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1. Introduction

1.1 BACKGROUND

Batteries have become such an integral part of our lives that sometimes we tend to overlook
their importance. Changing channels on the television, checking blood pressure on a digital
machine, talking on the phone while walking around, using our laptop while on the move

or taking pictures on holidays — none of these would be possible without batteries. Many of
the emergency services are dependent on these energy storing devices. Batteries provide a
portable power source developed to meet the needs of electric and for many of the products
that have become important to our way of life, from cars and boats to laptop, computers,
mobile phones and hearing aids. Clearly, batteries are present in almost all aspects of our
daily lives.

Dry cell batteries are quite commonly used in devices such as, clocks, remotes, toys, watches,
radios, flashlights, cameras, hearing aids, calculators, smoke alarms, etc., in almost every
household and all commercial spaces. Type of these batteries include but are not limited to
zinc-carbon, alkaline, nickel-cadmium, nickel-hydride, lithium coin, lithium photo, lithium ion,
silver oxide and zinc air (button cell), sealed lead acid batteries, etc. Some of these batteries
are non-rechargeable or single-use or primary and some are rechargeable or secondary
batteries. Common categories of these household batteries are also pencil cell batteries,
button cell batteries and lithium batteries. Of these, the current report deals with only pencil
cell batteries as their end-of-life generation at the household level is maximum and the other
two are popularly exchanged at the retailer or repair points.

Batteries which power the everyday devices of our ‘on-the-go' lifestyle, contain different
metals, a number of toxic and hazardous chemicals as their anodes, cathodes and
electrolytes depending on their types. Like all manufactured products, however, batteries
have impacts on the environment at every stage of their life cycle. The metals used to
manufacture batteries are non-renewable finite resources, and mining and processing of
metal ores is energy-intensive. At end-of-life as well, these batteries have impacts- as they
contain both toxic and valuable resources.



Countless serious environmental and health concerns are associated with the improper
handling of waste batteries. If dumped in the landfill, toxic heavy metals and chemicals can
potentially leach out of these batteries resulting into soil, surface water and ground water
contamination and air pollution. It also terminates the recovery potential of end-of-use
batteries leaving a huge footprint behind for the landfill load and mining requirement of
virgin resources. Yet the concerns are mostly ignored or very inadequately addressed by
the Indian regulatory framework. Classified as ‘domestic hazardous waste', used batteries
generated at the household level are mandated to be source segregated along with other
categorized domestic hazardous waste in the Solid Waste Management Rules 2016. However,
there are no specific provisions in the rules for separate collection, treatment or recycling of
end-of-life batteries.

At a time when globally all eyes are on integrating resource efficiency and circular economy
approaches to national development policies, battery waste management (other than

lead acid batteries) remains a dark area in the Indian waste management initiatives and
regulations. In order to flag the criticality of these concerns, Toxics Link has initiated a
campaign aiming at regulatory and better participatory management of all kinds of
batteries. This study is part of our continued persistence towards sustainable management
of household dry cell batteries after a national report, ‘Dead and Buried', on the same.

1.2 DEAD AND BURIED, 2019

“This is certainly of concern as the country has
no infrastructure currently for its collection and
treatment. While there are regulations in India
for managing lead acid batteries, currently it has DEAD AND
no framewaorks for regulating the recycling and BURIED
disposal of batteries (also called ‘pencil cells' or

A SITUATION ANALYSIS OF THE
BATTERY WASTE MANAGEMENT
IN INDIA

‘dry cells’),” — Dead and Buried, Toxics Link.

The Toxics Link report, ‘Dead and Buried’, rung
the alarm for the first time in India, on
mismanagement of end-of-life pencil cell or dry
cell batteries. The study found that most of the
used zinc-carbon batteries, which contain lot of
recoverable resources, was ending up in landfills
and hence the resources in it get completely lost.

A stuay by Toxics Link

The study further found that small dry cell
batteries in India were historically handled by the



informal sector, which is now shying away from that because of the dip in profit margins.
Despite having a huge market, there is neither voluntary nor regulatory responsibilities taken
by or imposed to the producers for ensuring their end-of-life product recycling. Efficient
management and recycling can not only save the raw materials required for new
productions but also by using recycled elements, one saves a huge amount of energy, GHG
emissions and water required for virgin metal mining. Using only recycled Zinc can reduce
the environmental load by 90 percent since recycling Zinc consumes 76 percent less CO, and
25 percent less energy.

