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INTRODUCTION greenhouse gas emissions (GHG), contributing to global climate

Bhutan is facing significant waste management challenges due tochange.

rapid urbanization, increasing population and changing consumption _ _
R Poor waste management also threatens public health and wellbeing.
patterns. The countryos commi t ment to sustainabl e waste
. ) ) . ) Poor waste management ¢aws the growth of diseasarrying
management aligns with the philosophy of Gross National Happiness o . '
) ) . ) vectors which increases the risk of vedborne diseasesOpen
(GNH), focusing on environmental conservation, public health and _ . . _ . _
_ ) burning of waste produces toxicants which deteriorates air quality and
wellbeing. The National Waste Inventory Survey (NWIS) 2019 found _ _ ) ) _
_ ) causes respiratory diseases. Besides, improper dispdsataflous
that Bhutan produces approximately 172.16 metric tonnes of waste _ _ _ o
_ _ waste from indusies and medical facilitiesan cause food and water
per day, with household waste accounting for 47.34% and o
_ . contamination.
commercal waste accounting 39.09%.

) o S ~ Waste management is a critical component of environmental

With minimal waste treatment and recycling initiatives, all categories _ ) ) )

) . . . . stewardship, public health, sustainable development and climate
of waste end up in landfills and opdampsites With landfills and . o . . . _

. . ) ) . resilience. With increasing waste generation worldwide, effectiv
opendumpsitesacross the country reaching their maximum capacity, . . _
) _ ) ) ) _ waste management systems and technological innovations have
increasing waste gerstion and improper waste disposal is _
) ) ) become a necessity.

threatening thenvironmentnd public health.

_ _ o _ With the rapid development, Bhutan has seen improvements in the

Plastic waste and hazardous materials endanger the biodiversity and _ _ )
o _ _ waste management with the adoption of new strategies and

wild life through ingestion and entanglement. Leachate from the _ _ _

_ _ _ _ _ technologies, involvement of privatentrepreneurs and waste
landfills and open dumpsites pollutesil and water bodies. Organic _

_ _ _ ~workers and volunteers. To address the waste management issues, the

waste in the landfills and open dumpsite degrades and emits
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government has implemented policies such as the National Wastewaste are still practiced, resulting in environmental pollution and
Management Strategy 2019, aiming for a Zero Waste Bhutan by 2030 health risksIncreasing waste generation, coupled with a lack of waste
through a circular economy approachis strategy emphasizes waste recycling practices has further worsened the situation.

segregation at source, recycling, composting and wastaergy

initiatives to minimize dependency on landfills and open dumpsites. Bhutan banned the use of plastic bags in 1999 to minimize plastic

Bhutan also observes the Zero Waste Hour initiative, encouraging pollution and protect Ddsmte theo unt ry

. . : , repeatedmplementation of singkeise plastic in 2005, 2009 and 2019,
citizens to engage in comunity clearups and promote responsible

waste disposal. Bhut andés goal of eradicating pl a

challenge. Despite policy implementation, Bhutan faces challenges in
WASTE MANAGEMENT __ CHALLENGES IN coordination and planning across institutions for waste manageme

BHUTAN

Lack of human and financial resources further hampers its

Although Bhutan has waste management policies implemented, waste, . . "
implementation and regulation enforcemeftditionally, lack of

management remainscaallenge for Bhutan, as in most developing . :
skilled personnel and technology worsens waste management in a

countries. Improper waste dis@bs threatens the ristine _ ] i
Prop o P sustainable and environmentally friendly manner. Although waste

environment, water, air and soil quality and public wellbeing. Waste ) _ _
q y P g collection systems have been established in urban areas, Bhutan lacks

management i@ major challenge due to open littering, lack of source .
robust landfil management and wastewater treatment systems.
segregation and scarce land for landfills and illegal dumping of waste. . :
Untreated wastewater pollutes rivers and lakes, threatening both

Currently, wastecollection systems are in place in urban areas aduatic ecosystems and human health

whereas rural areas lack proper waste management systems and

infrastructures. In rural areas, open dumping and open burning of
8 wU Qi e0d oyo! tin O! Gl 4 g f
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OVERVIEW CURRENT STATUS OF WASTE MANAGEMENT

Located in the soutkastern region, PemaGatshel Dzongkhag has a The current municipal solid waste (MSW) geation in Denchhi

population of 25,000. PemaGatshel spans a total land area of 1023 sqThrom and Nganglam Throm under PemaGatshel Dzongkhag is
km and comprises 11 Gewogs, which are further divided into estimated to be 0.74 tonnes per day. With increasing developmental
Chiwogs for effective local governance and service delivehe T  activities and economic growth, the volume of waste generation is
Dzongkhag is known for its vibrant traditions, including the increasing.The currentwaste management systeim the town
production of traditional Bhutanese music instruments and rich consists of primary collection and final disposal. Waste is collected
Buddhist cultural practices. by municipaltrucksand the waste is transported for final disposal.
The Dzongkhag dependsy an operdumpsite for waste disposal,

Denchhi is a developing town, undergoing major developmental with no engineered landfill in place. Thpem dumpsite is located at

activities including infrastructure delopment. The town is being Chungkhar under Zobel Gewégigure 1)

developed with improved road conditions and public facilities to
accommodate the growing population and economic activities.
Nganglam, one of the fastegtowing towns, plays a significant role
as an industrial and commercialthdue to its strategic location near
the Indian border. With the economic opportunities, the town will

play a crucial role in trade, manufacturing, and employment

generation.
Figure 1. Open Dumpsite at Chungkhar
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The Dzongkhag Administration in collaboration with Drungkhag, In the Dzongkhag, communiyased organizations such as Lotus
Gewogs and residents from Denchhi and Nganglam Throm also Women GrougFigure 3)and SerLanwWomen Group work towards
observes Zero Waste Hour monthlynbaintain a cleamommunity. waste reduction and waste upcycling.

