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FOREWORD

Nepal, with a population of approximately 29 million, faces significant challenges in waste management. This issue
has become increasingly pressing, not only for human well-being but also for the natural environment. Despite efforts
at various levels—including informal waste workers, local governments, NGOs, INGOs, and private waste
enterprises—effective waste management remains largely neglected. A major obstacle is the lack of relevant data
on solid waste generation across municipalities, making it difficult to design and implement efficient waste

management strategies.

This Waste Map Book, developed with field data from Bharatpur Metropolitan City in coordination with local authorities,
takes a crucial step toward addressing this gap. By generating data and presenting a clear picture of the waste sce-
nario, this map book serves as a baseline for understanding and managing waste more effectively. It provides insights
into waste composition, plastic waste distribution, and waste hotspots within the municipalities and the metropolitan
cities. These details can support stake holders in implmenting targeted and geographically informed waste
management strategies.

CREASION extends its gratitude to all individuals involved in producing this Waste Map Book and acknowledges the
unsung heroes—waste workers—who play a vital role in environmental conservation.

Aanand Mishra
Founder and President
CREASION
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ABOUT
THE PROJECT

Project CAP (Collaborative Approach for Preventing Plastic Leak-
ages in Rivers of Nepal) is funded by PLEASE (Plastic-Free Rivers
and Seas of South Asia) Project, implemented by the South Asia
Co-operative Environment Programme (SACEP) with support from
the United Nations Office for Project Services (UNOPS) and the
World Bank. Led by CREASION (Center for Research and
Sustainable Development Nepal), this initiative addresses the
urgent issue of plastic pollution in Nepal's river systems. The
one-year project was implemented across seven municipalities in
two provinces, focusing on diverting plastic waste from landfills
and waterways into the product value chain by strengthening
collection systems and promoting recycling through innovative
technologies. The project aims to divert 720 tons of plastic waste

through recovery and 190 tons through recycling from rivers and
landfills throughout the project period.

Using a 360-degree collaborative approach, Project CAP has intro-
duced advanced plastic waste management solutions,
particularly targeting Polyethylene Terephthalate (PET) bottles. By
integrating ISO-standard machinery and Effluent Treatment Plants
(ETP), the project enhances microplastic treatment, ensuring
high-quality recycled outputs targeting suitable food-grade
products.

The initiative actively engages seven municipalities, 12 Waste
Smart Schools, and 12 youth groups, creating a significant impact
in raising awareness about waste management at the grassroots
level. Through training programs for tribal communities such as
the Bote and Maijhi, as well as informal waste workers (IWWs),
Project CAP has successfully mainstreamed marginalized
communities into the circular economy—providing them with
income-generating opportunities through plastic waste collection

from rivers. This not only offers additional livelihoods but also
contributes to environmental conservation.

Moreover, Project CAP collaborates with local governments to
enhance plastic waste management policies and advocacy
efforts. By engaging a wide range of stakeholders—including local
authorities, IWWs, tribal communities, students, and youth—the
project fosters long-term behavioral change, promoting plastic

recycling standardization and dissemination for a sustainable
future.

Through this collaborative effort, plastic waste is reintroduced into
the economy instead of polluting Nepal’s rivers. Over time, this
initiative will lead to cleaner waterways, healthier aquatic

ecosystems, and improved community well-being—a true win-win
for people and the environment.



SUMMARY

This map book has been developed by CREASION Nepal as part of
Output 4, Activity 9 of the Project CAP: Collaborative Approach for
Preventing Plastic Leakages in Rivers of Nepal. The projectis funded
by PLEASE (Plastic-Free Rivers and Seas of South Asia) and
implemented by the South Asia Cooperative Environment Program
(SACEP), with support from the United Nations Office for Project
Services (UNOPS) and the World Bank. Project CAP has developed a

collaborative model to engage key stakeholders in
establishing a robust plastic waste value chain.

The data presented in this map book was gathered through a
multi-method approach, including Focus Group Discussions
(FGDs), Key Informant Interviews (Klls), GPS tracking for hotspot
identification, and in-situ sampling to validate plastic waste
generation. Additionally, plastic waste sampling facilitated an
accurate analysis of solid waste composition found in municipal
landfills. The primary objective of this map book is to support
policymakers in identifying major plastic waste hotspots,
understanding the types of plastic present, and pinpointing key
leakage sources. Developed in close collaboration with each
municipalities, the information presented ensures accuracy and
relevance to local needs. By offering detailed insights into plastic
waste composition, this map book serves as a valuable tool for
municipalities to design effective waste management strategies

and develop policy frameworks aimed at preventing plastic
leakage into rivers.

