed by NPP, Mussoorie and KEEN
Total Number of Sanitation Workers 285
*  Wards Wise Number of Sweepers in NPP, Mussoorie 108
*  Staff appointed by Keen 177
SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 67]161



Report: Mussoorie Town

December 2024

Frequency of Cleaning of Roads and Streets

During Off-Season

Three times a day

*  Morning: 06:00 am to 10:00 am
* Evening: 02:00 pm to 05:00 pm
Night sweeping: After 10:00 pm (Mall Road)

During Tourist-Season

Three times a day

*  Morning: 06:00 am to 10:00 am
* Evening: 02:00 pm to 05:00 pm
Night sweeping: After 10:00 pm (Mall Road)

Garbage Pick-Up Vehicles for Solid Number of Capacity of Each |Total Capacity (m3)

Waste Collection and Vehicles Provided Vehicle (m3) (C = AXB)
Transportation (B) (A)

Bolero Pick-Up 10 2000 23.5

TATA ACE 1 750 0.88

Bolero Maxi truck 1200 1.4

Tractor 1500 & 2000 4.11

Total 14 29.89

Source: (Nagar Palika Parishad, Mussoorie, 2024),

In addition to door-to-door collection, the town also employs community and mesh bins. Small mesh
bins are apportioned in the outer regions of the town, while large community dustbins are places in
Picture palace and Landour area. The waste collection efficiency in Mussoorie is noteworthy, with
95% of the total waste, ranging from 14.6 MTPD to 22 MTPD, being collected regularly.

Table 16: Duties/Job Responsibilities of Sanitation Workers Appointed by the Private Agency for Solid
Waste Management in NPP, Mussoorie

Sanitation Work . e

S.No. amA:p(:)?nte:r er Duties/Job Responsibility

01. Supervisors To manage the entire process of door-to-door collection
throughout the Town.

02. Drivers To drive and collect the solid waste generated throughout
the Town in the garbage pick-up vehicles provide by the NPP,
Mussoorie, from the areas with proper road network
accessibility.

03. Helpers To manually collect the solid waste from the areas with
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limited or zero road network accessibility in the buckets or

large plastic bags provided by the NPP, Mussoorie.
Source: (Nagar Palika Parishad, Mussoorie, 2024)

The workforce comprises 285 workers, including 108 directly appointed by NPP, Mussoorie and 177
hired through KEEN, private agency contracted for a five-year term. KEEN is responsible for door-to-
door collation, segregation, transportation and disposal of solid waste, with their workers cleaning
roads and streets three times a day throughout the year.

As per the officials, the town is designated as bin-free under the Swachh Bharat Mission 2.0:
however, to manage littering in commercial areas and along Mall Road, shop owners and roadside
vendors use individual dustbins.

Despite these measures, there are significant concerns. Workers involved in waste segregation are
exposed to waste without proper protective equipment, such as masks or gloves, which poses health
risks like skin diseases and respiratory issues. Additionally, in Landour, untreated waste is dumped
openly around collector dustbins, attracting stray animals. This not only creates a public health
hazard but also increase the risk of disease transmission to the community.

NPP, Mussoorie does not collect the medical waste separately. The medical waste generated is
collected, treated and disposed-off or incinerated by the respective hospital authorities by
themselves within the hospital premises or by the help of another private organizations on
contractual-basis.

Image 7 below shows the garbage pickup vehicles provided by the NPP, Mussoorie to the Private
Agency for the collection and transportation of the solid waste generated in the town.

Image 7: Images of Vehicles used for Transportation of Solid Waste in Mussoorie Town
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Source: (Primary Survey, 2024)

As shown in Table 17, NPP, Mussoorie charges X 30/- per month for door-to-door collection of solid
waste from the residential areas, X 50/- per month from commercial areas and hotels with less than
20 beds and X100/- per month from hotels with more than 20 beds. This user charge is collected by
the Private Agency and then deposited to the NPP, Mussoorie by the end of the month.
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Table 17: Fees Charged by the Nagar Palika Parishad, Mussoorie for Door-To-Door Solid Waste

Collection

Fees Charged by the Nagar Palika Parishad for Door-To-Door Solid Waste Collection

Area Charges (in INR)
Residential X30/- Per Month
Small shops X50/- Per Month

Large Shops

X100/- Per Month

Hotels without Kitchen

X800/- Per Month

Hotels with Kitchen

%2000/- Per Month

Hotels with Kitchen + 40 rooms

X4000/- Per Month

Source: (Nagar Palika Parishad, Mussoorie, 2024)

Figure 16: User Charges Charged by the NPP, Mussoorie for Collection of Solid Waste

Fees Charged by the Nagar Palika Parishad Solid Waste Collection
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Source: (Nagar Palika Parishad, Mussoorie, 2024),

After total solid waste is collected from the hilly town of Mussoorie it is transported to the MRF
centre—cum-treatment located at the outer periphery of NPP, Mussoorie at a distance of 3.8km for
Step-03 i.e. Waste Segregation.

Map 16: Location of MRF centre-cum-SWM Plant in Mussoorie from NPP, Mussoorie
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c) Step-03: Waste Segregation

As shown in Table 18, the solid waste segregation practices in Mussoorie Nagar Palika Parishad have
undergone significant improvements, as highlighted by discussions with officials from NPP and KEEN.
At the source level, 85% of waste segregation is achieved, largely due to behavioural sensitization
efforts as well as provision of free bags. As part of these efforts, 2,000 bin bags were distributed at
the Household (HH) level to encourage proper waste sorting. Additionally, the installation of GPS
trackers and QR codes on waste collection vehicles and at households has streamlined the process,
enabling real-time tracking and organized pickups. Currently, 50% of households have QR code
installed, allowing for better monitoring of waste collection. As a result, 95% of the collected waste is
now being effectively segregated at the Material Recovery Facility (MRF) centre, with 80-85% of
households practicing segregation. However, about 5% of the waste, primarily from small shops,
remains unsegregated.

Table 18: Overview of Solid Waste Segregation Practises in NPP, Mussoorie for SWM

SOLID WASTE SEGREGATION IN NAGAR PALIKA PARISHAD (NPP), Mussoorie

SOLID WASTE INFERENCES

SEGREGATION

As per the Discussion
with the Officials of
NPP, Mussoorie and

KEEN (2024)

* 85% source Level
segregation.

* For the behavioral
sensitization 2000
Bin bags were
distributed at HH
level of NPP,
Mussoorie by the
ULB for the
collection of SW.
GPS trackers and QR
code installation on
SW collection
vehicle and on each
HH by the NPP,
Mussoorie and
approx. 50% of
houses has installed
QR code

Segregation at
Source Level
and collection

* As a result of distribution of Bin Bags in
each HH by the NPP, Mussoorie 95% of the
waste is now being segregated at the MRF
center and 80% to 85% percentage at HH
level. However, 5% of the waste, primarily
generated by small shops, remain
unsegregated.

As a result of Installing of GPS trackers and
QR codes on SW collection vehicle and on
each HH by the NPP, Mussoorie, streamline
garbage collection by providing real-time
tracking and data, ensuring timely and
organized  pickups, enable accurate
monitoring of waste management activities
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Segregation of * Nagar Palika
Solid  Waste parishad has
after collection appointed a private
in the MRF agency to collect,
center segregate, and

transport and

dispose the solid
waste generated in

* The workers appointed by the KEEN
segregates the Plastic (dry waste 40%) and
wet waste (60%) from the total solid waste
collected in the MRF Center.

* 100% of the wet waste using for biogas
production, which generate electricity this
makes the MRF centre a self-sustaining
treatment Plant.

* The Remaining 40% of the waste s
transported for recycling. This approach not
only reduces the waste burden on landfills
but also contribute to renewable energy
production and resources recovery,
demonstrating a sustainable model for
waste management.

NPP, Mussoorie.

Source: (Nagar Palika Parishad, Mussoorie, 2024), Author

Once collected, the solid waste is further segregated at the MRF centre KEEN handle the collection,
segregation, transportation and disposal of solid waste. Workers at MRF centre segregate the waste
into two main categories: wet waste (60%) and dry waste (40%).

This comprehensive waste segregation model not only minimize the waste burden on landfills but
also contributes to renewable energy production and resource recovery, showcasing a sustainable
approach to waste management in Mussoorie.

d) Step-04: Waste Treatment

The segregated dry waste is further sold by the sanitation workers appointed by the Private Agency
for door-to-door collection for some generation of monetary benefits. While the remaining wet
waste and mixed-waste (non-segregable waste) are not provided with any further treatment before
the final Step-05 i.e. Disposal.

As per the discussions with the officials met (as mentioned in Annexure C), at present the existing
compost pits are not in function and have been permanently closed-up for the construction purposes
of the SWM Plant in Mussoorie. The NPP, Mussoorie has proposed relocation of the Compost Pits
(location is not available) in the revised DPR for SWM in Mussoorie Town.

e) Step-05: Waste Disposal

As per the discussions with the officials met (as mentioned in Annexure C), The wet waste is
processed in four compost pits at the MRF-cum-Treatment Plant, which turns it into compost that is
sold by NPP, Mussoorie. In addition, 100% of the wet waste is used for biogas production,
contributing to the generation of electricity, making the MRF centre a self- sustaining treatment
plant.

Dry, waste, comprising 40% of the total waste, is further segregated at another facility located 650 M
away from the MRF-cum-Treatment Plant. This facility classifies the dry waste into categories such as
plastic, glass, and cardboard. The segregated waste is then sent to Delhi and Dehradun for recycling
or compacting into block, which are later sold or recycled. Notably, Mussoorie does not have a
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significant accumulation of legacy waste, demonstrating the efficiency of its current waste
management system.

Image 8: The Dumping Ground: MRF centre and Treatment plant for all the Garbage Collected from
NPP, Mussoorie

Source: (Primary Survey, 2024), Author
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7.1.3. Potential Health Hazards

As per the discussions with the officials met (as mentioned in Annexure C) and field visit, the workers
involved in the waste segregation process in Mussoorie are frequently exposed to solid waste
without proper safety measures, such as masks or protective kits. This lack of protective gear and low
monitoring increase the risk of serious health hazards for these workers. Continuous exposure to
waste can lead to skin diseases, respiratory issues, and other health complications, particularly
affecting the lungs. The absence of proper protective equipment highlights the need for strong
enforcement of safety protocols to safeguard the health of sanitation workers.

In Landour, untreated solid waste is openly dumped around collectors, attracting stray animals and
cattle. These animals often interfere with the waste, and if they come into contact with public, they
could potentially spread diseases, creating a public health hazard.

Despite these concerns, no major health hazards related to untreated solid waste have been
reported in Mussoorie thus far. To mitigate the risk of victor-borne diseases, particularly during the
summer and monsoon seasons, the Nagar Palika Parishasd, Mussoorie conducts regular fogging
operations.

7.2.Present Government Policies for Solid Waste Management in Mussoorie

Solid Waste Management Rule 2016 and Swatch Bharat Mission are the only policies implemented in
NPP, Mussoorie for SWM in the Town.

7.3. Issues/Challenges

The Table 19 below highlights the issues/challenges identified along with the inferences for SWM in
NPP, Mussoorie.

Table 19: Issues/Challenges Identified for SWM in NPP, Mussoorie

S.No. | Issues/Challenges Inferences

01. e Mussoorie experiences a surge in its
floating population for six months of
tourist seasons i.e. April, May, June, July
December, and January.

e Maximum numbers of tourist in the month

° of June 2018: 415716, June 2019:
. 4,29,500, June 2022: 1,75,650, June 2023:
‘i Tourist Influx 1,63,432 and June 2024: 3,72,031

e Waste generation fluctuates significantly
between thee off-season (14.6 MTPD) and
the on-season (22 MTPD) due to the influx
of tourists, which adds considerable
pressure on the town’s waste
management infrastructure.

02. Waste Segregation e Despite significant progress in waste
Practices segregation (85% at the source level and
95% at the Material Recovery Facility),
around 5% of waste, primarily from small
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shops, remains unsegregated.