However, illegal waste disposal and open littering are prominent
issuesdue to lack of awareness and lack of infrastructures such as
waste collection points.

Currently, there is no waste segregation system implemented in the
Dzongkhag. However, the private waste workers play a critical role
in waste recycling, whavork to recover valuable recyclable waste.

Recyclable wastes are then sold to waste dealers across the borders

Denchhi Thromhas a decentralizeskwage treatment pla(figure
2). Domestic wastewater in Denchhi Throm will be collected and s o e
treated prior to dischargeto Marung river. Figure 3. Lotus Women Group

Figure 2. Decentralized Sewage Treatment Plan wU Q)i ©00 0yo! Gn O! GbsZJoukl 1 a1 ¢
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OBJECTIVES ! Promote green initiatives, sustainable packaging and

The main objective of the Dzongkhag Waste Management Strategy is responsible consumerism.

to develop a sustainable and efficient waste management system that 1 Promote circular economy through enhance waste recycling
minimizes pollution, safeguards public health and preserves the and upcycling and composting of organic waste

pristine environment. Thi s StrTARGET ~t oo nati on

vision of Zero Waste Society by 2030 through the promotion of a . . L
Improved waste collection system in the municipality area.

circular economy based on the principles of Reduce, Reuse, and
Recycle (3Rs)

Establish waste drepff centres at strategic locations.
Enhance waste segregation at source.

SPECIFIC OBJECTIVES Promote wider use of Zero Waste App.

1 Minimize pollution and environmental degradation through

Enhance awareness on sustainable wasatggement.

O O O O o o

_ _ ) Ensure 100% reduction of illegal disposal of waste
reduced waste production and improper disposal

1 Enhance public awareness and community participation in
waste management through advocacy, education and
behavioural change programs.

1 Ensure compliance with existing waste regulations through
strict monitoring, enforcement and accountability.

1 Improve andenhance waste segregation, collection and

disposal systems.

11 wU Qi 0t 0yo! GinO! GszJull 4 Q)



Current Waste Management Practice in PemaGatshel

Community-based .
r Onganization o — Waste Upcycling
. Zero Waste Hour
Denchhi and Waste Generation Waste Collection and : Waste Collection and Final Disposal at Open
Nganglam Thl‘Ol]] Transportation Transportation Dumpsite
Waste Waste Dealers across
Pickers/Dealers Border
Organic Waste
Garden/Domestic Animal
L] Zero Waste Hour
GCWOE/ Chlwog/ : Waste Collection and :
. — Waste Generation o , , Open Burning
Vlllage Disposal in Open Pit

‘ Waste
" Pickers/Dealers







O e — -

= O

B ——
e —— — ke e

- Y . CHAPTER 1: OVERARCHING POLICY

Py




WASTE MANAGEMENT STRATEGY 2025 Dzongkhag Administration, PemaGatshel

The overarching policy sets the basis for a holistic and integrated management strategy is prepared in align weiisting relevant
approach to waste management across all levels. This waste environmental policies, legislatioasid regulations of Bhutan.

Figure 4. Overview of the National policy, plans/strategies and Regulations
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THE CONSTITUTION OF KINGDOM OF BHUTAN (a) Protet, conserve and improve the pristine environment and
safeguard the biodiversity of the country;

The Article 5 of the Constitution of Kingdom of Bhutan (2008) . _ ,
(b) Prevent pollution and ecological degradation;

mandates the Royal Government of Bhutan to maintain a minimum , , ,
(c) Secure ecologically balanced sustainable development while

of sixty percent of forest cover for all time. The Constitution also L ) _
promoting justifiable economic and social depment; and

requires the Government to ensure ecologidadilanced sustainable .
(d) Ensure a safe and healthy environment.

development, while promoting justifiable economic, prevent .
3. The Government shall ensure that, in order to conserve the

pollution and ecological degradation and social development and .
countryoés natur al resources and

ensure a safe and healthy environment and the right and responsibility . _ _
ecosystem, a minimum of Si Xty pe

of the government, parliament, and gveBhutanese citizen for o _
shall be maintaed under forest cover for all time.

environmental conservation as detailed below:

1. Every Bhutanese is a trustee RQATIONAE ENVIRONMERTSPROFECTIN ACTESOUT C € ¢
and environment for the benefit of the present and future OF BHUTAN 2007

generations and it is the fundamental duty of every citizen to
Contribute to the protec“on Of the natura' environment’ The NEPA Act Out|ineS the I’0|eS and reSponSibilitieS Of National

conservation bthe rich biodiversity of Bhutan and prevention of ~ Environment Commission (NEC) and Competent Authorities in

all forms of ecological degradation including noise, visual and Mmonitoring and reporting the environmertahditions of the country.