The report strongly recommmended formulation of a specific

regulatory framework to establish ‘take-back’ or EPR
legislation and promote battery recycling in India. In order

7%

The share of Indian
battery market by
business volume
(projected) on
the world

to achieve safe handling, segregation and thereby, better

recycling efficiency, the battery industry must address the

issues of using safer and sustainable battery constituents,

design and labeling requirements, etc. The report, thus,
recognized the need for upstream as well as downstream
regulation as important. More studies to understand the
recycling sustainability of dry cell batteries in a formal space,
consumer education and awareness, inclusion of informal
chain of collectors and segregators in their management

15%

Indian share of
battery
consumption
(by piece) in
the world

framework, setting up of robust collection mechanism for

consumers and support for battery recycling infrastructure

were some of the major recormmendations of this report.

The report clearly pointed out the flaws in the regulations,
infrastructure and practices over household battery waste
managementin India

1.3 A RECAP OF THE RESOURCES & HAZARDS

Small household or dry cell batteries can be of different types and thereby varied
compositions. It is important to understand the metals and materials used in their
manufacturing process to assess the resources they carry at the end of their life and possible
hazards associated with them.



Table 1: Major dry cell battery types, their compositions & possible hazards'

Battery Types

Alkaline

Carbon Zinc

Lithium Coin/
Lithium photo

Primary

Silver Oxide
(button cells)

Zinc Air

Rechargeable
Alkaline

Nickel metal
hydride
(NIMH)

Nickel
Cadmium
(NiCd)

Secondary

Sealed Lead
Acid

1

Compositions

Manganese dioxide

+zinc

Manganese
dioxide + zinc

Metallic Lithium +
Manganese
Dioxide/

Carbon
Monofluoride

Silver Oxide + Zinc

Zinc + Oxygen

Manganese
Dioxide + Zinc

Nickelic/Nickelous
Hydroxide +
Metallic rare
earth alloys

Nickelic/
Nickelous
Hydroxide +
Metallic Cadmium
or Cadmium
Hydroxide

Lead or Lead
compounds

Potassium
Hydroxide

Zinc chloride

Mixture of
Organic
Materials

Potassium/
Sodium
Hydroxide

Potassium
Hydroxide

Potassium
Hydroxide

Potassium
Hydroxide

Potassium
Hydroxide

Sulphuric acid

Potential hazard

Some of the materials
used in these batteries
are extremely toxic to
health and environment,
irritant and corrosive
Careless disposal can
cause heavy metal & other
chemical contamination
of soil, water & food
system. For example,
cadmium contamination
removal from
environment is almost
impossible. Cadmium
exposure causes
respiratory problems with
increasing possibilities

of lung cancer, birth
defect, bone deformities,
nephrotoxicity (affects
kidney), progressive renal
tubular dysfunction,
severe osteoporosis and
osteomalacia, anemia and
yellowing of teeth, etc.
Lithium batteries if
dumped in a charged
state could ignite landfill
fire which can continue
for years underground

Toxics Link. 2019. Dead & Buried: a situation analysis of the battery waste management in India. Available at http://toxicslink.org/docs/
Dead%20And%20Buried.pdf accessed on 24.01.2020.



1.4 MARKET SIZE

The dry cell battery market constituted a cumulative growth of 12.72 percent in India

during the period from 2010 to 2015. The projected cumulative growth from 2016 to 2021 for
these batteries is 11.76 percent. According to the ‘India Dry Cell Battery & Flashlight Market
Overview/, it is the rural segment which drives majority of the sales of these batteries and
hence is price-sensitive. Of the different battery chemistries, zinc carbon batteries dominate
the market in the country contrary to the global domination of alkaline batteries. Alkaline
batteries cost four times to that of traditional zinc carbon batteries which explains an almost
universal market share of zinc carbon batteries in India. Out of the 4 types of pencil cell
batteries (AAA, AA, C, D), AA batteries accounted for the largest sales volume in India in 2014.
However, fastest growth is expected to be experienced by AAA batteries.? Eveready, Duracell,
Nippo & Panasonic are the biggest players in the dry cell market in India with Eveready
clearly winning over the others with over 50 percent market share in batteries and 75 percent
market share in organized flashlights. Dry cell batteries contribute around 50 percent to the
annual revenue of Eveready and another 12 percent is contributed by flashlights and torches.
The company sells an annual number of 1.3 billion units of dry cell batteries and 21 million
units of flashlights.® This market insight gives a fair idea of the resources consumed for dry
cell batteries in India.