Unsegregated waste from commercial
entities continues to be challenge, which
can hinder the overall efficiency of the
SWM system. This requires stronger
enforcement of segregation rules and
better awareness programs, particularly
targeting small commercial
establishments.

03.

>pe

lllegal Dumping and
Littering

Littering, particularly in the Landour area
and around garbage bins, in common due
to a lack of behavioral sensitization among
residents and tourist.

Inadequate public awareness and non-
compliance with waste management
practices lead to improper disposal and
illegal dumping, exacerbating the waste
problem. This highlights the need for
stronger awareness campaigns and stricter
enforcement of waste disposal regulations
to change public behavior.

04.

Stray Animal
Interference

Stray animals, particularly dogs, cattle and,
monkeys often dig through community
dustbins bins and scatter garbage across
streets. This can lead to health hazards
and sanitation issues.

Waste Contamination

Stray animals may consume or come into
contact with harmful materials within the
waste, leading to health risks for both
humans and animals.

05.

Public Health
Concerns

Littering attracts pests such as rodents and
insects, which can spread diseases among
people and pose health risks to residents,
tourists, and wildlife.

06.

o
=
(&)

Environmental
Impacts

Improper solid waste management
practices contribute to environmental
pollution, soil and water contamination. It
degrades the natural beauty.

07.

fir

Policy and
Governance Issues

Weak enforcement of waste management
regulations in Landour area, limited
funding and resources may hinder
effective solid waste management in
Mussoorie.
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7.4.Possible Solutions/Suggested Projects for SWM in NPP, Mussoorie

A Stakeholder Consultation Meeting was held on 02" September 2024 in NPP, Mussoorie. Based on
the feedback provided by the official’s possible solutions and suggested projects for improvement
are proposed for Mussoorie Town in Table 20 below.

Table 20: Possible Solutions/Suggested Projects for SWM in NPP, Mussoorie

S.No. Possible Solutions/Suggested Projects

e Tourist Influx

It is Proposed that:

a) The State Government of Uttarakhad should undertake the following:

i Implementing visitor registration and limiting vehicles access during peak tourist
seasons will require policy change and enforcement by the state government.

ii. A statewide ban on plastic packaging and promotion of sustainable alternative like
paper and tetra packs would be enforced by the state.

jii. Impose Solid Waste Management Cess on all the tourists/entering Mussoorie.
b) The NPP, Mussoorie should undertake the following:

i.  Strictly enforcing the Uttarakhand government's latest rule on solid waste
management (SWM), requiring all tourists to carry a bin or bin bag in their car,
would help reduce littering, promote responsible waste disposal, and maintain
cleanliness in tourist areas.

02. | Waste Segregation Practices

It is Proposed that:
a) The NPP, Mussoorie should undertake the following:

l. Strengthen enforcement by deploying waste inspectors to monitor and ensure
compliance with segregation rules, imposing fines for non-compliance where
necessary.

1. Launch targeted awareness campaigns, including workshops, door-to-door
interactions, and digital outreach, focusing on the benefits of segregation and the
role of businesses in maintaining the town's cleanliness.

Il. Provide convenient waste segregation infrastructure, such as labeled bins and
collection schedules tailored to commercial areas.

03. | lllegal Dumping and Littering

It is proposed that:

a) The NPP, Mussoorie on PPP model should collaborate with local NGOs, SHGs,
Government Institutes, the Private Agency hired for SWM (on contact basis) and
other willing volunteers along with the Police Department to:

i Increase monitoring during tourist season to stop illegal/littering of waste in the
town. Especially in the Landour area and valley.

ii. Impose high penalties and fines on the people (tourists or residents) identified by
the monitoring teams on-ground.
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b) The NPP, Mussoorie should undertake the following:

i. The NPP, Mussoorie should conduct Behavioural Sensitization programs
targeting both locals and tourist to reduce littering and instil proper waste
disposal habit.

ii.  Increase monitoring have to identify spots of illegal dumping and lettering
and increased monitoring through cameras and speakers for the
announcement at the identified spots and strong enforcement measure
help in combating illegal littering by the tourists and residents.

iii.  Maintain Digital Records of the Penalties/fines collected for illegal
dumping/littering of garbage by the respective teams, on a regular basis.

04. | Stray Animal Interference and Contamination caused by Them
It is proposed that:
a) The NPP, Mussoorie should undertake the following:

i.  The NPP should install animal proof waste containers in vulnerable areas to
mitigate waste contamination caused by stray animal also monitor and ensure
collection of garbage on a regular basis from the community dustbins in the Town.

ii. The NPP, Mussoorie should also conduct a dog census every year along with a
sterilization program. The census would provide accurate data on the dog
population, allowing for better planning and resource allocation. Additionally, the
sterilization program would help control population growth, reduce the risk of
disease transmission.

05. | Public Health Concerns
It is proposed that:
a) The NPP, Mussoorie should undertake the following:

i Implement pest control measures to alleviate public health concerns arising from
pests such as rodents and insects attracted by the littering of waste.

ii. The NPP have to provide regular health check-ups for sanitation workers and
ensure they are provided with proper protective gear.

iii. The NPP collaboration with local health authorities to educate the public on the
health risk of improper waste disposal.
06. | Environmental Impacts

It is proposed that:

a) The NPP, Mussoorie on PPP model should collaborate with local NGOs, SHGs,
Government Institutes, the Private Agency hired for SWM (on contract basis) and
other willing volunteers to:

i. Promote sustainable waste management practice to mitigate environmental
impact.
ii. Build and implement environmental awareness campaigns/workshops like Clean-
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Up Drives in public spaces, market areas, and other tourist spots to maintain
cleanliness and to spread awareness among the people for better SWM practices
to reduce its impact on the environment.

Develop Green Infrastructure like rain gardens, permeable pavements, etc. to
manage storm - water runoff and reduce pollution.

07.

Policy and Governance

It is proposed that:

a) The State Government of Uttarakhand should undertake the following:

Impose strict policy norms for the use of plastic in the State. To reduce the plastic
waste produced the State Government should completely ban the sales of plastic
bottles of less than 1 liter in volume.

Strengthen Regulatory Framework by enhancing coordination among relevant
stakeholders and allocating adequate resources essential for addressing the SWM
challenges faced by the ULBs in the hilly State of Uttarakhand.

Conduct surprise visits and inspections to evaluate the on-ground progress of the
ULBs on a regular basis.

b) The NPP, Mussoorie should undertake the following:

Strengthen Awareness Programmes by Building and implementing respective
Programmes/campaigns/workshops required for effective SWM in Mussoorie
Town. Respectively, teams should be formed under the suggested
Programmes/campaigns/workshops and a Nodal Officer should be appointed to
each team by the NPP, Mussoorie.

NPP, should suitably increase the Vehicles and other infrastructure.

The Nodal Officer appointed should:

Strictly Monitor the Implementation of the work assigned to their respective
teams.

Maintain an Annual Progress Report, comprising the details of the on-ground
progress of the respective teams and submit them to the State Government of
Uttarakhand.

Encourage volunteering participation among the residents by awarding a
“Participation Certificate” sanctioned by the State Government of Uttarakhand to
all the individuals of the respective teams.

Encourage School students to participate in Awareness
Programmes/workshops/campaigns by organizing special-activities in schools
every day for an hour. To promote this initiative and spread awareness among
other student’s T-shirts should be printed and distributed to school students for
the same.

By implementing the above the collection efficiency can be improved.
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Chapter 8.
Mussoorie Town:

Urban Transport and Parking
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Chapter 8. Mussoorie Town: Urban Transport and Parking

8.1.System Infrastructure

As shown in Map 17, Mussoorie’s transport network is primarily served by State highway (SH-36)
which is the main artery connecting the town to Dehradun and other nearby region. This highway is
critical for both locals and tourists facilitating movement to and from the town.

Additionally, National Highway (NH-707A), which is connecting the town to Chamba. National
highway runs through key areas within the town, including Indra Colony, Kitaabghar, Kuldi Bazzar, N.P
Compound and Jhaalki.

Map 17: Map of current Road Network of Mussoorie by SPA New Delhi
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The map also highlights other significant roads branching out within Mussoorie, leading to areas such
as Bhadraaj, Pologround, cant, Husainganj and Jhatpani, ensuring connectivity to the town’s
peripheral regions. These roads contribute to distributing traffic across the hilly terrain and support
the local transport infrastructure.

8.1.1. Present Connectivity

To travel towards the major cities of India from Mussoorie Town, road network is the most
convenient and easy to access medium and buses, shared taxies, local cabs, personal vehicles,
railways and airways are the possible modes of transportation. This road network consists of narrow
roads, non-continuous road connectivity and road congestion on them.
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As shown in Table 21: Overview of Present Connectivity of NPP, as per the discussions with the
officials (as mentioned in Annexure C), the town has two bus station known as the Library Chowk bus
stand and Picture Palace bus stand. For rail connectivity, the nearest railway station is Dehradun
railway station, about 35 km away, which connects Mussoorie to major cities across India. In terms of
air travel, the closet airport is Jolly Grant Airport, located around 60 km away in Dehradun, and
offering regular flights to key cities like Delhi. From the airport, travellers can easily reach Mussoorie
by taxis or buses.

Table 21: Overview of Present Connectivity of NPP, Mussoorie

Road Network

Railways

Airways

e Connected to Dehradun
through NH 734 and

e The

nearest  railway
station to Mussoorie is

e The closest airport is Jolly
Grant Airport in Dehradun,

located about 35 Km from Dehradun Railway approximately 60 km from
Dehradun Mussoorie has Station, located about 35 Mussoorie. This airport
two main Bus stands:- km away. This station offers regular flights to
i, Library Chowk bus con.nects Mu_ssoone' .to majqr cities, including
various  major  cities Delhi.
Stand Indi Kine it

across India, making it a .

& e Travelers take taxis or

ii. Picture Palace Bus
Stand

viable option for travelers

L . buses from the airport to
arriving by train.

reach Mussoorie

Image 9: Library Chowk Bus
Stand Mussoorie

Image 11: Dehradun Railway
Station, approx. 35 km from
NPP, Mussoorie

Image 12: Nearest Airport:
Jolly Grant Airport, Dehradun
Approx. 60 km away from NPP,
Mussoorie

Image 10 Picture Palace Bus
Stand, Mussoorie

Source: (SPA, New Delhi, 2024)
Primary Survey

Source: (SPA, New Delhi, 2024)
Primary Survey

Source: (SPA, New Delhi, 2024)
Primary Survey

Source: (Nagar Palika Parishad, Mussoorie, 2024), (PWD, Mussoorie, 2024), (RTO, Dehradun, 2024), (Primary Survey, 2024)

As shown in Table 22 Detail of Registered Vehicles in NPP, Mussoorie as per the discussions with the officials
(as mentioned in Annexure C), the registered vehicles in NNP, Mussoorie indicates a fluctuating trend
in growth over recent years. In 2022, there were 9.32 lakh vehicles registered, which saw a modest
increase of 1.5% in 2021, bringing the total to 9.46 lakh vehicles. The year 2022, marked a significant
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surge with a growth rate of 14.1%, resulting, resulting in 10.79 lakh registered vehicles. This upward
trend continued in 2023, albeit at a reduced rate of 11.3% with the total retching 12 lakh. However, a
substantial drop is observed in 2024, where the number of registered vehicles plummeted to 7.82
lakh. Overall, despite the fluctuations, the total vehicle count has risen to 301.10 lakh up until now.

Table 22 Detail of Registered Vehicles in NPP, Mussoorie

Numbers of registered vehicles in NNP, Mussoorie
S.No Years No. of Vehicles (lakh) Growth Rate (%)
1 2020 9.32 -
2 2021 9.46 1.5
3 2022 10.79 141
4 2023 12.00 11.3
5 2024 7.82 -

Source: (RTO, Dehradun, 2024)

As shown in Map 18 Map of congestion points in NPP, Mussoorie, traffic congestion within NPP,
Mussoorie during the tourist season is a significant challenge, with several key points experiencing
bottlenecks. The stretch from Mussoorie Jheel to Library chowk frequently encounters heavy
congestion due to a mix of tourist vehicles and local traffic, especially during peak hours. Similarly,
the road from Kempty fall to Library chowk experiences a high volume of traffic as tourist flock to
these popular destination, resulting in frequent traffic jams.