physica' po”ution through the adoption and Support of PrinCip|eS in the NEPA ConSiStS Of fundamental r|ght to a Safe al’ld
environment friendly practices and policies. healthy environment with a duty to protect and promote the pristine
2. The Royal Government shall: environment of the country, intergenerational equity, middle path

strategy, precautionary pdiple, principle of 3Rs (reducing, reusing
16 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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and recycling materials), polluter pays principle, right to information treatment, storage, transportation, reuse, recycling and safe final
and access to justice. disposal of solid, liquid and gaseous waste. The Regulation

categorizes the waste into industrial waste, municipal wastaste
WASTE PREVENTION AND MANAGEMENT ACT and medical waste along with their prevention ananagement

OF BHUTAN 2009 systems.

The Waste Prevention and Management Act of Bhutan was enacteoryq Regulation further mandates the need for waste collection,

in 2009 with an aim to enhance waste management, promote 3Ryqving fees for waste collection based on quantity of waste generated

principle of waste management and improve final waste disposal . p the degree of hazardousness, penalties for violations and to

sites. The main objective of the Act is to prevent and reduce the control and prohibit illegal duping or releasing of waste into the

guantty of waste generated across the country and promote reuse andenvironment. The Regulation was amended in 2016 as Waste

recycling of the waste. The Act outlines the roles and responsibilities Prevention and Management (Amendment) Regulation, 2016.
of implementing agencies and the people to manage different
categories of waste as per the approved standards. MINES AND MINERAL MANAGEMENT ACT 1995

The Mines and Mineral Management Act of Bhutan 1995 is the

WASTE PREVENTION AND MANAGEMENT : : .
primary legal framework which governs the mineral resource
REGULATION 2012 AND AMENDMENT 2016 extraction. The Act aims to ensure sustainable and environmentally

responsible mining operations, maintaining balanced economic

Adopted in 2012, th@Vaste Prevention and Management Regulation ) _ _
development and environmental conservation through emphasis on

2012,the Regulation aims to develop a proper waste management i
environmental ptection.

system through effective and efficient waste collection,egggion,

17 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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BACKGROUND surface water bodies which makes it unsafe for domestic purposes. In

o ) ) , ) addition, degradation of organic waste emits methane 4)(CH
Municipal solid waste (MSW) consists of organic waste, plastics,

, . accelerating climate change and global warming.
paper, metals, glass and construction and demolition (C&D) waste

produced from households, commercial spaces, construction sites anipygr waste management also has significant health impacts. Improper

institutions. With rapid urbanization and population giowthe waste disposal makes it favourable for the development of disease

amount of municipal waste is increasing globally, putting pressure on carrying vectors, resulting in vectbore diseases outbreaks. Poor

the waste management systems and the natural environment. waste management incurs high expenditure due to the laadéll

. . _ open dumpsite maintenance, waste collection cleaning programs. The
In Bhutan, the majority of the municipal solid waste generated ends _ . _
, , , ] combined effects of environmental, health, and economic challenges
up in landfills and open dumpsites due to lack ofregation, _ . .
) ) , . calls for the immediate need for effective waste management
recycling and treatment practices. Lack of effective waste collection

o _ _ . strategiego ensure aleaner, healthier, and more sus#dile future
systems, limited recycling technologies and infrastructure and

improper disposal practices results in landfill overflows,
MANAGEMENT STRATEGY
ENHANCE SOURCE SEGREGATION

Poorwaste management has a significant environmental, health, and _ _ _ _
Waste segregation at the source plays a crucial role in effective waste

environmental degradation and resource wastage.

economicimpact particularly in municipality areas where waste _
_ _ _ ) _ management. The source segregation allows for the proper reuse,
generation continues to increase. Improper waste disposal in open _ _
_ _ _ _ recycling, and recovery of waste. Currently, there is waste
dumpsites and unregulated landfills leads to soil, water and ai _ _ _
_ _ segregation at source in both Denchhi and Nganglam town. The
pollution. leachate from open dumpsites pollutes groundwater and
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municipal authorities should implement waste segregation at sourceRECYCLING AND COMPOSTING

and strictly monitor to ensure compliance. Composting of organic waste is a sustainable and-eftesttive

solution for managing organic waste. A major portion of municipal

Improved waste management and source segregation reduces th%olid waste in Bham is made up of organic waste that ends up in

guantity of wastgoing into the landfill. Waste segregation at source open dumpsites and landfills. Composting of organic waste is an

reduces expenditures incurred for open dumpsites and landfil alternate solution which can help minimize the emission of methane,

maintenance and waste treatment. This practice also helps "M reduce landfill dependency and enhance soil quality. In both Denchhi

enhancing recycling practices aadhancing theircular economy, and Ngaglam town, composting is less practiced. Awareness

thereby creang opportunities for waste dealers to generate income programs and technical support will be provided to encourage and

through waste. . .
promote composting practices.