HOW TO UNDERSTAND
THIS MAP BOOK?

This map book is organized into two thematic sections: Adminis-
trative Maps and Plastic Waste Composition Maps. It visually
presents plastic waste hotspots within the municipality, detailing
plastic types, leakage sources, and distribution patterns.
Additionally, it features visual descriptions of various plastic types

to improve understanding and support effective waste
management strategies.

Each title of this map reflects its respective theme. A legend is
included in every map, explaining the symbols and icons used to
represent various features. Additionally, each main map is
accompanied by an inset map at the district level, highlighting
the specific municipality or rural municipality featured.

The thematic administrative map displays major physical
infrastructure alongside administrative boundaries sourced from
the Survey Department of Nepal and OpenStreetMap (OSM). It also
includes municipal demographic details such as total population,
population density, total area, male-to-female population ratio,
and total households. The plastic waste composition map
incorporates Environmental Systems Research Institute (ESRI)’s
topographic base map and land cover data from International
Centre for Integrated Mountain Development (ICIMOD), along with
solid waste composition data obtained through in-situ sampling
at identified hotspots. To images from the hotspot locations.



METHODOLOGY OF
THE MAP BOOK

This Map Book has been developed using field data collected
through key informant interviews and focused group discussions.
Primary data collection followed the "Guidelines for the Monitoring
and Assessment of Plastic Litter in the Ocean” by the Joint Group of
Experts on the Scientific Aspects of Marine Environmental
Protection (GESAMP), published by UNEP in 2019, to ensure
standardized methodologies. Additionally, a review of various
literature sources provided secondary data on municipal waste.
On-site sampling and site verification were conducted at the
waste hotspots to further clarify waste management scenarios.

CONSENT FOR
THIS MAP BOOK

This Map Book has been published in coordination with the
respective municipalities, with the full consent of the respective
stakeholders and local authorities involved in waste data
collection and field verification. It is a collective effort of individuals
engaged in gathering and verifying waste data at the ground level.
This Map Book ensures the agreement and approval of all
stakeholders, both directly and indirectly associated.

LIMITATION OF THIS
MAP BOOK

The maps in the map book have been developed using primary

data collected through field surveys, Focus Group Discussions
(FGDs), and Key Informant Interviews (Klls) conducted during the
sampling process. Additionally, secondary data sources, including
the Department of Survey Nepal, OpenStreetMap, ESRI, municipal

databases, and the Forest Research and Training Centre, have
been incorporated.
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INTRODUCTION

Bharatpur Metropolitan City, located in the
central-southern part of Nepal, serves as the
administrative center of Chitwan District. As the
fifth largest city in the country, it is a vibrant
commercial hub with a population of 369,268 and
96,591 households (Census, 2021). Bharatpur's
strategic location on the left bank of the Narayani
River, along key transport routes like the Mahendra
Highway and the Kathmandu-Birgunj road
corridor, makes it an essential transit point for
trade and travel. Spanning an area of 432.95
square kilometers, the city has a literacy rate of
87.2%.

Nestled in Nepal's fertile Terai region, Bharatpur
benefits from a warm climate and alluvial soil,
making it ideal for agriculture. The region is vital to
the country’s food production, supporting the
cultivation of rice, maize, wheat, and sugarcane.
Bharatpur itself is situated at an altitude ranging
from 140 to 390 meters above sea level, with the
surrounding fertile plains playing a crucial role in
the local economy and livelihood of its people.

The city is home to two major rivers: the Rapti and
Narayani Rivers. The Rapti River, located near
Bharatpur, plays a crucial role in irrigation,
supporting local agriculture while also sustaining
the ecosystem of the nearby Chitwan National
Park. The Narayani River, one of Nepal's most
significant waterways, provides irrigation and
water supply to surrounding farms, serves as an
important transportation route, and holds cultural
and religious significance for local communities.
These rivers are vital lifelines for Bharatpur and its
surrounding areas, contributing to the region’s
agriculture, economy, and ecological balance.
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Bharatpur Metropolitan City, Chitwan, Bagmati Province, Nepal
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STATUS OF SOLID WASTE IN BHARATPUR METROPOLITAN CITY

Solid waste refers to any non-liquid waste material discarded by humans, including household, industrial, and commercial waste. To assess the
status of solid waste management in Bharatpur, various sections of disposal sites were sampled to determine the composition of waste in the
metropolitan city.