Map 18 Map of congestion points in NPP, Mussoorie

Traffic Congestion Points Within 707A

NPP, Mussoorie Ram\Gaon Ko
Vi CdLRIIG)
{

Mussoorie Jheel to Library

Chowk

L
&

Kempty Fall to Library Chowk 5
b Mussorie
{, Picture Palace Road Ranae

f Ogs

S Clock Tower Landour Road i

O Library Chowk

L Kulri Chowk

707A

Source: (Nagar Palika Parishad, Mussoorie, 2024) (Department of Police, Mussoorie, 2024) and (SPA, New Delhi, 2024)
primary survey
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Picture palace road, a major artery leading to Mussoorie’s main attraction, is often gridlocked, and
further compounded by narrow roads and indiscriminate parking. Clock tower on Landour road is
another critical congestion point due to its central location, connecting to various routes, and acting
as a hub for local market area. Library chowk and Kulri chowk, both major junctions, suffer from
severe traffic snarls, particularly during weekends and holidays when the influx of tourist is at its
peak. The inadequate road width, lack of proper parking facilities, and sheer volume of vehicles
contributes to these recurring congestion issues, posing challenges for smooth mobility and requiring
comprehensive traffic management strategies.

8.1.1. Present Parking Situation in NPP, Mussoorie

As shown in Table 23 Details of parking availability within NPP, Mussoorie, the availability of parking
within the NPP limits plays a crucial role in managing traffic congestion, especially during the tourist
season. Mussoorie, a prominent tourist destination, is grappling with a severe shortage of parking
facilities due to the rapid increase in vehicular numbers over recent years. With only 1,807 available
parking spaces, including 13 designated for buses, the current infrastructure struggles to
accommodate the growing demand, especially during the peak tourist seasons. Key parking area
within the municipal limits include the NPP town Hall, Library Chowk Taxi Stand, and multi-level
parking at Kincraig, which together contribute to the bilk of the parking capacity. Despite these
facilities, the influx of vehicles registrations, from 9.32 lakh in 2020 to 12 lakh by 2023. This increase
has put immense pressure on Mussoorie’s roads, leading to congestion and overuse of parking
spaces. The situation is further aggravated by the limited spaces for larger vehicles like buses, which
find fewer dedicated slots, compounding traffic issues.

Table 23 Details of parking availability within NPP, Mussoorie

PARKING IN MUNICIPAL LIMITS, MUSSOORIE

S.No. | Location Parking Name Buses | Cars Vehicles Capacity

1 NPP, Town Hall | NPP, Town Hall Parking 150 150
Parking

2 Library Chowk, | Library Chowk Taxi Stand | 3 600 603
Mussoorie

3 Kincraig, Multi-level Parking 350 350
Mussoorie

4 Mall Rd, Mussoorie | Kempty Bus Stand Parking | 10 20 30

5 Kempty Taxi Stand | Private Parking - 300 300

6 Mussoorie Lake Musoorie lake parking - 54 54

7 clock tower, Mall | NPP Parking - 40 40
Rd, Rajmandi,
Landour,

8 2, Mall Rd, Picture | MDDA Parking - 30 30
Palace, Mussoorie,

9 Vikas Hotel Private Parking - 100 100

10 Picture Palace Private Parking - 150 150
Total Parking 13 1794 1807

Source: (Nagar Palika Parishad, Mussoorie, 2024) and (SPA, New Delhi, 2024) primary survey
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During the tourist season, this shortage becomes even more pronounced, with tourists and locals
alike struggling to find adequate parking. Additionally, locations such as Mussoorie Lake Parking,
Picture Place, and various private parking spaces provide supplementary capacity, but they remain
insufficient to handle the growing number of vehicles. The urgent need for expanded parking
infrastructure and traffic management strategies in Mussoorie is evident, especially considering the
rapid vehicular growth, which continues to outstrip the current Nagar Palika Parishad Capacity.

Map 19 Location Map of existing parking in NPP, Mussoorie

Parking Area in Mussoorie

0 NPP, Town Hall Parking T SRI NAGAR
ESTATE
Q@ Library Chowk Parking %’zﬂ

707A

Multilevel Car Parking

(2 Picture Palace Taxi Stand

0 QQSSOHG ’[’J = J]‘\:"ur;y
Kempty Bus Stand (Private s
: JHULA GHAR
Parking-1) e *
Mug P a e
@ NPP Parking, Clock Tower spasy aon ©20
@ VDDA Parking BANSAGAD P)
o 707A
Vikas Hotel (Private Parking- = S
2) i e 707A
Q Ly
Picture Palace ( Private Lo
Parking-3)
KyarKuli © g
[Bhatta,

Source: (Nagar Palika Parishad, Mussoorie, 2024) and (SPA, New Delhi, 2024) primary survey

The Image 13: Images of existing Parking area in NPP, Mussoorie below shows the present situation
of parking available in NPP, Mussoorie

Image 13: Images of existing Parking area in NPP, Mussoorie

Multi-Level Parking- Kincraig
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MDDA, Parking Picture Palace Taxi Stand

Vikas Hotel Private parking Kempty FaIITa);iStar;d Private Parking

Picture Palace Private Parking Library Chowk Taxi Stand

Source: (SPA, New Delhi, 2024) primary survey

As shown in Table 24: Parking Areas Preferences of the Residents, the Working Population and the
Tourists in NPP, Mussoorie, the local residents of NPP, Mussoorie primarily park along roads near
their homes, within their residential premises, or in nearby private parking spaces when available.
This reliance on roadside parking increase congestion, particularly in densely populated areas. The
working population from surrounding areas often park their vehicles near office premises, along
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roadside, or in nearby private parking spaces. These preferences contribute to a lack of available
parking, especially during business hours, as workers tend to occupy street spaces for extended
periods.

On other hand, tourists predominantly seek hotel parking, but when such spaces are unavailable or
insufficient, they resort to parking along the roads or in nearby private lots. Tourists’ preference for
roadside parking, especially during peak tourist seasons, further intensifies traffic congestion and
reduces accessibility for both residents and local businesses. All groups relying heavily on roadside
and private parking, crates immense pressure on Mussoorie’s already strained infrastructure,
highlighting the need for more organized and regulated parking solutions.

Table 24: Parking Areas Preferences of the Residents, the Working Population and the Tourists in NPP,
Mussoorie

Residents/ Parking Areas Preferences
Working Population from Surrounding Areas/
Tourists
Residents of NPP, Mussoorie e Along the roads

e Intheir residential premises
e Nearby Private Parking’s (if available)

Working population from surrounding areas e Nearby Private Parking’s (if available)
e In-front of their office premises.
e Along the roads

Tourists with their personal vehicles e Hotel Parking (If Available)
e Along the roads
e Nearby Private Parking’s (if available)

Source: (Department of Police, Mussoorie, 2024), (SPA, New Delhi, 2024) primary survey
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Image 14: Present Situation of on street parking in the Town

Source: (SPA, New Delhi, 2024) primary survey
8.2.Present Government Policies for Urban Transportation and Parking in Mussoorie Town

At present in NPP, Mussoorie for Urban Transport and Parking no specific policy at State Level is
being implemented.
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8.3.Issues/Challenges

The Table 25 below highlights the issues/challenges identified along with the inferences for urban
transport and parking in NPP, Mussoorie.

Table 25: Issues/Challenges Identified for Urban Transport and Parking in NPP, Mussoorie

S.No.

Issues/Challenges

Inferences

01

o

Seasonal Variation in
Traffic

e Mussoorie’s transportation infrastructure
faces severe strain due to rising tourist
influx, which has shown distinct seasonal
patterns, with peaks during the summer
and winter months. The highest tourist
footfall was recorded in May 2023, with
215,904 visitors, followed by December
with 196,603 tourists, and June with
163,540 visitors. These peak months,
driven by summer vacations and the
holiday season, lead to extreme
congestion on Mussoorie’s narrow roads,
which are ill-equipped to handle the
surge in traffic.

02.

Lack of Public
Transport Options

e The town lacks a reliable and efficient
public transportation system.

e While buses and taxis are available, they
are limited and add on the traffic issues.

e This reliance on private vehicles
exacerbates congestion and will create
parking issues in the near future of the
town.

03.

Parking Shortage and
Street Parking
Problems

e Mussoorie faces a severe parking shortage,
particularly during the peak tourist
seasons, due to its limited parking
infrastructure. With only 1,807 parking
spaces available, including 13 dedicated
for buses, the existing capacity s
inadequate to meet the demand caused by
the rapid increase in vehicular numbers,
which rose from 9.32 lakh in 2020 to 12
lakh by 2023.

e The scarcity of parking spaces, especially
for larger vehicles like buses, exacerbates
traffic congestion, with tourists and locals
struggling to find adequate parking and
forcing tourists to park along roadsides
when hotel parking is unavailable or most
hotels in the area provide parking for only
4 to 10 vehicles, which is far from
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adequate given the high demand, further
reducing accessibility and worsening
congestion.

e Local residents and working population
also rely heavily on roadside, crating
immense pressure on the town’s already
strained infrastructure.

e The combination of increasing vehicle
registrations, limited parking availability,
and over-reliance on roadside spaces
underscores the urgent need for expanded
parking infrastructure

04. Limited Road e Mussoorie's road infrastructure faces
Infrastructure significant challenges due to its limited
capacity and the growing pressure from
increasing vehicular traffic. The town's
narrow, winding roads, designed during
the colonial era, are unable to
accommodate the current volume of
vehicles, especially during the peak
tourist season.

e This results in severe traffic congestion at
key points such as Library Chowk, Kulri
Bazaar, and Landour, exacerbating travel
delays and increasing air and noise
pollution.

05. Infrastructure e Maintaining the existing road

~,d\\ Maintenance infrastructure  in  hilly terrain like

Mussoorie is challenging and costly.

e The Mussoorie-Dehradun highway has
faced disruptions due to landslides,
particularly since Mid-July 2024. This has
impacted the movement of heavy vehicles
and public transportation services, with
roadways buses being out of operation for
weeks at a time. Residents have expressed
that the common populace, especially
students and workers commuting to
Dehradun, has been severely affected by
these disruptions.

06. Regulatory Issues e Inadequate enforcement of parking
regulations and traffic rules exacerbates
the transport and parking problems in
Mussoorie. lllegal parking, encroachments
on roadsides, and lack of designated

parking zones contribute to the chaos on
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the streets

e Thus, regulations and implantation on
strict policy norms like on multilevel
parking needs to be implemented in the
town with proper monitoring and regular

inspections.
07. Environmental e The increasing number of vehicles in
@ Concerns Mussoorie contributes to air and noise

pollution, which can have detrimental
effects on the local environment and
public health.
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8.4.Possible Solutions/Suggested Projects for Urban Transport and Parking in NPP, Mussoorie

A Stakeholder Consultation Meeting was held on 02" September, 2024 in NPP, Mussoorie. Based on
the feedback provided by the official’s possible solutions and suggested projects for improvement

are proposed for Mussoorie Town in Table 26 below.

Table 26: Possible Solutions/Suggested Projects for Urban Transport and Parking in NPP, Mussoorie

S.No.

Possible Solutions/Suggested Projects

01

Seasonal Variation in Traffic

It is proposed that:

a) The NPP, Mussoorie should undertake the following:

i The seasonal nature of tourism requires to regulate the number of tourists that
enters NPP, Mussoorie.
ii. Introduce dedicated tourist buses from Dehradun to Mussoorie for sightseeing to
reduce the number of private vehicles in town.
iii.  Tourist Permits shall be issued by the regulating authority.
iv. Without the Tourist Permit no Personal Vehicle should be allowed to enter the NPP,
Mussoorie.