IMPROVE WASTE COLLECTION SYSTEMS

Enhanced waste collection system is essential for improving waste _ _ _
- _ _ of waste such as plastic, paper, glass and electronic waste. Material
management efficiency and ensuring proper waste disposal. Regular . _ )
recovery facilities (MRFs) and waste collection centres will be

Recycling materials plays a crucial role in managing every category

and systematic colidtion services will be provided to help prevent ) i
constructed in the town to promote waste segregatimtess for

illegal dumping, open burning, and waste accumulation in the _ _
recycling and waste upcycling.

municipalities. Waste collection schedule for organic and inorganic

waste will be implemented. This practice improves waste recovery pUBLIC PARTICIPATION

and recycling, thereby contributing to a circular economy and To achieve the goal of Zero Waste Society by 2030 and to improve

reducing environmental pollution. : :
the waste management systems, strong commitment and community

participation is required. Private waste workers and comnbaisgd
21 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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organizations will be strengthened. Public awareness prcgasch enforcement tool which is used to track and penalize wakited
incentives for proper waste management will be enforced. offenses.

Regulations will be strictly implemented to enhance community

engagement. Enhanced emphasis will be made on communityThe Zero Waste App use will be expanded as it is aaftettive

participation for sustainable waste disposal and management. digital tool which can improve waste collection, monitoring, and
encourage public participation in the waste management. The Zero
PRIVATE SECTORPARTNERSHIP Waste App will help make waste management more efficient

Bhutan is seeing an increasing number of private sector involvementparticipatory, and transparent, contributing to a cleaner and more

in waste management and they have played a critical role in fighting sustainable Dzongkhag. Open littering and illegal waste disposal can
against increasing waste pollution. Private sectors should be involvedbe prevented through community reporting.

throughpublic-private partnershipgostering a circular economy that

transforms waste into resources. The waste entrepreneurs should be

supported with funding, new technologies and market linkages to

increase recycling practices and strengthen the recycling industry.

ENHANCE ZERO WASTE AP

The Zero Waste Bhutan App was developed by the National
Environment Commission (NEC) and launched on December 13,

2022, to enhance Bhutan's waste management system. The app is an

22 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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BACKGROUND
Plastic waste has become a major environmental issue with its _ Estimated
) - ] Material Decomposition
widespread use, slow decomposition rate and-teng impacts. The
extensive use of singlese plastics, driven by rapid urbanization and Cigarette butts S years
changing consumption patterns has significantly couteith to
. . . Plastic bags 20 years

environmental pollution and endangered ecosystems. Millions of tons
of plastics are producedith a significant portion ending up in Plasticlined coffee cups 30 years
oceans, open dumpsites and landfills, and urban areas.

Plastic straws 200 years
The decomposition rate of plastic waste is slow and vavids
material composition and environmental conditions. Some plastics Soda can ring 400 years
degrade in a few decades whereas some plastics remain in the _

_ _ _ _ _ _ _ Plastic bottles 450 years

environment for centuries, breaking down into microplastics. Studies
have found that microplastics have entered the fooitholédh traces Toothbrushes 500 years
found in drinking water, seafood, and the human body. Microplastics
absorb harmful chemicals, disrupt hormonal balance, andspases Disposable diapers 500 years
health risks to humans and animals.

Styrofoam 500 years

(Source: Chariot Energy, 2024)
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The increase in plastic usage not only threatens wildlife but also poses
significant health risks to humans, as microplagtiaiute food and

water supplies. Plastics break down into microplastic wéidbr the

83
. . . . . . g billloN tonnes.
food chain. Microplastics in human bodiascreasethe risks of “

production

potential toxic impacts on human health. Plastic pollution also poses

/ Landfilled
40%]

72%
Landfill or
Soll microblal discarded

&1 o

a severe threat to marine ecosystems.

A !

6.3 billion tonnes of
plastic wastes

l \ Global warming
Volatile organic

Research shows that more than 1,500 species in marine and terrestrial

Closed-loop compounds, CO

environments consume plastics. The accumulation of iplast ). / 26 raeyeing § A
pntaminated Released to the =

. R . . . groundwater environment o ¥\ 4% process  Contaminated /\

marine ecosystems disturbs marine food chains and habitats. l e B i by by 9
m 'D:I II Rccyd;‘d
Plastics contribute significantly to the greenhouse gas emissions so s - ‘@
Marlncllfe\" L5
mainly through production and disposafAccording to the 1 0% ot wasts o marine. Photochenical oone
. . . . 1.5 million marine  Europe, Latin America and /\fril('n

Organization for Economic Cooperation and Development, 90% of miesh tesnnly

the greenhouse gas emissions from plastic products in 2019 Came(Source: Evode et al., 20p1
from the production and conversion of fossil fuels into new plastic
products, which accounted for 3.4% of global emissions (United MANAGEMENT STRATEGY

States Environmental Protection Agency, 2024).

WASTE PREVENTION

The waste prevention is the first stagethe waste management
hierarchy and it is the most effective and sustainable approach to
proper waste management. Preventing the waste at source helps in
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minimizing the environmental footprint associated with waste efforts to ban plastibags. It is critical to reduce and eventually
generation, collection, treatment, adidposal. eradicate the use of singlse plastics in daily life.