2 Bonafide Research. 2015. India Dry Cell Battery & Flashlight Market Outlook, 2021. Available at https://www.researchandmarkets.
com/reports/4394812/india-dry-cell-battery-and-flashlight-market accessed on 24.01.2020

3 Eveready Industries India Ltd. 2019. Eveready Annual Report 2018-19. Available at http://www.evereadyindia.com/investor-
relations/pdf/annual-report-18-19.pdf accessed on 21.02.2020.



2. Study Framework

2.1 OBIJECTIVE

End-of-life batteries are an ignored aspect in the Indian waste management system.

Though there are regulations as well as financial incentives for recycling end-of-life lead acid
batteries; other forms of batteries like dry cell ones, which have huge consumption in the
country, have no such reasons for a system to evolve. Dry cell batteries, with positive as well as
negative resources, need to be looked at- especially in the context of a circular economy and
global movement to improve resource recovery.

Our earlier study on dry cell batteries did give an indication of the scale of the problem in
the country, in terms of the humungous waste generation, but it was able to look at only
Delhi to understand the collection or recycling system on ground. It is important to assess
and understand the ground situation in other parts of the country, as that would help us in
finding sustainable solutions and just regulation for the entire country.

This current study has been designed to assess the situation of dry cell batteries
management in two Indian cities, viz., Ranchi in Jharkhand and Jaipur in Rajasthan. ‘Mined,
Used & Landfilled’ is part of an initiative to decode the unsustainable linear lifecycle of dry
cell batteries in India and come up with suggestions to move towards sustainable circular
lifecycle. Specific objectives of the study are as follows:

< Toidentify the usage, consumption patterns and disposal practices of dry cell batteries
by households in the study areas

< Tounderstand the waste value chain and role of different players, including waste
collectors, rag pickers, waste dealers, dismantlers, recyclers, municipality or waste
mManagement services, etc.

< Toassess the recycling practices on ground (if any) and fate of un-recycled waste
household batteries in the study areas.



2.2 METHODOLOGY

2.2.1 Study Area

Delhi, as part of the National capital region, has very unique characteristics of transparent
boundaries, availability of huge formal and informal workforce and most importantly, various
kinds of industries to absorb recycled material and products. The earlier study clearly showed
us that end-of- life dry cell battery management has become economically unfeasible in
Delhi because of the escalated land value as well as rising labour costs. But in smaller or non-
metro cities, the scenario might be very different and that was our reason to choose Jaipur

in Rajasthan and Ranchi in Jharkhand. The primary study was carried out in these two state
capitals.

2.2.2 Background Research

State level reports, articles and databases were reviewed for understanding and evaluating
the issue in the local context, as well as to get state level information on battery waste
management.

2.2.3 Primary Study

< Structured Survey: Questionnaire-based surveys were conducted in households as well as

with actors from different levels of municipal waste management chain -

a. Tounderstand the consumption, disposal practices and awareness of dry cell
batteries in households,

b. To evaluate the collection & segregation practices of battery waste prevailing in the
study area, flow of this waste and their treatment and economies in the informal
sector, if any.

The household survey covered equal numbers of households from across income
groups and from all parts of the cities (north, east, west and south), in order to make
a geographically and economically representative sample of the cities. The survey was
conducted in 100 households in each of the two cities, with 20 samples each from Below
Poverty Line (BPL), Economically Weaker Section (EWS), Low Income Group (LIC), Middle
Income Group and High-Income Group. Interviews were also conducted with door-to-
door waste collectors, waste pickers or rag pickers from community waste bins or dhalaos
and waste dealers (small and big kabadiwalas). The survey also tried to identify informal
processors of battery waste in the studied cities.



< Other stakeholder interactions include representatives (waste management) from
Municipal Corporations, Battery Manufacturing companies and Waste Management
agencies. The groups were consulted to understand the battery waste generation and
also management situation on ground.