02

Lack of Public Transport Options

It is proposed that:

a) The NPP, Mussoorie should undertake the following:

i Develop and promote a more organized public transportation system, such as
shuttle buses or Shared taxis, to reduce reliance on private vehicles.

ii. Stop Tourist vehicle outside the city and provide separate bus service for the
tourist by the Govt. This will reduce the Traffic congestion and Carbon emission.

iii. Eco Tax. for other states vehicles should be 5000/- and provide free bus services
for tourists from Eco tax booth to Mussoorie. This will reduce the dependency on
private vehicles and reduce the traffic congestions and on street parking.

03

Parking Shortage and Street Parking Problems

It is proposed that:

a) The NPP, Mussoorie in collaboration with the Police Department and traffic Police
should undertake the following:

i.  There should be a compulsory rule by the Authority that house must include a
designated parking space to approve the layout and also there should be a proper
inspection during the construction process by the authority.

ii. NPP, Mussoorie should be a rule that each households can buy only one personal
4 wheeler with dedicated parking area within the house or their own property. If
someone buy 2" 4-wheeler then the Registration fee on second private vehicle
should be 15% of the vehicle cost, this will encourage people to use public
transportation and reduce strain over environment and resolve the parking
issues.

iii. Install single stack automated car parking wherever required in parking areas
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which are ﬂit. This will help to increase the existing parking capacity.

w

Source: (Google Images, 2024)

iv. Identify and develop suitable locations for constructing light structure models for
additional parking infrastructure on the outskirt of the Town for peak tourist
season with appropriate drinking water and toilet amenities.

V. Implement Digital Parking/Smart Parking System to provide real-time information
on parking availability.

vi.  All the hotel booking websites should be connected to a digital/portal/electronic
system wherein along with the hotel room booking, the parking slots can also be
booked and paid. This will enable better parking management.

vii. There should be compulsorily parking provision in hotels based on the rooms and
need of on-site verification during the construction time for parking spaces.

b) The NPP, Mussoorie under PPP Models should collaborate with private entities for
funding and managing parking facilities.

c¢) The NPP, Mussoorie should promote peripheral parking and shuttle services through
signage and information campaigns.

04

Limited Road Infrastructure

It is proposed that:

a) The NPP, Mussoorie in collaboration with the Police Department and traffic Police
should undertake the following:

i Implement advanced traffic management systems (Real time Signal Adjustment,
Traffic Monitoring cameras) that monitor and manage traffic flow, especially during
peak tourist seasons.

ii. The Proposed Ropeway from Dehradun to Mussoorie should be prioritized
significantly reduce road traffic congestion and offers a faster and more efficient
transportation alternative

05

Infrastructure Maintenance

For long term Infrastructure Resilience it is important to:
i Implement regular inspection and repair of vulnerable road sections prone to
landslides and erosion.
ii. Utilize innovative slope stabilization techniques such as Geosynthetic
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reinforcement, Soil Nailing etc.

Invest in resilient road construction materials.

Establish emergency response protocols to swiftly address disruptions and ensure
uninterrupted travel for residents and tourists can support long-term infrastructure
resilience.

06

Regulatory Issues

To Identify Problem areas and Tailor Solutions to effectively address the Transport and
Parking Challenges. The Following Solutions can help:

i.
ii.
iii.
iv.

Increasing patrolling and deployment of traffic police,

Imposing stricter penalties for violations,

Enhancing public awareness campaigns on parking regulations and road safety,
Collaborating with local stakeholders to designate and maintain proper parking
zones,

Leveraging technology such as smart parking systems to efficiently manage parking
spaces and alleviate congestion on the streets

07

Environmental Concerns

It is proposed that:

a) The NPP, Mussoorie should undertake the following:

vi.

Vii.

viii.

Encourage Electric Vehicle (EV) Adoption by providing incentives and
infrastructure support as per the area feasibility.

Identify and Designate Low-Emission Zones in the Town where only EVs and low-
emission vehicles are allowed.

Offer Subsidies or Tax Incentives for the purchase and use of EVs and hybrid
vehicles to the local residents.

Install EV charging stations at key locations, including public parking areas and
tourist spots.

Develop policies and incentives for EV adoption, including reduced parking fees
and tax benefits.

Set up emission testing centers and create a compliance monitoring system.

Develop and enforce policies for noise control, including fines for non-
compliance.

Provide incentives for residents and tourists who participate in pollution
reduction activities, such as using public transport or EVs.

Implement eco-friendly shuttle services connecting peripheral parking areas to
the Town.

b) NPP, Mussoorie in collaboration with local NGOs, SHGs, Government Institutes and
other willing volunteers to undertake the following:

Conducting Campaigns to educate local residents about the benefits of switching
to electric and low-emission vehicles and the impacts of air and noise pollution
and to promote eco-friendly practices.

Engaging the community through programs that encourage carpooling, walking,
and cycling.

The following detailed surveys/ studies need to be initiated:
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Volume count survey (inner and outer cordon)

Desire line mapping

Speed and delay survey

Road inventory survey

Origin Destination survey and preparation of OD matrix
Household survey

Goods survey

Land availability/ land suitability survey for parking Lots and MLCP.

AN NN NN SN

Based on the above, detailed recommendations could be worked out.
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Chapter 9
Mussoorie Town:

Water Availability and Supply

SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital Page 96| 161



Report: Mussoorie Town December 2024

Chapter 9. Mussoorie Town: Water Availability and Supply
9.1.System Infrastructure

Mussoorie Town, located in the Yamuna Basin, relies on the Yamuna River as its primary source of
water. The river serves as a vital natural resource, providing both surface water and groundwater to
meet the daily water needs of the town's residents. Uttarakhand Jal Sansthan (UJS), Mussoorie and
Pey Jal Nigam Uttarakhand (PJNU), Mussoorie collectively handle the water supply and construction
of water distribution network as per the demand of water in NPP, Mussoorie. UJS, Mussoorie
supplies the water in the Town while PJNU, Mussoorie is in-charge for the construction and
maintenance of the water distribution network pipeline for NPP, Mussoorie.

9.1.1. Situation of existing Mussoorie old Water Supply Scheme-1908
General Information of old Mussoouri Water Supply Scheme for the year of 2023
Units Off Season [On Season

Produced drinking water

a) Pumping MLD 7.08 7.08

b) Gravity MLD 0.61 0.61
Water Supply MLD 7.69 7.69
Need for drinking water MLD 8.11 15.78
Shortage of Drinking Water MLD 0.42 8.09
Number of Sources 20
Total storage capacity of reservoirs KL 29080.60
Number of daily water distribution reservoirs 15
Reservoir water storage capacity KL 4445.6
Number of additional water storage reservoirs 5
Storage capacity of additional reservoirs KL 24635
Number of water sources (spring and drain)

a) Gravitational source 6

b) Sources of pumping stations 14
Number of pumping stations 07
Private water connection (domestic and non- domestic) 5700

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024), (Stakeholder Consultation
Meeting, 2024), (SPA, New Delhi, 2024)

The Mussoorie Water Supply Scheme, established in 1908, is based on approximately 20 natural
sources, including springs and Gadheras, with a total reservoir capacity of 29,080.60 KL across 15
main and 5 additional reservoirs. The current system supplies 7.69 MLD, derived from gravity-fed
(7.08 MLD) and pumped sources (0.61 MLD), which meets demand in the off-season but falls short
during peak tourist season when demand surges to 15.78 MLD, resulting in a significant water
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shortage of 8.09 MLD. This system includes 7 pumping stations, 6 gravity-fed sources, and 14 sources
supporting the pumping stations with 5,700 private connections, both domestic and non-domestic.

9.1.2. Present demand based water supply Project- Mussoorie water Reorganized Scheme

Existing Situation of Mussoorie’s Water Supply 2024
Units Off Season On Season
Produced drinking water
Total Water Supply MLD 12 14
Need for drinking water MLD =135 X 77,524 =135 x 90,524
=10.5 MLD =12.2 MLD

Shortage of Drinking Water MLD Nil Nil
Number of sources 21

a) Yamuna River 1

b) Springs and Gadheras 20
Number of reservoirs

a) Old reservoirs Capacity 6

b) New reservoirs Capacity 3

a) Old reservoirs Capacity KL 29080.60

b) New reservoirs Capacity KL 8700
Total storage capacity of reservoirs KL 37780.6
Number of daily water distribution 17
reservoirs
Number of additional water storage 8
reservoirs
Number of water sources (spring and drain)
Old Pump Stations 07
New Pump Stations 03
Total Number of pumping stations 10
Private water connection (domestic and 6567
non- domestic)

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024), (Stakeholder Consultation
Meeting, 2024), (SPA, New Delhi, 2024)

The Mussoorie Water Reorganized Scheme, launched in 2024 and projected for 2054, has
significantly bolstered Mussoorie’s water supply capacity, resolving prior seasonal shortages. With
the integration of the Yamuna River, located 30 km from NPP Mussoorie, as a primary source along
with 20 springs and Gadheras, total production capacity has risen to meet demand during both off
and on-seasons (12 MLD and 14 MLD, respectively), ensuring a steady supply without shortages. The
scheme expanded storage with six old reservoirs (29,080.60 KL) and three new ones (8,700 KL),
bringing the total reservoir capacity to 37,780.60 KL, distributed through 17 daily reservoirs.
Additionally, water pumping infrastructure now includes 10 stations (7 old, 3 new), supporting 6,567
private connections. This restructuring has added 2.31 MLD in the off-season and 6.31 MLD in the
on-season, stabilizing the supply for peak demands and effectively addressing the 2022 shortage
concerns. Therefore, the present supply is as follows:

v" Off season = 154.6 LPCD
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v" On season = 154.7 LPCD

This is an average figure of water supply. There are variations and some people get as low as 90 LPCD
while other gets around 200 LPCD.

Image 15 Layout of Mussoorie Water Reorganized Scheme
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9.1.3. Process of Water Supply in Mussoorie Town

The Figure 17 below depicts the flowchart of the process of water supply in Mussoorie Town. The
process can broadly be divided into four steps namely step-01: collection of water, step-02: intake
and treatment of water, step-03: storage of treated water and step-04: distribution of water.

Figure 17: Flowchart of Process of Water Supply System in NPP, Mussoorie
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) LA ARAC AN TOTAL STORAGE CAPACITY: 7,923 kL During Summers or as per Requirement

* 15 Springs i.e.7.92 MLD
Total 21 water sources are used I_ ———————— L —————— 1 L
to fulfill the NPP, Mussoorie 1 e o T T T T T T 1
water requirement | With the help of Rising Mains the 1 | | = BY the help of Gravity the water pipeline I

| Treated Wateris send to 14 : | network supplies water to all the HHs with !

D s . : Storage Tanks vl Active Water Connections i.e.6,245 HHs. | [water supplied: trice a Day (Daiy)
9 h o . 8-
0% of e Waterfomthe | _______________ 1|\ mneWater ppline Network corers | [Puration:2haursmorring 500 0800 am
ST 3 | 95% HHs out of the total HHs of NPP, | g-=:00 pm to 7-00 pm.
| _ Mussoorie, !
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Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024), (Stakeholder Consultation
Meeting, 2024), (SPA, New Delhi, 2024)

a) Step-01: Collection of Water

The primary source of water for NPP Mussoorie is surface water, predominantly from the Yamuna
River, along with 5- Gadheras and 15 natural springs, totalling 21 water sources. These combined
sources are crucial to meet the town's water requirements. However, during the summer months,
approximately 60% of these water sources dry up, exacerbating the water scarcity, especially when
the demand surges due to the influx of tourists. This seasonal depletion puts immense pressure on
the remaining water reserves and underscores the need for improved water management strategies
to ensure a sustainable supply for the local population and visitors.

b) Step-02: Intake and Treatment of Water

The water collected from surface sources in NPP, Mussoorie is directed to various pumping stations
for further treatment and distribution. The 10 pump stations involved in this process, including the
Kolti, Dhobidhat, Jinsi (01 and 02), Bhiladu, and Mckennan pump stations, along with Kadighat and
three additional stations at the Yamuna Treatment Plant. The Primary water treatment facility,
located 13 km from NPP Mussoorie, is the Bhediyana Water Treatment Plant at the Yamuna River,
which has a capacity of 11.7 million litres per day (MLD). From this plant, further with the help of
rising mains the treated water is transported for storage.