Sustainable production and responsible consumption should beThe Royal Government of Bhutan has implemented policies to
adopted to prevent waste generation. Utilization of renewable raw minimize plasticuse. Despite the efforts, it remains a challenge due

materials will be promotedBusinesses in the Dzongkhag will be to lack of commitment red support from the public, limited

made to use sustainable packaging alternatives. dimgumers will monitoring and lack of substitutes for plastic bagational Waste
be educated on responsible plastic use, waste segregation, andlanagement Strategy 201@nd the Waste Prevention and
recycling practices Management Act 2009 and its Regulation 2012 & Amendment 2016

emphasize the need to minimize plastonsumption and promote
Prevention of waste generation has social and economic advantages siainable alternatives.

Energy and raw materials consumption and cost of waste

management can be reduced. This can also help in climate changéStrict monitoring will be conducted on the use of singe plastics.
mitigation and sustainable resource management. Besides, a plastiGusinesses and customers using shugle plastics will be penalized
free environment can improve the health and wellbeing of the as per th&kevised Waste Offence and Penalties.

community.
PROMOTE USE OFSHOPPING BAGS

REDUCE SINGLE-USE PLASTICS

By choosing reusable or biodegradable alternatives, plastic pollution
The increased use of singlse plastics has led to increased plastic can be reduced, helping to limit the spread of microplastics and their

pollution. Plastics are widely used in Bhutan, despite government harmful effects on the environment and human health. Alternative

28 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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materials such as cloth bags, biogeable packaging, reusable bags

and environmentallyriendly containers should be adopted.

Figure 5. Waste to Bags

ENHANCE RECYCLING PRACTICES

in the Dzongkhag, emphasis will be given to waste segregation at
source, infrastructure development, policy enforcement and public
participation. The source segregation at the household and

institutional level will be implemented.

Investing inmaterial recovery facilities in the Dzongkhag is another
key step toward improving waste management. Waste collection,
segregation and recycling processes can be streamlined. Municipal
Authorities and Gewog Administration should establish waste
collectioncentres with separate bins to facilitate the public to play a

role in recycling efforts.

Recycling plays a crucial role in pollution reduction, conserving
resources and preserving the environment. The Dzongkhag has no
infrastructure for recycling of waste which leads to most recyclable

waste ending up in open dumpsit€s.enhance recycling itiatives

29
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KEY STRATEGIES

SR'S WASTE
MANAGEMENT

01 Sustainable production and
responsible consumption

Reduce single-use
02 plastic

03 Promote use of shopping
bags

04 Promote recycling

¢

practices : ol
] <4y
05 Strict monitoring to ensure

compliance with regulations

06 Promote sustainable
packaging alternatives

(Source:Zeroin, 2024)
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BACKGROUND The production, disposal, and recycling of paper waste have

o _ significant environmental and social implications. Paper production
Paper waste has become a major issue as global consumption of paper . ) ) )
_ _ o _ _ _ heavily depends on wood pulp, leading to deforestation and habitat
products continues to increase. This is dril®nan increasen . o .
_ _ _ ~destruction. This disruptthe carbon sinla natural process that
packaging demands, office supplies, and consumer goods. Besides N
o N _ _ _ , . absorbs C@from the atmospher&he decomposition of paper waste
digital transition, paper consumption is high in businesses _ ] _
. o . ~ also emits methane that is 25 times more potent than CO
educational institutions, households and government offices which

results in huge volumes of discarded papéhough papemwaste is Paper wastes accounts for nearly 26% of gltbalfill. The
biodegradable than plastic, increasing paper waste contributesincreau;,ing usage of papessults in largevolumes of paper waste
significantly to deforestation, greenhouse gas emissiand, land which ends up in landfills and the environment. produces increased
pollution. paper wastes whicendup in landfills. Landfills and open dyssites

_ _ _ across the country have reached their maximum capacity and the
Paper waste is produced from schools, offices, business and _
o . o _ . paper waste further exacerbates waste management challenges. This
packaging industries. Minimal recycling practices and management ]
. ~ puts more pressure on the landfill space.
of paper waste puts pressure on the landfills and open dumpsites.

Paper degrades faster than plastics, honewge quantities of paper MANAGEMENT STRATEGY

waste contribute to environmental pollution. Paper manufacturing

results in largescale deforestation which destroys habitats and DIGITAL TRANSITION

reduces biodiversity. Besides, it also consumes huge amounts of . . .
o As the worldtransitionstowards the digitaéra, technology provides
energy and water and releases cardmxide (CO2) and methane

a powerful tool to minimize paper use and paper waste production.
(GHG).

All the institutions should adopt digital transition to minimize demand
33 wU Qi 0t 0yo! GinO! GszJull 4 Q)
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for paperbased documents and enhance operational efficiency, dataPROMOTING SUSTAINABLE PRACTICES

securty and accessibility. Digital platforms should be widely used in Sustainable practices such as dotgiked printing and reducing

workplaces, schools and government agencies which is a key step inunnecessary paper consumption are essential steps in minimizing

reducing paper consumption. paper waste at the source. Use of dosided printing should be
adopted in every institution and work place. This practickices