< Landfill visit: The municipal corporation dumping sites were also visited to understand if
the batteries were reaching the landfill or whether there were diversions before that.

The questionnaires were formulated, using our experience from the previous study on
batteries and also the feedback that we received on the earlier report.

This was a collaborative study, where the ground survey was conducted by our partner
organisations in Jharkhand and Rajasthan and Toxics Link provided the knowledge and
guidance for the same. Their strong grasp and reach on regional, socio-economic and
environmental perspectives added a lot of dimensions to this study. The secondary study as
well as data analysis was done by Toxics Link.



Jharkhand

Jharkhand, an eastern Indian state, came into existence in
the year 2000 bifurcating from the state of Bihar. Covered by
the Chotanagpur plateau, the state, which is spread over an
area of 79,710 square km, is bordered by the states of Bihar
to the north, Uttar Pradesh to the northwest, Chhattisgarh
to the west, Orissa to the south and West Bengal to the east.
The state has 5 divisions and 24 districts, with Ranchi as its
capital and Dumka as the sub-capital. Almost all the districts of Jharkhand share a border
with neighboring states, except Lohardaga and Khunti. This makes the districts extremely
open to informal inter-state movements of waste thereby posing challenges to the waste
management system.

Despite being naturally resourced and accounting for over 40 percent of the mineral
resources of India, Jharkhand has the third lowest human development index (HDI) in

the country with 39.1% of the population falling below poverty line and 19 most backward
districts. According to the 2011 census, Jharkhand has a population of 32,988,134. Primarily, a
rural state, Jharkhand has only 24 percent of its population living in cities.

According to the 2018-19 solid waste management annual
report of the Central Pollution Control Board,* there are
42 Urban Local Bodies (ULB) in Jharkhand responsible
for municipal solid waste management in the state. The

state generates 2,205 tonnes of solid waste per day
of which 2,043.4 TPD (92%) gets collected and 836.69

TPD gets treated. The report says ‘O TPD of MSW 804,825

is landfilled’ which is quite misleading. The report tons/year in Jharkhand

claims that door-to-door collection, segregation, 54 750

storage and covered transportation of MSW is . .
g P tons/year in Ranchi

— = =

practiced in all 42 ULBs. There are 35 landfill sites in

the state but none are scientific landfills. Ranchi - o7 .
o only 8% is treated
the capital city of Jharkhand - reportedly generated

150 TPD, 140 TPD and 208 TPD of solid waste in 2015- — —
16, 2010-11 and 2004-05 respectively - very surprising

to see that the waste quantum has come down from 2004-05 to 2015-16. This certainly
indicates that the data being shared is not verified.

4 CPCB. 2019. Annual Report 2018-19 on Implementation of Solid Waste Management Rules https://cpcb.nic.in/uploads/MSW/MSW_

AnnualReport_2018-19.pdf
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Rajasthan

Rajasthan is the largest Indian state by area, covering 10.4
percent (342,239 square km) of the total geographical area
of the country. Located in the northwestern part, the state
comprises most of the wide and inhospitable Thar Desert
(the Creat Indian Desert) and shares the international border
with Pakistan to the northwest and west. It is also bordered
by Punjab to the north, Haryana and Uttar Pradesh to the

northeast, Madhya Pradesh to the southeast and Gujarat to
the southwest. The seventh largest populated state in India,
Rajasthan is home to 68,548,437 people, including 35,550,997 male and 32,997,440 female
population. HDI of Rajasthan is the 8" lowest- lower than the Indian average. With 33

districts and 7 divisions, its largest and capital city is Jaipur. Jaipur remains in the list of the

topmost polluted cities in India.

As per the CPCB 2017-18 SWM annual report the
responsibility of municipal solid waste management lies
on 193 ULBs in the state. The total solid waste generation
in the state is 6625.56 TPD out of which 6475.39 TPD gets
collected through door-to-door collection system

from 5350 wards out of 5399 wards of Urban Local r—

bodies. The remaining 49 wards are in Jodhpur

Municipal Corporation where door-to-door 2,418,329
collection is to be started soon. Currently 780.18 TPD tons/year RaJaSthan
waste is being processed by ULBs in 4 solid waste 365,000

processing facilities operating in the state. Door-to- tons/year ja]pur

et

door awareness has been conducted in the state o
ULBs for segregation of waste at source. Door-to- Only .Iz /0 is treated
door collection, transportation in covered vehicles,

MRF and decentralized processing are being

practiced for solid waste management in the state.