Map 20 Location Map of Pumping stations and Treatment Plant in Mussoorie Town

Pumping Stations 507 Burari :
%) Kandighat Pump (1.} Shedivang e » ' japlal;uj
Q Murrey Pupm X SR
0 Mechanon Pump

707A

© Jinsy Stage -1 Pump : 70

0 Jinsy Stage-2 Pump

Mount Rose Pump
© Bhilaru Pump
0 Landour Survey Tank
9 Kolty Stage-1 HE T

Kolty Stage-2 (Q G

Kolty Stage-3 ”" [

° Dhobhighat Pump Mussc¥z G

Location of Water Treatment 7074
Plant
7074
o Q
11.7 MLD WTP BHEDIYANA
MUSSOORIE UTTARAKHAND. Raipur Range

Bakrana

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024), (Stakeholder Consultation
Meeting, 2024), (SPA, New Delhi, 2024)

c) Step-03: Storage of Treated Water

As shown in Table 27: List of Number of Existing and Added Water Storage Tanks i.e. Clear Water
Reservoir (CWR) and their Storage Capacity, by the help of rising-mains, the treated water is
transported to 14 storage tanks with a total storage capacity of 7,923 kL (7.923 MLD). Key storage
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facilities include Gunhill tanks with capacities of 165 kL and 926 kL, several Survey tanks each with 45
kL capacity, a CWR Depot with 90 kL capacity, and multiple Vincent Hill Tanks with capacities ranging
from 227 kL to 908 kL. Additionally, the Radha Bhawan reservoirs provide significant storage, totalling
4,000 kL across four tanks. Utilizing gravity, the water pipeline network effectively supplies water to
6,245 households with active connections, covering 95% of all households in the area. This
comprehensive system ensures reliable water supply and supports the community's needs.

Table 27: List of Number of Existing and Added Water Storage Tanks i.e. Clear Water Reservoir (CWR)
and their Storage Capacity

Sr. No Storage Tanks Number Capacity (KL)
1 Gunhill tank-01 165
2 Gunhill tank-02 926
3 Survey tank-01 45
4 Survey tank-02 45
5 Survey tank-03 45
6 Survey tank-04 45
7 CWR Depot 90
8 Vincent Hill tank-01 227
9 Vincent Hill tank-02 227
10 Vincent Hill tank-03 908
11 Radha Bhawan Reservoir-01 400
12 Radha Bhawan Reservoir-02 400
13 Radha Bhawan Reservoir-03 400
14 Radha Bhawan Reservoir-04 4,000

Total (KL) 7,923
Total (MLD) 7.92

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024)
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Image 16: Some images of Intake well, WTP, CWR and Pumping Stations in Mussoorie Town

4000 KL CWR at Radha Bhawan

Itake Well Intermediate Pumping Station-1

Water Treatment Plant

Source: (Primary Survey, 2024)
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d) Step-04: Distribution of Water

The water stored in the 14 CWRs is distributed in the Town by the help of underground water
pipeline network laid by the PJNU, Mussoorie. The water is distributed by the UJS, Mussoorie
through gravity and no energy is consumed in this process. During distribution about 15% of the
water is wasted.

As shown in Table 27: List of Number of Existing and Added Water Storage Tanks i.e. Clear Water
Reservoir (CWR) and their Storage Capacity. The water from these storage tanks is distributed to
households with active water connections i.e. 6,245 HHs including cantonment area. However, the
cantonment area does not fall under the NPP boundary. Thus, only 95% of the HHs are with active
water connections of piped water supply and have no metered water connections. The remaining 5%
of the HHs meet their water needs either by hand pumps or water tankers provided by the UJS
during summers or as per the requirement.

Table 28: Water Supply Component

Water Supply Component
Water Supply Component Number Inferences
Hand pumps (in NPP, No hand pump in | ¢ There are total 5 Community Taps in NPP,
Mussoorie) Town Mussoorie, particularly within the Shiv Lok
Community Taps (in NPP, | 5 (Shiv Lok Colony
Mussoorie) Colony) e UJS, Mussoorie owns 2 Water Tanker with 3 ki

Capacity each and hires Water Tankers as per

Water Tankers Owned: 2 . .
c v 3 KL requirement during summers when water of]
ap:u v the Natural Water Source dries out.
eac
. e These water tankers are provided by the
Hired: As per

. authorities to the residents of the Town on
requirement

request as per the demand to meet the water

Length of pipeline in NPP, | - scarcity faced (if any), for the community

Mussoorie . .
functions, etc. in the Town.

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam Uttarakhand, 2024) (SPA, New Delhi, 2024)

Image 17: Image of Existing Water Pipeline Network Hand Pumps and Community Taps in NPP,
Mussoorie
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| § 7 .L ‘A‘l‘ N ﬁﬁ
Source: Primary survey by (SPA, New Delhi, 2024)

9.1.4. Demand and Supply of Water in Town

As shown in Table 29, the existing water supply situation in NPP, Mussoorie, as per discussions with
UJS and PJNU officials, aligns with the CPHEEO benchmark for per capita water supply at 135 LPCD,
with no current gaps, supplying 12 MLD in the off-season and 14 MLD in the on-season to meet
demand. Pipeline coverage reaches 100% of households, though piped water supply directly covers
95% as some residents are discontinuing connections in favour of community taps and water tankers.
Water is supplied twice daily for 2.5 hours, from 7:00 am to 9:30 am and 4:00 pm to 6:30 pm, with
extended hours during peak tourist season. While metering of water connections is currently absent,
introducing metering would help assess non-revenue water, targeted at a benchmark of 20% to
minimize water losses and improve resource management across the town.

Table 29: Comparative Analysis of Benchmark (as per CPHEEO) and Existing Situation of Water
Availability and Supply (as per ULBs) in NPP, Mussoorie

NPP, Mussoorie: Water Supply: Existing Situation (As per the Discussions with the
Officials Met)
Indicator Benchmark Existing Inferences
(as per (as per UJS, (based on discussions with the
CPHEEO) Mussoorie Officials met and the Data

and PJNU, Provided by them)
Mussoorie)

Per Capita Water 135 LPCD No Existing e  Water Supplied

Supply Gaps
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Gap in Water Supply | Nil Nil a) Off-Season: 12 MLD

b) On-Season: 14 MLD

e Water Demand

a) Off-Season: 9 MLD

b) On-Season: 11 MLD

Thus, No Existing Gaps
Water Pipeline 100% 100% e UJS, Mussoorie covers 100%
Coverage of the total area with pipeline
(HHs Covered) connections.

Water Supply Coverage | 100% 95% e UJS, Mussoorie covers 95% of
(HHs Covered) the total population serviced
with piped water supply

connections at present.

e Residents are discontinuing
the piped water connections
and are opting for other
options community taps, and
Water Tankers.

Continuity of Water | 24/7 4 Hours/Day e In NPP, Mussoorie water is
Supply Hours/Day supplied Twice a Day (Daily)
for 2.5 hours in morning and
evening i.e. 7:00 am to 9:30
am and 4:00 pm to 6:30 pm.

e During peak tourist season
the timings of water supply is
increased to meet the water
demand

Extent of metering of | 100 % - To understand the extent of metering
Water Connection of watering connection and non-
Extent of Non-Revenue | 20 % - revenue water in the Town it is
Water important to do the metering of all
the piped water connections in the

Town.

Source: (Handbook of Service Level Benchmarking), (Uttarakhand Jal Sansthan, Mussoorie, 2024), (Pey Jal Nigam
Uttarakhand, 2024), (Stakeholder Consultation Meeting, 2024)

9.1.5. Water Tariff

Throughout the State of Uttarakhand, the Uttarakhand Jal Sansthan charges fixed rates based on:

01. Annual Building Assessment used to assess building tax, or

02. As per the consumption of water supplied in buildings with water meter connections.

As shown in Table 30, the water tariff based on the annual assessment of residential building is
divided into 9 slabs. Further, the amount for water consumption charged per month is according to
the method of water distribution used i.e. through gravity, low head or high head. The lowest
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amount is charged for distribution through gravity while the highest is charged for distribution
through high head due to the power consumed for distribution of water supply.

The annual assessment certificate is provided by the Nagar Palika Parishad, Mussoorie i.e. ULB of the
Town.

Table 30: Minimum Charges (Water Price) X per Month as per the Annual Assessment of Building for
Water Supply in Urban Residential Area by the Uttarakhand Jal Sansthan, Mussoorie

Minimum Charge (Water Price) X Per Month as per the
Annual Assessment of Building for Water Supply in Urban Residential Area
S.No. Annual Assessment of Effective Rates as on Date 01-04-2023
Building
Gravity Low Head High Head

01. | Up-to X360 176.40 186.20 199.92
02. | %361 to X2,0000 186.20 199.92 215.60
03. | %2,0001 to 3,500 219.52 235.20 264.60
04. | X3,501 to X6,000 327.00 357.52 407.66
05. | %6,0001 to 8,000 390.22 407.66 488.32
06. | 28,0001 to 310,000 455.62 488.32 521.02
07. | X10,001 to X12,000 488.32 521.02 566.80
08. | %12,001 to 14,000 521.02 566.80 599.50
09. | More than %14,001 708.50 763.00 817.50

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024)

To register for the Annual Assessment of Building the owner needs to declare the number of floors,
area of their house and the HH size. Apart from this a mandatory one-time registration fees of
%6,000/- is also charged by UJS. For people belonging to the BPL category this mandatory fees for
one-time registration are reduced from an amount of X6,000/- to only 100/- by the UJS.

Table 31 shows the water tariff for the consumption of water supplied in residential buildings with
meter connections, is charged per month based on the amount of water consumed per kilo Litres per
month. The amount of water consumed by the beneficiary is based on readings recorded from the
water meter installed by the UJS at the beneficiary’s house. Further, the amount for water
consumption charged per month is according to the method of water distribution used i.e. through
gravity (X10/- per kL per month), low head (X13.75/- per kL per month) or high head (X15.63/- per kL
per month).
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Table 31: Water Price Rates for Metered Domestic Water Connections (in X per Kilo Litre per Month)
by UJS, Mussoorie

Water Price Rates (Domestic Metered Connections) in X Per Kilo Liter Per Month

S.No. Description Effective Rates as on Date 01-04-2023
Gravity Low Head High Head
01. | Urban Area 10.00 13.75 15.63

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024)

As shown in Table 32, the water tariff for the consumption of water supplied in non-domestic
buildings with meter connections, is charged per month based on the amount of water consumed
per kilo Litres per month. The amount of water consumed by the beneficiary is based on readings
recorded from the water meter installed by the UJS at the beneficiary’s registered building with
meter connection. Further, the amount for water consumption charged per month is according to
the method of water distribution used i.e. through gravity, low head or high head. The lowest
amount is charged for distribution through gravity while the highest is charged for distribution
through high head due to the power consumed for distribution of water supply.

Table 32: Water Price Rates (Non-Domestic Metered Connections) X per Kilo Litre by the
Uttarakhand Jal Sansthan, Mussoorie

Water Price Rates (Non-Domestic Metered Connections) X Per Kilo Liter

S.No. Description Effective Rates as on Date 01-04-2023
Gravity Low Head High Head
01. | Nagar Palika Parishad
A Special Category and 31.25 39.00 46.88
Industrial Area
B Other Business 27.50 31.25 41.25
Establishments
C Other government and 26.25 30.00 41.25
institutional
Area/Cantonment Area
02. | Nagar Panchayat 26.25 26.25 41.25

Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024)
9.1.6. Tourism and water supply:

The hotels and guest house in Mussoorie Town meets the additional water demand by the help of
water tankers provided on request by the UJS, Mussoorie. UJS, Mussoorie owns 2 water tanker with
a capacity of 3 kL and hires water tankers over additional requirements. The hired water tankers
range from 2 to 9 kL of capacity depending on the water demand.