Transitioning from manual paperwork to digital workflows will allow paper consumption in half and maximizes the use of both sides of the

organizations to carry ouduties electronically. Businesses in the paper

Dzongkhag should adopt-receipts and online recockadeping
platforms. Further, hybrid models of pagrsed systems and digital REUSABLE AND MINIMALIST APPROACHES
should be integrated where physical documentatioedégssary Consumers and businesses should adopt reusable solutions, such as

using cloth bags, opting for minimal packaging, and purchasing
PAPER RECYCLING

products made from recycled papwhich canreduce waste and
Minimizing paper waste aligns with the principles of reduce, reuse, promote sustainability. Businesses should promote minimal

and recycle (3Rs), which plays a critical réde a sustainabléuture. packagng practices by reducing excessive packaging and choosing
Paper waste generated should be reused and upcycled into newbiodegradable and recyclable materials. Further, the businesses
products. Recycling is important in paper waste managerient. should collaborate with eeniendly packaging suppliers.

enhance paper recycling practices, waste segregation at source should

be adopted which helps to ensure that clean and dry paper waste iaEDUCATION AND AWARENESS

Public awareness, educational programs, and cdspimisiatives are

collected separately from other waste.
key to increasing awareness about the environmental impact of paper
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waste.The publicshould be educated on the importance of mindful

consumption habits and responsible disposal practices such as prope

waste segregation, recycling andmposting paper waste to drive

behavioural changed€ducationalprograms should be conducted KEY STRATEGIES

which can help instil sustainable habits.
Promote use of digital

platforms

@ Promote recycling of paper
waste

O Promote double-sided
printing
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BACKGROUND PROMOTE COMPOSTING

Organic waste, including food scraps and yard waste, constitutes acomposting is a sustainable and 4gendly approach to organic

significant portion of municipal solid waste. StudisBow that waste management given its environmental benefits. It diverts food

organic wasteaccounts for up t80% of the total waste generated \yaste from landfills and transforms food waste into nutrient rich soil

continue to evolve, the quantity of organic waste generation is agriculture.

increasing.
Waste segregation at source also plays a crucial role to facilitate
Although the organic waste is biodegradable, poor management |eadfcomposting where organic waste can be sorted to prevent

to environmental challenges. Disposal of organic waste into the -ontamination with other waste. To embrace the benefits of

methane emission and foul odour. support, and infrastructure development are crucial. Establishment of

efficient composting facilities are encouraged, along with incentives
MANAGEMENT STRATEGY

and recognition for community composting initiatives.
PREVENT AND REDUCE FOOD WASTAGE AT SOURCE

In the rural areas, organivaste is used for animal feeding and

Preventing and reducing food waste at the source is one of the mosdisposecbf in gardens. Farmers are encouraged to adopt compost as

effective methods to minimize organic waste and promote , naqral fertilizer which will support sustainable farming practices,

sustainability. Portion control and responsible consumption is e4ce dependence on chemical inputs, and contribute to a circular

encouraged which helps prevent excess food from being wasted. economy wherevaste is repurposed into valuable resources.
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PROMOTE BIOGAS PRODUCTION

Biogas production is one of the most effective strategies to convert LA LS DB D 8

biodegradable waste into renewable energy. Biogas production
should be promoted in the Dzongkhag. The Dzongkhag and Gewog R oo wastage hrough
Administration should provide technical support. This strategy respomsible comEmption

suypports the principles of a circular economy by turning organic waste

into valuable resources.

Adopt segregation and composting
practices

n Promote biogas production
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BACKGROUND MANAGEMENT STRATEGY

Electronic waste (gvaste) consists of discarded electronic devices REPAIR AND REUSE INITIATIVES

such as computers, mobile phones, televisions, and household

appliances. With the increasing use of technology in Bhutan, the Repairing and reusing of electronic devices is encouraged to improve

generation of avaste has risen significantly. The rapid rate the ewaste management in the Dzongkhag. PemaGatshel Dzongkhag

technological advancement, coupled with shorter product lifecycles lacks ewaste disposal sites. With the growing depecdenn

. . . lectroni Vi for communication ion an in
and growing consumer demand for electronics, has contributed to the® ectronic devices for communication, education and business, e

. ) . waste is becoming a pressing concern.
accumulation of -@vaste. Ewaste contains hazardous materials such gap 9

as lead, mercury, and cadmium, which poses sigmfic Electronic devices are discarded without repairing. Awareness
environmental and health risks. programs about repair options and advantages of reusing can change

public attitudes dwards ewaste. Outsourcing of -waste

Hazardous components of thewvaste can leach into the soil and . :
management to private waste workers is encouraged.

water, leading to groundwater contamination and ecosystem
degradation. Dumping and burning efvaste in open dumpsites and ESTABLISH E-WASTE COLLECTION AND RECYCLING

landfills emits hazardous fumé&sto the atmosphere which pollutes _ _ ) _
_ _ o _ Designated collection sites should be established to ensure the safe
air. The lack of proper-evaste disposal facilities increases the risk of . . _ _
_ _ _ _ disposal of electronic waste. This will encourage responsible disposal
illegal dumping and informal recycling. Poowaste management _ . _ . _
_ _ o ~ practices and prevent illegal disposal afaste into the environment,
and exposure can lead to respiratory diseases, skin infections, ) ] o
_ _ open dumpsites and landfills. Partnershighvawaste recyclers and
neurological disaters, and cancers. _ _
waste dealers are crucial to ensure safe and environmentally sound

recycling processes.
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KEY STRATEGIES