As reported by CPCB, solid waste generation in Jaipur was 1000 TPD, 310 TPD and 904 TPD
in 2015-16, 2010-11 and 2004-05 respectively. Again, it was very surprising to see that the waste
came down to almost one third from 2004-04 to 2010-11.



Figure 1: MSW generation in the study cities (based on CPCB reports)
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Ranchi and Jaipur are two of the 100 Indian cities to be developed as smart cities under the
Smart Cities Mission programme by the Government of India. As per the mission’s objectives,
these cities are to be developed sustainably to provide quality life to citizens. Sanitation,
including solid waste management and sustainable environment are two of the ten core
infrastructure elements of a smart city. Efficient waste management is also listed as a critical
smart solution to the smart city development.



3. End-of-life batteries
management in
Indian cities

The Indian market, in the small household batteries segment, is still dominated by primary
cell batteries. Our earlier report had found that the total dry cell batteries (including primary
and secondary batteries) market volume in the country was 2.7 billion amounting to INR 16
billion in the year 2016-17. According to the Industry leaders, there is hardly any change in
the market since then. And that is primarily because the battery category continues to be
disturbed by poor quality products imported from China at dumped prices. As a result, the
category volume and value both remained flat during the year 2018-19°.

Though the industry report indicates 2.7 billion pieces of batteries, the actual numbers might
be much higher depending on the numbers imported (legally or illegally). A look at the
Ministry of Commerce’'s databank for export-import does not yield much information, as dry
cell batteries are not categorised as a whole. Though primary batteries do have a separate HS
code, the sub divisions do not, for example, have any category for zinc carbon batteries (they
might be clubbed under other primary cells and primary batteries). The ‘other’ category
shows import of around 1 billion batteries in the financial year 2018-19, with almost 36%
growth from the previous financial year. And these 1 billion pieces, most likely, do not include
the batteries which come along with the products. So, the batteries joining the waste stream
or the end-of-life batteries pile is probably close to 4 billion pieces.

5  Eveready- Annual Report 2018-19 (http://www.evereadyindia.com/investor-relations/pdf/annual-report-18-19.pdf)



Table 2: Import of Primary cells

HSCode Commodity 2018-2019 2019-2020 (Apr-Jan)

(in thousands)  (in thousands)

1. 85061000 Primary cells and primary 25,338.60 10,709.05

batteries of manganese dioxide

of an external volume <= 300CC

2. 850680 Other primary cells and primary 986,698.16 583,043.69
batteries
3. 85064000 Primary cells and primary 1,814.10 3,063.67

batteries of silver oxide of an

external volume<=300CC

The pile is obviously very large and hence it becomes important to understand the current
state of management. In an effort to understand the status of household batteries’ usage,
disposal, segregation, collection and recycling scenario in the cities of Ranchi and Jaipur,
primary studies were carried out with an array of stakeholders. These stakeholders included
consumers, waste handlers, urban local bodies, informal recyclers and industries. Based on
these interactions, the waste collection chain was prepared.

The waste collection chain considered in the study

Waste Collectors: Collect waste from door-to-door of households under the municipal
corporation waste management system. They are also responsible for transferring the waste
from common or community bins to landfills.

Waste/Rag Pickers: Individuals who rummage through community bins, dump yards or
landfills to collect recyclable and/or reusable waste materials.

Small Kabadiwala: Informal waste collectors cum dealers who buy recyclable and/or reusable
waste materials (e.g.,, metals, glass, plastic, etc.) from door-to-door.

Big Kabadiwala: Informal waste dealers who deal with large amounts of recyclable and/ or
reusable waste materials collected from small kabadiwalas, waste pickers, rag pickers, etc.
They generally have a warehouse for storage and segregation of waste.

Landfill: The site for disposal or dumping of waste.

Informal Recyclers: Unauthorised or informal individual or groups who depending on the
nature of the waste, dismantle, recover or smelt valuable resources from waste. The process
followed in these units is crude and unscientific.