There has been a light increase in tourist influx, with 15,000-20,000 visitor per day during the tourist
season (April, May, June, July, December and January), attributed to over tourism in Mussoorie.
According to discussions with officials, after the implementation of the Mussoorie Water Reorganized
Scheme, NPP Mussoorie has experienced no water supply issues due to tourist influx since 2023.
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9.2.Issues/Challenges

The Table 33 below, highlights the issues/challenges identified along with the inferences for water
availability and supply in NPP, Mussoorie.

Table 33: Issues/Challenges Identified for Water Availability and Supply in NPP, Mussoorie

S.No. | Issues/Challenges Inferences

01. Dependency on e NPP, Mussoorie heavily relies on the
Natural Sources natural water sources such as Yamuna
River, springs and river tributaries (known
as Gadheras) from the main water source
i.e. river Yamuna for its water supply.

e However, these sources are vulnerable to
pollution, over-extraction, and
environmental degradation, affecting
both water quality and quantity.

e Also, during summers 60% of these
sources dries up.

02. . Sewer Tank Overflow e During the monsoon, Mussoorie’s sewer
' During Monsoon tanks often overflow due to high rainfall
i Season volumes, creating health risk and

contaminating local water sources. The
existing sewerage infrastructure struggles
to manage the influx, which results in
contamination of drinking water supplies,
spread of waterborne diseases, and
heightened public health risks.

e Overflow incidents not only degrade
water quality but also strain the already
limited sewerage system, exacerbating
risks of blockages and requiring urgent
capacity upgrades to manage the heavy
monsoon inflows effectively.

03. OO%/‘ Population Growth and e The expansion of both residential and
[1:@ HH Urbanization commercial zones in Mussoorie is
_nnrl

increasing demand on the water supply,
potentially leading to shortages and
interruptions in service.

e The rise in commercial spaces, especially
hotels and guest houses catering to
tourists, has further increased demand.
These  pressures require  ongoing
infrastructure  upgrades and new
management strategies to ensure water
availability and service continuity across
seasons.
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04.

Infrastructure
Limitations

Out of the 100% HHs UJS, Mussoorie has
provided 95% HHs with piped water
connections.

Despite of this, out of the 100% HHs only
53% of HHs has retained the active
connections with piped water supply
while the remaining 12% of HHs have
discontinued this piped water
connections.

The total remaining 5% of the HHs are
either using the water supplied to the
HHs with active piped water connections
or are extracting water directly from
+community taps, or are requesting
water tankers provided by the UIJS,
Mussoorie.

Moreover, the water lines laid across
town are underground and are not
mapped. Thus, making it even more
difficult in the hilly Town of Mussoorie to
trace or identify any water leakages or
fault in water pipeline network.

This ultimately leads to increase in the
contamination of water supplied and low
water pressure and increases the
inefficiency.

05.

Lack of Trained
Professionals

Lack of trained professionals to treat the
leakage and contamination of water
supplied (if any) through underground
water pipeline network.

06.

Climate Change
Impacts

Climate change is likely to worsen
existing water challenges in Mussoorie
Town.

Increased temperatures, changing
precipitation patterns, and melting
glaciers in the Himalayas affect the
natural replenishment of springs, lakes,
and other water sources.

Reduced snowfall and altered monsoon
patterns lead to lower groundwater
levels and reduce the flow of springs,
especially during critical tourist season.

07

Lack of water
Governance

It's important to do the metering of
water connections in the Town and to
generate the data on the extent of
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metering in the town to understand the
existing situation of the extent of non-
revenue of water connection in the town.
This will help to manage the water theft
(if-any) in the town by the residents or
floating population of the town.
Moreover, it will also be beneficial to
implement sustainable solutions to
manage the existing perishable water
resource of the town.

9.3.Possible Solutions/Suggested Projects for Water Availability and Supply in NPP, Mussoorie

A Stakeholder Consultation Meeting was held on 02" September 2024 in NPP, Mussoorie. Based on
the feedback provided by the official’s possible solutions and suggested projects for improvement
are proposed for Mussoorie Town in Table 34: Possible Solutions/Suggested Projects for Water
Availability and Supply in NPP, Mussoorie below.

Table 34: Possible Solutions/Suggested Projects for Water Availability and Supply in NPP, Mussoorie

S.No. Possible Solutions/Suggested Projects
01. | Dependency on Natural Sources
It is proposed that:
a) The UJS, Mussoorie and PJSU, Mussoorie in collaboration should:

l. Implementing extensive rainwater harvesting systems across households,
hotels, and public buildings can reduce dependency on natural sources.
During monsoon months, this harvested water can be stored and used during
drier seasons.

1. Establishing treatment plants to recycle greywater for non-potable uses such
as gardening and flushing, can significantly reduce the demand on freshwater
sources.

[l. Implement watershed management programs to prevent soil erosion,
Deforestation, and pollution. Reforestation and controlling illegal dumping
near springs and tributaries can enhance water quality and preserve water
sources.

02. | Sewer Tank Overflow During Monsoon Season

It is proposed that:

a) The NPP, Mussoorie UJS, Mussoorie and PJSU, Mussoorie in collaboration should:

Upgrade existing sewer tanks with larger, higher-capacity tanks to handle the
additional water and waste load during monsoons. Installing additional
overflow tanks or auxiliary holding tanks near areas prone to flooding can
also help manage surges.
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VI.

Encourage the use of permeable paving materials and increase green spaces
to absorb rainwater, reducing the amount entering the sewer system.

Ensuring that stormwater and sewage systems are separate will prevent
rainwater from overwhelming sewer tanks. Where possible, redirect storm
water into natural drainage systems or retention ponds rather than the sewer
network.

Installing filters or screens at inlets to sewer tanks can prevent solid waste
and debris from entering and blocking pipes, reducing maintenance
requirements and the risk of overflow.

Encourage or mandate rainwater harvesting in residential and commercial
buildings, reducing the amount of runoff entering the sewer system.

Regular maintenance, cleaning, and inspection of sewer lines and tanks
before and during the monsoon can prevent blockages and identify weak
points.

03.

Population Growth and Urbanization

It is proposed that:

a) The UJS, Mussoorie and PJISU, Mussoorie in collaboration should:

Divide Mussoorie into residential, commercial, and tourism zones, with
specific water allocation and regulation based on each zone’s demand. This will
help distribute water more equitably and ensure consistent availability.

Build additional reservoirs in key locations to improve seasonal water storage
capacity and better manage peak demand periods, especially in tourist-heavy
zones.

Implement water efficiency standards for hotels, guest houses, and
restaurants, requiring the use of water-saving devices (low-flow showers,
faucets, and dual-flush toilets). Compliance can be monitored with regular
inspections.

Install smart meters in both residential and commercial properties to
accurately track water usage patterns. This data can help in identifying high-
demand areas, spotting leaks early, and optimizing distribution across the city.

Replace aging and leaky pipes to reduce water losses, ensuring that more of
the available water reaches end users without waste.

04.

Infrastructure Limitations

It is proposed that:

a) The UJS, Mussoorie and PJSU, Mussoorie in collaboration should:

Develop a comprehensive GIS map of the underground water pipelines across
Mussoorie. This would include precise locations, depths, and materials used
for each segment, allowing for quick identification of leakages or faults. GIS
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mapping can significantly improve efficiency in detecting and addressing water
supply issues.

1. Use acoustic sensors or digital leak detection devices at intervals along the
pipeline. These sensors can help detect leaks based on sound or vibration
patterns, allowing for prompt repairs before contamination occurs.

Il Install pressure management valves in the network to maintain optimal water
pressure, preventing pressure loss and ensuring a more even distribution of
water. This will particularly benefit households in higher elevations.

IV.  Offer incentives to households that have discontinued their piped water
connections to rejoin the network. Subsidized reconnection fees, discounts on
initial water bills, or promotional offers for efficient water usage can
encourage reconnections.

V. Identify areas with aging or high-failure-rate pipelines and prioritize
replacement with durable, corrosion-resistant materials like ductile iron or
PVC pipes, which are better suited to handle Mussoorie’s hilly and humid
environment.

05. | Lack of Trained Professionals
is proposed that:
a) The State Government of Uttarakhand in collaboration with the ULBs should establish
Think Tanks for on-ground technical assistance to the local authorities.
b) UIJS, Mussoorie and PINU, Mussoorie should develop and implement:
v' Capacity Building and Training Programmes among the local government
employees.
v" Knowledge Dissemination Programmes among the local government employees
and the local residents.
06. | Climate Change Impacts

It is proposed that:

a) UIJS, Mussoorie and PJINU, Mussoorie in collaboration should:

i Develop Climate-Resilient Water Supply Infrastructure like Dual-Piping Systems
to separate potable and non-potable water, allowing for efficient use of treated
wastewater and harvested rainwater for non-drinking purposes.

ii. Conduct Water Usage Audits for major water users to identify inefficiencies and
recommend conservation measures.

iii. Implement Integrated Water Resource Management (IWRM) by:

v' Developing and Implementing Plans to protect and manage the catchment
areas to enhance groundwater recharge.

v' Preparing Hydrological Models to predict and plan for future water
availability and demand under various climate scenarios.
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v Establishing Water Allocation Policies for equitable and sustainable water
allocation among different users, considering future climate impacts.

v" Developing Early Warning Systems for floods and water shortages using
real-time data and forecasting tools.

07.

Lack of water Governance

It is proposed that:

a)

UJS, Mussoorie and PINU, Mussoorie in collaboration should:

Implement digital or smart water meters for all active connections in both
residential and commercial areas, enabling real-time monitoring of water usage
and accurate billing. Smart meters can also help detect anomalies, flagging
potential water theft or leakages for timely intervention.

Regularly collect and analyze metering data to assess consumption patterns,
identify areas with high non-revenue water, and better understand seasonal
water demand. This will help UJS Mussoorie to create a baseline and set
benchmarks for sustainable usage.

Form a dedicated team to conduct periodic audits across the town to assess non-
revenue water levels, water theft, and unmetered connections. This team would
identify unauthorized tapping points and penalize illegal usage to reduce losses.

Develop a strict regulatory framework that enforces penalties for water theft and
unregistered connections, ensuring compliance and deterring misuse. Provide
incentives to households and businesses that report unauthorized connections or
actively manage their water consumption.