Promote repair centers and and encourage
reuse of electronic devices

Establish designated collection sites and
promote recycling initiatives

43
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BACKGROUND MANAGEMENT STRATEGY
Mining waste consists of various4pyoducts generated from mineral WASTE REDUCTION AT SOURCE

extraction and processing such as overburden, tailings, and processin . : - : : . o
P g g P S?mplementlng sustainable mining practices is crucial for minimizing

resi dues. Bhut anods mi ni n sector | ay s a c¢r ci al r ol i .C O
9 waste &’enera%(on at source. I\Mnlng companies suc% as Spate I\ﬁlnlng

nom
growth, however, increasing mining operations hastited in Corporation Limited and private companies should explore and adopt

increased mining waste. The waste generated during excavatlon,efﬁcient resource extraction techniques to maximgerecovery of

mineral processing consists of chemicals and heavy metals WhIChvaluable minerals. Advanced technologies should be adopted to

I rmim n the environment dndnanhealth if n - . .
causes longe pacts on the environment amealt ot optimize extraction and reduce the overburdened production. Further,

managed properly. a lowwaste mining approach should be adopted which will help
Mining waste impacts soil, wat@nd quality. Airborne pollutants reduce environmental impacts and improve openatiefficiency and

from mining operations such as dust and particulate matter lead toCOSteffeCt'Veness'

respiratory diseases. Improper disposal practices affect soil quality MINE BACKFILLING APPROACH
which makes land unsuitable for agriculture and vegetation growth.

. . . Mining companies should adopt a mine backfilling approach where
Pollutants entenig water bodies threaten aquatic ecosystems and g P P g app

i overburden waste can be reintegrated into mmédareas. This helps
drinking water.

reduce waste volume, stabilize the land, and minimazieesosion
and habitat degradationfThe Mines and Minerals Management
Regulation 2022mphasizes the need for b&dkng waste rock and

overburden into the mine excavations.
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PROMOTE REUSE OF TOPSOIL SUSTAINABLE OVERBURDEN DUMPING

The proper management and utilization of topsoil in mining Sustainable overburden (OB) dumping emphasizes reducing the

: : . . environmental impact of mining waste while ensuring g land
operations play a crucial role in mining waste management, land

rehabilitation and ecosystem restoration. During the extraction stability and ecological restoration. Overburden should be disposed

. . of in such a way that no soil erosion, water contaminatiah habitat
process, valuable topsoil layers are removed and displaced. Poor

manaiement of the topsoil leads to land degradation and loss of destruction occur. Appropriate dump sites should be identified and

biodiversity and soil fertility. the waste piles with terraced layers should be designed to ensure
stability, along with erosion control measures. TMées and

Topsoil should be stored for later use for reclamation of the mined Mineral Management Regulation 202%nphasizes thaeed for

out areas. Topsoil should be preserved separately from overburdenexternal waste dumping sites whenpih dumping is not feasible.

and waste materials to minine the loss of nutrients and microbial Overburden and waste materials should be layered with terraced

life. After the completion of mining activities, the reserved topsoil edges to enhance stability, prevent erosion, and facilitate reclamation.

should be utilized for reforestation and revegetation. Nlmes and

Mineral Management Regulation 202&hphasizes the need to reuse

the topsoil br reforestation and reclamation of mined out areas.
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practices through advanced
technologies

1 Promote sustainable mining

Adopt mine backfilling approach
2 for reintegration into mined-out
areas

Promote reuse of topsoil for
reclamation of mined-out areas

Adopt sustainable overburden
dumping

4
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BACKGROUND MANAGEMENT STRATEGY
Construction and demolition (C&D) waste consists of concrete, ON-SITE SEGREGATION

bricks, wood, and metal waste generated dudagstruction and On-site segregation of C&D waste is important in managing waste

demolition activities. The amount of C&D waste is growing with efficiently. Sorting compartments should bstablished within the

increasing population and rapid infrastructure development. Wit construction site to enable the workers to segregate waste materials at

Increasing construction activities, illegal disposal of C&D waste is the source. Designated bins and signage for different waste should be

rising. Strategies for reducing constroctiwaste through practices placed at the construction sites to ensure proper segregation. This will

such as design for deconstruction, material reuse, and recycling IS oduce illegal duming and reduce the volume of waste that ends up

vital. Emphasizing the importance of planning and efficient resource in landfills. Waste segregation at source enables material recovery

use can significantly reduce the volume of waste generated during and supports enhanced recycling initiatives

construction projects.
REUSE AND RECYCLING

C&D waste should be reused and recycled after proper segregation.

Improper disposal of C&D waste leads to land degradation as

unregulated dumping contributes to soil erosion. Further, disposal of Reusingand recycling reduces the need for raw materials and reduces

C&D waste in open dumpsites and landfill reduces the space andwaste generation. C&D waste such as concrete and woods can be

landfill/open dumpsites capacity. The improper disposal of such reused in other construction purposes and repurposed into new

waste causes public health concems, as it leads to Waterproducts. Further, construction sites should use recycled materials and

contamination and air pollution. . )
P materials from other construction work such as bamboo and metals.
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SUSTAINABLE C&D WASTE DUMPING