INTRODUCTION TO PLASTIC WASTE

Plastic wastes are comprised of different types generally categorized into 7 forms based on its composition and resistance.

Plastic Type Product Name Images Product Use Material Recyclability
Polyethylene Terephthalate PET, Polyster ’ Soft dfmk bottlgs, food Rigid/Soft, Widely recycled
(PET) ’ containers, textiles Transparent
High-Density Polyethylene Milk jugs, detergent bottles, | _. . :

Rigid and opaque Widely recycled
(HDPE) HDPE toys 9 Paq yreey
: : . Pipes, flooring, window -
PVC, Vinyl Non- Recycled
Polyvinyl Chloride (PVC) y frames, credit cards Rigid/ Soft y
Low-Density Polyethylene Grocery bags, some food _
\ : Non- Recycled
(LDPE) LDPE ‘A’ wraps, clothing Soft and flexible Y
Food containers, straws e
' ! Rigid Recyclable
Polypropylene (PP) PP - automotive parts S y
Disposable cutlery,
Polystyrene (PS) PS, Styrofoam o . Soft (when foamed) | Non- Recycled
packaging, insulation
: A Eyeglass lenses, electronic - _
Others Multilayer Plastics components, botties Rigid Non- Recycled
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PLASTIC WASTE HOTSPOTS AND ITS
COMPOSITION

Bharatpur Metropolitan City, Chitwan, Bagmati Province, Nepal

01 2 4 & Kilometers.
e e
Coordinate System Data Source
Coordinate Syster: GCS WGES 1984 1. Survey Department
Datum: WES 1984 2. Open Street Map (O5M)
Units: Degree
Legend
= Provingial Bouncary ® riojor Prastic waste Hotspot
— District Boundary M Forest Barescil
—ee—e- Municipal Boundary Il Cther Wooden Land I Waterbody
—— ward Boundary Grasslond Riverbeds
E— Highway Cropland =] Built-up Area
111 12.98
= Organic
= Dry organic waste
= Plastic
* Paper
= Glass
= Textile & jute
= Rubber & Leather

= Bones

sy PLEASEPréfet &) @UNOPS @ wenosmmonow

10




PLASTIC WASTE COMPOSITION IN THE HOTSPOTS
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SOURCES AND TYPES OF PLASTIC WASTE LEAKAGE
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HIGHLIGHTS OF FOCUS GROUP
DISCUSSION (FGD)

BHARATPUR METROPOLITAN CITY

Waste collection in Bharatpur Metropolitan City (BMC) is managed through a
combination of municipal vehicles and private waste collectors. The metropolitan
city operates two waste disposal sites at Chihan Dada and Aaptari Area, where
private waste enterprises and informal waste workers are engaged in waste
segregation. A Focal Group Discussion held on September 25, 2024, highlighted lit-
tering along the banks of the Narayani River, with plastic waste being a major
ongoing issue. Despite the establishment of the “Nadi Kinar Byawasthapan Samiti”,
challenges persist in managing waste and preventing leakage into the river. Waste
burning, particularly along riverbanks and religious sites, remains a frequent
concern. BMC is actively working to generate accurate data on waste generation
and is engaging partner organizations for better coordination. Moving toward a
long-term solution, the metropolitan is considering a Public-Private Partnership
(PPP) model to enhance waste management. Strengthening monitoring
mechanisms and encouraging youth involvement in waste management enterpris-
es are identified as key priorities. Community engagement in waste management
has proven effective, with more communities recognizing waste as a resource. The
metropolitan conducts regular monitoring and has established waste revenue and

tariff rates. Additionally, a contract has been awarded to a private firm for waste
management, and BMC has registered numerous scrap dealers. New initiatives,
such as a Material Recovery Facility (MRF) and Plastic Recycling Facilities, are being
launched to further enhance waste processing and sustainability in the city.

12
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