Organize public awareness campaigns to educate residents about the importance
of metering and water conservation, focusing on how responsible water usage
benefits the entire community.
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Annexure A
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Annexure A

Details of documents collected from various departments in Mussoorie Town

Figure 18: Mussoorie Town Wards Name and Households List

b
PAIACE
i
T

Source: (Nagar Palika Parishad, Mussoorie, 2024)
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Figure 19: Number of sanitation workers appointed by KEEN (private agency) under Nagar Palika

Parishad, Mussoorie

KEEN Sanitation workers appointed by Contract (KEEN)

5r.no Operations Manager 1
1 Relations Manager 1
2 Finance Assistant 1
3 Head Supervisor 2
4 Supenvisor d
5 Health-NPPM 1
5 IEC Team 24
7 Intern-Finance 1
8 MSW (W-1) 4
9 MSW (W-2) 17
10 MSW (W-3) 9
" MSWW (W-4) 4
12 MSW (W-5) 7
13 MSW (W-6) 5
14 MSW (W-T) 7
15 MSW (W-8) 18
16 MSW (W-9) 13
17 MSWW (W-10) 8
18 MSWW (W-11) 5
19 MSWW (W-12) 3
20 MSWW (W-13) !
21 Driver 4
22 Helper (Vehicle) 26
Total 177

Figure 20 Details of Collected user charges by the KEEN

Collected User Charges by the KEEN (2023-2024

Month Year | Households Commercial
July 2023 97590 245850
August 2023 110010 237225
September 2023 104160 230305
October 2023 109470 227795
November 2023 102420 245998
December 2023 96630 277600
January 2024 96150 268900
February 2024 82200 277500
March 2024 89880 282800
April 2024| 104010 305000
May 2024| 101670 310780
June 2024 102990 312585

Total 1197180 3222338

Source: (KEEN, Mussoorie, 2024)

Source: (KEEN, Mussoorie, 2024)
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Figure 21 Details of user charges for solid waste as per the SWM Norms 2016
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Figure 22 Details of Dry waste sorting centre

Sorting center

108}

Anda khet

Tazzuiz Ji, Trainy

LDP

SDP

PP

BLACK PP

WHITE PP

NATURAL PP

PET

High density polyethylene
HM

Flexible plastic: LDP, PP, HM,
Recyclers: Haryana, Delhi, Dehradun,
one month: glass 4/- per kg +
transportation 6000/-

Plastic Delhi

Bailing machine: Delhi

40 - 50 tonnes of recycling material
is generated

2:18 om
Source: (Nagar Palika Parishad, Mussoorie, 2024)
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Figure 23: Detail of water storage tanks and every day water supply in the Town
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Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024)
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Figure 24 List and Geographical Location of Reservoirs and water pumping Stations

Point Longitude |Latitude Point |Name of point Longitude |Latitude
A |Kandighat pump 30"28'04° [ 78701'56" 0 3072747 | 78704'18"
A 3028'06" | 78°0202°| [, 30727427 | 7870420"
A 30728'09" [78702'14° L 3072739" | 7870423"
A 30°28'11 [ 78%0226%) | 1, 3072737 | 78°0425"
A 30°28°22" | 78°02'33" L _|Bhilaru Pump 30"2802" | 78°04'08"
B 30°2830" | 78%0238" From Gunhill Reservoir to Landour Survey Tank
B, 3072742 | 78°0302"| | K, 30°2724" | 7870438
B, 3072736" | 78°03'10"| [ K, 302718" | 78"04'41"
B, 30°2732" | 718°03'10°| [ K, 3072717 [ 78%05'03"
C  |Vincent hill reservoir 30"2730" | 78"03'10" Ke 30727'14" | 78705'10"
C, 3027347 (7870258 [ K, 30°2722° | 78°05'13"
G 30°27357 | 78702497 | K, 30°2724" | 78%05'13"
C; 30°2736" | 78"0247" K, 302727 | 78%05'17"
C, 30"2742" | 78%0246" M |Landour Survey Tank | 30°2736" | 78%05°20"
C. 30"27147" [ 78%246" M, 30°2726" | 78°0522"
Cs 302747 | 78%0232" M, 30"2726" | 78"05°24"
C» 30°2736" [78°015R"| [ M, 3072727 | 78°0526"
s 30"27'36% [ 78"01'56" M, 3072730" | 78705729"
D [Cloud End Reservoir 30°2759" | 78"00036” N |Cantt No. 8 Tank 30°2731" | 7805732

From Vincent hill to Radha Bhawan N, 30°2737 | 780537"

E, 30"2729" | 78%03'10"[ | N, 302733 | 78”0532
E, 3027'29" | 78%03'14" N: 30°2731" | 78”0532
E; 30°27:27" [ 780317 O |Depot Steel Tank 30°2748" | 78°05°45"
E |Radba Bhawan Reservoir | 30°2723 | 78%317"| | o, 30°2749" | 78°0547"
F  |Mechanon Pump 30%2722 | 78%3'50" 0, 30°2747 | 78%0552"
F, 30°2723" | 78°0348"| | 0, 30°27'53" | 78°06'04"
F, 30°2725" | 78°03'49" P |Kolty Stage 3rd 30°27'54" | 78°06'08"
F, 3027277 | 78°0349" P, 30%27'56" | 78%06'09"
F, 30°2730" | 78"03'50" P, 30°27'56" | 78%6'12"
F. 30"2733" | 78"0349" P, 30”2756 | 78%06'19"
G [Savoy Reservoir 30°2734" | 78°03'49” Q |Kolty Stage 2nd 30"27'56" | 78°%06°23"
H 30°28136" [ 78%04'16" Q 302757 | 78"06°26"
H, 30728357 [ 780414 | | Q. 30"28'04* | 78°06'20"
H, 30°2828" | 78°04'10" R [Koly Stage st 30°28'05" | 78%0633"
H, 30°2827" [ 78%0407 S |Balancing Reservoir 30"27'59% | 78"0608"
I 30°2804” | 78°04'04” T |Dhobhighat Pump 30°2642 | 78"0442
1, 50T2750 s oo T, 30°26'40° | 7870446
1, 3072749 [ 7870409 [ T, 30°2643" | 78704477
Iy 30°2743" [ 78°0406"| [T, 3072650° | 78 0448
J |Mount Rose Reservarr 30727417 | 78°0409” Ts 30726'57" | 78704'58"
I 3072743 [78°04107) | 1, 30726537 | 780s08"
) 302739" | 78"04'1 5" T. 30°26'54" | 78°05'13"
7T 3072737 [ 7870471 9" T, 30726'57 | 78°05'16"
4 30727367 [ 7870421 U |The Oaks Nabha Tank | 30°2704" [ 78705'14°
) 3072735" [ 7870424" v [Wynberg Allen Tank 30726'56" | 7870516
K |Gunhill Reservoir 30"2734" | 7804127 W |Barlowganj Steel Tank | 3072623 | 78"05°08"

From Blularu to Gunhill Reservoir X [Nirmala School Tank 30°25'53 | 78"0502"

L | ]30":7'51"[7.\'"04'|n" Y |Kamal Cottage Tank | 30'2539" | 78°04'58"
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Figure 25: Detail of pumping stations
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Figure 26: Details of Mussoorie Water Supply scheme
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Source: (Uttarakhand Jal Sansthan, Mussoorie, 2024)

Figure 27 Details of Schools/ Institutes in Mussoorie

Sr. No. Schools/Institutes Name Population
01. Mussoorie International school 562
02. Guru Nanak Fifth century School, Mussoorie 556
03. Mussoorie Modern school 250
04. 5t. George's college 812
05. Mussoorie Public School 300
06. Wynbvery-Allen School, Mussoorie 700
07. Oak Grove School 640
08. Manava Bharti India international School, Mussoorie 300
09. Tibetan Homes School Mussoorie 1,500
10. Covent of Jesus and Marry school, Mussoorie 600
11. 5t. Clare’s Convent School, Landour 250
12. Woodstock school, Mussoorie 500
13. The mussoorie Girls and Boys Schoal 300
14. 5. T. 5 Mussoorie 332
15. Hill Bird School, Mussoorie 350
16. CIM Hampton Court School, Mussoorie 600
17. Kendriya Vidyalaya, Mussoorie 404
18. Mussoorie Girls and Boys High School 250
19. Landour Language school, Mussoorie 240
20. GNFC schools (Girls), Mussoorie 528

Total Population 10,024

Source: (Google Images, 2024)
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Figure 28: Road Details of Nagar Palika Parishad, Mussoorie
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Annexure B

Questionnaire for Data Collection on Solid Waste Management of Mussoorie Town

A. Solid Waste Management

General Information (Data Required):

Contact Person
(Designation, Department)

Name of Town

Area of Town (Municipal Boundary)

Total Number of Wards in the Town

Total Population of Town

Population of Each Ward

Floating Population of Town

Total Number of Households in the Town

Total Number of Households in each Ward

Average Household (HH) size in Town

Name of Department responsible of Solid
Waste Management in the Town

Current Solid Waste Management Situation:

Town?

1. What is the estimated daily/weekly/monthly volume of Solid Waste Generated in the

a) Residential

b) Commercial

¢) Industrial

d) Medical

e) Any Other (Please Mention)

2. What are the Major Sources of Solid Waste Generation in the Town?

a) Yes
b) No
If YES, please specify in details.

3. Are there any seasonal variations in the Solid Waste Generation patterns?
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4. What is the Garbage Dumping Areas in the Town?
a) Garbage Bins
b) Road Side
c¢) Open Land
d) Waste Vans
e) Any Other (Please Mention)

5. What is the frequency of Solid Waste Collection in the Town?
a) Once a Day
b) Every Alternative Day
c) Once a Week
d) Once a Month

e) Other (Please Mention)

6. What are the current methods used for Solid Waste Collection in the Town?
a) Door to Door by Department
b) Door to Door by Private Organization
¢) Individual

d) Any Other (Please Mention)

7. Are there any separate Collection Systems for Recyclable and Non-Recyclable Waste?
a) Yes
b) No

If YES, please describe in details.

8. Isthere any segregation of Waste at Household Level?
a) VYes

b) No

9. Are there any Methods used for Waste Segregation at Source-Level in the Town?
a) VYes
b) No

If YES, what are the methods used? Please describe in details.
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10. Is the Medical Waste Collected Separately?
a) VYes
b) No

If NOT, then how is the Medical Waste or Hazardous Waste separated from the Solid Waste
Collected? Please describe in Details.

11. Is the Medical Waste Incinerated?
a) Yes
b) No

If YES, please mention the location of the Incineration Site(s) in town?

12. Which are the Major Markets in the Town? Kindly name them and mention their
location(s).

13. What is the amount of Waste Generated from these Major Markets?

14. How is the Waste collected and transported from these Major Markets?

15. How the Waste from these Major Markets treated? Kindly mention in details.

16. Where is the Waste from these Major Markets disposed? Kindly mention in details.

17. What is the Total Number of Sweepers in:
a) Town

b) Each Ward

18. What is the Total Number of Garbage Bins in:
a) Town

b) Each Ward
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19.

Are all the Garbage Bins in the Town covered?
a) VYes
b) No

If NOT, then kindly provide the number of Uncovered Garbage Bins in:
a) Town

b) Each Ward

20.

What are the Timings of Cleaning the Roads and Streets of the Town?
(Please Specify the Time as Well)

a) Early MorningAt__ a.m.
b) Afternoon At p.m.

c) Evening At p.m.

d) Late At Night At p-m.

e) If NOT, Please Specify the Reason.

21.

What is the frequency of cleaning the roads and streets in the Town?
a) Once Every Day

b) Once Every Week

c) Once Every Month

d) Other (Please Mention in Details)

22.

What is the Total Volume of the Solid Waste Collected from the Town?

23.

How is the Solid Waste transported to the Disposal Site? Describe in details.

24.

How many waste-management vehicles are used for the transportation of Solid Waste to
the Disposal Site?

25.

Any Other (Please Mention)

What are the types of waste-management Vehicles used for the collection and
transportation of Solid Waste to the Disposal Site?

a) Garbage Trucks

b) Auto-Tippers

c) Garbage Cycle Rickshaw
d) Pushcart
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26.

What amount or percentage of Solid Waste collected from the Town is Treated before its
disposal?

27.

What are the Treatment Facilities Available and Proposed for Solid Waste Management of
the Town? Kindly mention in details.

28.

Where is the Solid Waste Collected from the Town Disposed-Off? Kindly, mention the
number of disposal site(s) and specify the location(s) for each site.

29.

What is the Current Capacity of Solid Waste Disposal Site(s)?
(*Please provide details for each Site as well)

30.

Are there any methods/system adopted by the department for sorting and processing of
waste before disposal?

a) Yes
b) No

If YES, please describe in details.

31.

If YES, please specify its location.

Are there any designated recycling centers or facilities for composting of the Solid Waste?
a) Yes

b) No

32.

What is the current condition of the existing Solid Waste Management Infrastructure in
the Town? Please describe in details.

33.

What are the potential health risks associated with exposure to waste, including open
dumping sites or uncollected waste?

34.

Are there any reported cases of vector-borne diseases or other health issues linked to
inadequate waste management?

a) VYes
b) No

If YES, please mention in details.
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35. Is fogging regularly done in the town?
a) VYes

b) No

36. Are there any Government Policies for Solid Waste Management in the Town?
a) VYes
b) No

If YES, please describe them in details.

37. What challenges are faced by the Department in managing Solid Waste effectively? Please
describe in details.

38. What challenges are faced by the Department to ensure public participation in Solid
Waste Management? Please describe in details.

39. What are the challenges faced by the Department for Solid Waste Management during the
tourist season? Please describe in details.

40. Is there any additional information or feedback you would like to provide regarding solid
waste management in the Town?