C&D waste that cannot be reused or recycled should be disposed of

in an environmentallyriendly manner. Proper dump yards should be

identified and thevaste should be disposed of in such a way that no

soil erosion, water contamination, and habitat destruction occur. The

dump yard should be designed to ensure stability, along with erosion

control measures. lllegal dumping of C&D waste in places other than

designated and approved sites should be monitored and regulated

KEY STRATEGIES

Adopt on-site
segregation
and set up
sorting
compartments

50

Promote reuse
and recycling
of C&D waste

Practice
environmental

ly friendly
dumping
practices
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BACKGROUND waste. Dedicated recycling faciis should be set up and partnering

. ' _ ~with recycling companies is encouraged. Furthermore, employees
Industrial waste is generated from manufacturing and production ] )
. , . ' _ ~ should be educated on the importance of recycling and waste
processes of various industries. Industrial wastes are categorized into _
. . segregation at source.
hazardous and nemazardous depending on the risks to the

enVironment and human health |ndUStl’ia| waste Varies frOUSiI'}d |ntegrat|ng a "C|Ose,dbop" recychng System can enhance
to industry. Poor management of industrial waste causes soil, watersystainabilityIn a closedoop system, recycled materials are reused

public wellbeing. With increasing industrial activity, industrial waste  cycle,

generation has increased.
TREATMENT OF CHEMICAL AND LIQUID WASTE

MANAGEMENT STRATEGY

Proper treatment of chemical and liquid waste from the industries will

INDUSTRIAL WASTE RECYCLING prevent soil, wateand air contamination, protect environmental and

Industrial waste recycling is a critical approach towards reducing

human health, and ensure compliance with regulatory standards.
industrial waste, conserving resources and environment. Recycling Effective treatment approaches such as physical, chemical, biological

will help to ensure that valuable materials are recovered and divert and thermal should be adopted and implemented wherever

waste from reaching landfill. Industrial waste recycling is less appropriate to esure safe reclamation, disposal.

practiced in the Dzongkhag.

Industries should study industrial waste to identify recyclable

materials such as metals, plastics, paper, glass, and certain organic
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KEY STRATEGIES

0 Adopt source segregation and recycling
initiatives

Promote proper treatment of chemical and
@9 liquid waste
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BACKGROUND labelled to enhance waste handling and disposal processes.

) _ . _ . Healthcare workers should be trained on correct disposal techniques,
Medical waste generation has increased with increasing health care

_ i _ . educated on the importance of using protective equipment, and
services in Bhutan. However, effective management of medical waste

_ . , emergency procedures for handling hazardous material
remains a challenge for health care facilities. Medical waste poses

environmental and public health risks due to the mreseof
infectious, hazardous and pharmaceutical waste. Medical wastes are SEGREG ATI ON
generated from various healthcare centres such as hospitals,
veterinary hospitals, clinics, laboratories and medical stavieslical

Color coded bins/box/bag for appropriate segregation and collection of waste
waste consists of infectious materials, sharpexpired

0L

pharmaceuticals, pathological and chemical wastproper disposal

of medical waste, such as open burning or dumping in landfills, can

5L

result in the release of toxic pollutants, including dioxins and heavy Safety Box

metals, into the environment.

MANAGEMENT STRATEGY

SEGREGATION OF MEDICAL WASTE Food Waste Infectious Waste Non-Infectious Waste Sharp Waste

Healthcare centres in the Dzongkhag should implement proper source

segregation of medical waste along with caloded bins for
different categories of medical waste. This will help ensure that each

waste is disposed of appropriately. Waste containerdasheclearly
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COLLECTION, STORAGE, AND TRANSPORTATION REGULATORY FRAMEWORK AND MONITORING

Designated storage areas should be established in the strategi&Enforcement of policies that require proper waste segregation,

locations within healthcare centres for segregated medical waste. Thisstorage, transportation and disposal practices within health centres are
is crucial for maintaining a safe and organized wasémagement encouraged. Periodic monitoring needs to be conducted in the
system. Medical waste should be collected and transported timely to healthcare centres to ensure compliance with existing regulation and
designated disposal sites. identify gas in the waste handling practices. Moreover, healthcare

TREATMENT AND DISPOSAL METHODS facilities should establish strict monitoring and compleanc

Medical waste treatment methods such as autoclave, incinerators an

dmechanisms to ensure adherence to waste management guidelines.

. . . i Routine inspections, audits, and feedback systems will help maintain
deep burial methods should be implemented to tnefsctious P y P

. . . . roper waste handlin ractices. Strengthening these measures
medical waste. Autoclave is prominently used for decontaminating Prop gp g g

. . contributes to a safer healthcare environment while redutie
sharps, laboratory waste, and biohazardous waste and it is-a cost g

. . . o environmental impact of medical waste. Further, healthcare centres
effective and environmentally friendly method. Modern incinerators P

. . should adopt internal monitoring and compliance mechanisms to
are used for managing hazardous medical wakis.burns the waste P g P

. ) ensure compliance with existing medical waste management
at extremely high temperatures which destroys pathogens, thereby P g g

. . : regulations.
reducing the volume of medical waste. Medical waste should be g
disposed of and buried in deep pits which are constructed in
accordance with standards. Burial pits shdaddconstructed in such

a way that it does not contaminate groundwater and soil.
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KEY STRATEGIES

Promote waste segregation at source and set up
@ color-coded bins

Set up designated storage areas and implement
timely collection and transportation

@ Promote medical waste treatment and safe disposal
practices

N N N

@ Enforce policies and conduct regular monitoring on
medical waste handling

N
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