MAPS AND PLANS REQUIRED:

City Development Plan

Municipal Boundary Map

Treatment facilities available & proposed, their capacity & location Map

Location and Network Maps of Drains and Nallahs in the Town
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Questionnaire for Data Collection on Urban Transport and Parking of Mussoorie Town

B. Urban Transport and Parking

Name of Town

Area of Town (Municipal Boundary)
Population of Town

Floating Population of Town

Number of Households

Average Households Size

Name of department responsible for Water
Supply in the town

1. What is the length of road network in the town?

2. What is the coverage of road network in the town? (% Area covered)

3. How many bus stops are there in the town and what is their location? Please specify.

4. What is the location of railway station? How many stations are there for connectivity of the
town?

5. How many city buses are registered for public transport?
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6. How many registered school buses are there?

7. How many autos and taxis are registered for public transport?

8. How many parking lots are there in the town?

9. Where do the local people of the town do parking for their personal vehicle?

10. Where do tourist vehicles get parked? Is there any common parking available to tourists?

11. What is the tourist (number) influx in peak tourism months? Please specify month wise
data.

12. What is the peak tourism season? And how many vehicles enter the town limits in that
season?
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13. What are the major markets? Kindly name the markets.

14. How many parking are available in above stated market areas?

15. What is the most congested area during the peak tourism season in the town?

16. What is the cause of congestion in that area?

a) Increase in Vehicle
b) Increase in pedestrians

c) Any other, please specify.

17. Is there any committee formed to cater traffic needs during peak season of tourism? Please
mention name.

18. Is the police force increased for the ease of traffic and mobility during peak tourism? If yes,
by how many number of police officers?
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19. Are there any Government registered Car Rental/ Taxi Services/ Taxi Union offices in the
town? If yes, please mention the office location.

20. Please provide with Road Network Map of the town.

21. Please provide with Map of city, Municipal boundary.

22. What are the challenges faced by the department of Transport in managing the traffic and
parking effectively? Please describe in details.
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Questionnaire for Data Collection on Water Availability and Supply of Mussoorie Town

C. WATER SUPPLY

Name of Town

Area of Town (Municipal Boundary)
Population of Town

Floating Population of Town

Number of Households

Average Households Size

Name of department responsible for Water
Supply in the town

1. What is the source of water in the town?
a) Ground water resources

b) Surface Water Resources

c) Other (please specify):

2. Isthe above source of water available all throughout the year? Please mention its location
and distance.

3. What is the demand and supply of water for the entire town as per the population? (In
million litres/ day (MLD)?

4. What is the coverage of Water Supply (% Area covered, %population serviced)

5. How many Water Treatment plants are there for supplying water in town? (existing &
proposed)
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6.

What is the capacity of Water Treatment Plant for daily water production? (MLD)

What amount of water gets wasted during daily distribution of water from Water
Treatment Plant? (MLD)

What is the source of drinking water supply in the households?
Wells

Municipal connection

Hand pump

Tanker

Bore well

Others (please specify):

What is the number of individual house tap connections in the town?

10.

For how many hours water is supplied daily to tap connections?

. What is the timing of water supply for household supply?

Morning: __amto___ am
Evening: _ pmto___ pm

Other (please specify):
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12. What is the daily frequency of water supply for household supply?

a)
b)
c)
d)

Once a day

Twice a day

There is no fixed supply schedule
Other (please specify):

13.

How many households do not have access to tap water connections?

14.

What is the source of water supply for household with no water connection?

15.

How many community taps are there?

16.

Where are those community taps located in the town?

17.

How much are users Residential Commercial Industrial Irrigation
in following land-use
charged for water per
month by municipal
authority?

18.

Is rainwater harvesting compulsory in residential land use?

a) Yes
b) No

19.

Is rainwater harvesting compulsory in industrial/commercial land use?

a) Yes
b) No
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20.

How many slums are there in the town?

21.

How is water supplied in the slums?

22,

When tourism season is on peak, what is the additional water demand for the town?

23.

How is the additional water demand fulfilled in peak tourism season in the town?

24.

What is the emergency water arrangement? Like tankers for example, are there any other
such arrangements?

25.

Are there any water supply related Policies & Programs at urban level? If yes, please
describe in detail.

26.

What is the status of implementation of the policies and programs at urban level? Please
describe.

27.

What are the challenges faced by the department of Water Supply in managing the supply
in town the effectively? Please describe in details.
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28. Suggestions for Improvement:
a) More reliable supply
b) Better water quality
c) Improved infrastructure (pipes, pumps, etc.)
d) Enhanced water pressure
e) Better conservation efforts
f) Other (please specify):

29. Do you have any additional comments or suggestions related to water supply within the
municipality?

30. Maps and Plan Required: Water Supply Network Plan
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Annexure C

Officials Met in Mussoorie Town:

List of Officials Met in Mussoorie Town in the Month of March for Data Collection

S.NO. | NAME DESIGNATION | DEPARTMENT Contact Details
(Mobile No., Email ID)
1 Mr. Rajbir Executive +91-7088738736
Chauhan Officer . .
nppmussoorie@gmail.com
2 Mr. Arafat Nodal Officer +91-8989616910
SWM
3 Mr. Rajat SWM +91-7500352727
Bhandari Consultant L. .
Rajat.june7@gmail.com
4 Mr. Paras Management +91-8650037763
Khatri Information b Khatri08@ i
araskhatri mail.com
System (MIS) Nagar Palika Parishad (NPP), &
Expert Mussoorie
5 Dr. Abhaas Health Officer +91-9456374268
6 Mr. Birender |Sanitation +91-9412142646
Bisht Inspector . .
nppmussoorie@gmail.com
7 Mr. Anirudh | Tax +91-7017982081
Singh Superintendent irudha99970 i
Chaudhary anirudha @gmail.com
8 Binod Head Clerk +91-8126518004
Thapliyal
9 Mr. Atul Executive +91-941238609
Gupta Engineer
Mussoorie Dehradun
10 Mr. Pramod | Assistant ussoorl r u. +91-8006406525
Nehra Engineer Development Authority
& (MDDA)
11 Mr. Anuj Junior Engineer +91-9719109547
Pandey
13 Mr. Amit Executive +91-7500005774
Kumar Engineer Uttarakhand Jal Sansthan

(UJS), Mussoorie

amitatiitr@gmail.com

ee ujsmie@yahoo.com
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14 T. S. Rawat Assistant +91-9756202515
Engineer
15 Ashish Sati  |Junior Assistant 4+91-9719342903
16 Mr. Sandeep |Executive +91-8477006101
Kashyap Engineer
17 Mr. M.S. Assistant +91-8126499535
Manral Engineer Pey Jal Nigam, Mussoorie
18 Mr. Deepak |Junior Engineer +91-9576925284
Sharma o )
alnigam.mussoorie@yahoo.com
19 Mr. Naveen |SE, Engineering Irrigation Department hod.plan@gmail.com
Singhal Chief Office,
ENC Office
20 Mr. Nautiyal [Executive +91-9412997451
Engineer
21 Mr. Sanjay Superintending Irrigation Work Circle (IWC), 1+91-9412172401
Raj Engineer (SE) Dehradun
22 Ajay Singh Senior Police Dehradun +91-9411112706
Superintendent
of Police (SSP)
23 Arvind SHO +91-9411112817
Kumar
Chaudhary
24 Thana Admin Police Mussoorie 01352716227
Mussoorie
25 Anuj Arya Circle Officer Traffic Police Department, [+91-9411112751
(co) Dehradun
26 Mr. Sailaish | RTO (E) RTO Division, Dehradun +91-9412174991
Tiwari
rtodehradun@gmail.com
27 Mr. Sunil RTO +91-9411112163
Sharma Administration
28 Mr. Arya Tourism, Mussoorie +91-7060038432
29 Subhash Pradhan Tourism, Dehradun +91-01352653217
Thapliyal Sahayak

rtotourismddn@gmail.com
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30 Mr. Ashok Operation
Manager
31 Mr. Jitender [HR, Keen
Rawat

Keen

+91-9837170979

+91-9760723194
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List of Stakeholders/Participants attended the Stakeholder Consultation Meeting held on 2™

September, 2024 in NPP, Mussoorie:

List of Stakeholders/Participants attended the Stakeholder Consultation Meeting held on 2nd

September, 2024 in NPP, Mussoorie

S.NO. | NAME DESIGNATION | DEPARTMENT Contact Details
(Mobile No., Email ID)
1 Mr. Arafat | Nodal Officer +91-8989616910
SWM
2 Mr. Rajat  |SWM +91-7500352727
Bhandari |Consultant L. .
Rajat.june7@gmail.com
3 Dr. Abhaas | Health Officer +91-9456374268
4 Mr. Sanitation +91-9412142646
Birender |Inspector . .
Bisht nppmussoorie@gmail.com
5 Mr. Tax +91-7017982081
Anirudh Superintendent . .
. anirudha99970@gmail.com
Singh
Chaudhary
6 Mr. Amit | Executive +91-7500005774
Kumar Engineer o .
amitatiitr@gmail.com
Uttarakhand Jal Sansthan (UJS),
Mussoorie ee_ujsmie@yahoo.com
8 T. S. Rawat [ Assistant +91-9756202515
Engineer
8 Mr. Executive +91-8477006101
Sandeep |Engineer
Kashyap Pey Jal Nigam, Mussoorie
9 Mr. M.S. Assistant +91-8126499535
Manral Engineer
10 Mr. SE, Engineering Irrigation Department hod.plan@gmail.com
Naveen Chief Office,
Singhal ENC Office
11 Mr. Executive +91-9412997451
Nautiyal Engineer
12 Mr. Sanjay |Superintending | Irrigation Work Circle (IWC), [+91-9412172401
Raj Engineer (SE) Dehradun
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13 Mr. RTO (E) RTO Division, Dehradun +91-9412174991
Sailaish todehrad i
Tiwari rtodehradun@gmail.com
14 Mr. Arya Tourism, Mussoorie +91-7060038432
15 Mr. Ashok |[Operation Keen +91-9837170979
Manager
16 Mr. HR, Keen +91-9760723194
Jitender
Rawat
17 Prof. Dr. P. | Research SPA, New Delhi 7042227021
S.N.Rao |Project Co- 4 hotmail
ordinator rpsnrao@ho m.al .com
psnrao.dr@gmail.com
18 Miss Kiran |Research 7807720656
Bala Associate

Kiranvashisht185@gmail.com

List of Stakeholders/Participants attended the Post Study Workshop held at the Dr. R.S. Tolia
Academy of Administration Nainital on 10" December, 2024:

SIUD, Dr. R.S. Tolia Uttarakhand Academy of Administration, Nainital

Page 155] 161



mailto:rtodehradun@gmail.com
mailto:drpsnrao@hotmail.com
mailto:drpsnrao@hotmail.com

Report: Mussoorie Town December 2024

Source: (Dr. R. S. Tolia Uttarakhand Academy of Administration (ATl))
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Annexure D

Poster of Stakeholder Consultation Meeting Held on 02 September, 2024 in NPP, Mussoorie

School of Planning and Architecture ( SPA), New Delhi
August, 2024

INVITATION TO

STAKEHOLDER CONSULTATION

02"? september 2024, Monday
11:00 Am to 03:00 PM

Venue:

MUSSOORIE
Nagar Palika Parishad

5. No DEFARTMENT S/ ORGANIZATIONS INVITED
01 Magar Palika Parishad, Mussoorne
[ Uttarakhand Jal Sansthan (UJ5), Mussoons
[i=] Pay Jal Migam, Mussoorns
04 Mus=soorie Dehradun Development Authority (MDDA)
(117 Imigation Wark Circle {IW\C) Dehradun
[Vi] Department of Police, Mussoone
or RTO Diwvision, Dehradun
(1] Towrism Department, Mussoorns
[i:] Keen, Mussoons
10 Tazti Union, Mussoorie
Department of Forest, Mussoornie

Solid Waste Management Urban TT:I“ SF“altm and Water Supply
arking

Research Sponscored by
Dr.R. S Tolia Academy of Administration, Mussoorie
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