Formal Recyclers: Any person or unit engaged in recycling and processing of waste to recover
resources in an environmentally sound and sustainable manner.

13



The two-city study clearly indicated that in the absence of any particular or dedicated
regulatory provisions or voluntary initiatives on management of household batteries, these
batteries are mostly thrown from the households in the common municipal waste bins and
remain unsegregated throughout the waste management chain. They thereby, follow an
unsustainable linear lifecycle and were found to be going directly from households to the
waste dumping sites or landfills in both the city capitals.

Figure 2: Flow chain of End-of-life dry cell batteries in Ranchi & Jaipur

Batteries are thrown Carried off by Reaches community
to common household the waste waste bins or waste
waste bins collectors transferring or sorting

yards

-~

Not collected or
segregated by waste
collector or rag
pickers

No Recycling

D .

Unsegregatted along with other
waste, sent off to landfills.
remains buried in the landfill.
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Figure 3: Lifecycle of dry cell battery: Current linear vs Ideal Circular

Reduced mining load.
Conserves natural resources

Linear Cycle

Saves ecological footprint.
Reduced landfill load, water
& soil contamination

Resource wasted. Heavy metal
leaching. Surface water, ground
water and soil contamination.
Emission from Landfill fires

This obviously results in not just the waste of natural resources which, if recovered, could be
used back in production of the batteries and other products; but also results in landfill load

with the risk of water and soil contamination. This is also similar to what we had found in the
Delhi studly.

3.1 JHARKHAND- RANCHI

3.1.1 Usage & Consumption

Use of dry cell batteries is common in the households of Jharkhand. As per the industry
sources, Jharkhand has a monthly average sale of about 3 million dry cell battery units,
thereby, accounting for an annual consumption of 36 million units.® Major consumer brands
in the state sharing the market are Eveready, Duracell, Nippo and Panasonic. Much like

in India, Eveready enjoys over 50 percent market share (54.25%) in Jharkhand, followed by
Duracell (19%), Panasonic (14%) and Nippo (12.75%).

6  Note: Sources are verbal from industries and hence is just an indicative value. There is no concrete data available in any
public platform on the state wise consumption or sales of dry cell batteries in India.

15
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The household survey conducted in Ranchi gave us interesting insights into the usage of
batteries in Ranchi, the capital city of Jharkhand. Maximum use of dry cell batteries was
found to be in remote controls (99% households) followed by clocks (96%), torch (57%),

toys (31%) and camera (25%). Other usages were hair driers, massager, trimmer, etc. Use of
battery-run gadgets was found to be higher with increased income groups. The findings
interestingly show the socio-economic dynamics of battery use in Indian states. It was not
surprising to see that products like cameras, electric shaver, hair dryer or battery-run toys
etc. are very rarely used by lower income group households, though they are popular battery
containing devices in middle and higher-income groups.

Figure 4: Battery-run devices in different income group households of Ranchi
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% of Households

Clock Remote Camera Torch Toy Other (hair
control drier,
massager
EoePL MEWS [ UG MG HHIG razor,
trimmer)

3.1.2  Disposal from households Figure 5: End-of-life batteries in

Primary batteries have very short life spans; hence Ranchi
they join the waste stream quite quickly. The
consumer survey done in Ranchi showed us that
average yearly disposal of dry cell batteries is around 5 4 Million Units
16 in HIG & MIG, 4-51in LIG & EWS and 8 in BPL. in Ranchi annualh
Though the survey did not delve into the reasons; :

higher battery consumption in BPL families, despite
lesser usage of battery-run devices than EWS & LIG,

96 No. of
batteries
disposed of by
average
household
annually

might be owing to the use of lower quality or locally

made batteries. At an average household disposal




rate of 9.6 annually, total disposal of dry cell
batteries from Ranchi households Figure 6: End-of-life dry cell battery disposal
amount to 5.4 million units in one year.  Practices by households in Ranchi

The on-ground survey in the city made

88%

it clear that none of the production
giants or local brands selling in the

state have any collection or disposal
facilities for end-of-life batteries in the
state. And hence the consumer had little
option but to dispose off the batteries
indiscriminately. 88% of the surveyed

Percentage of households

consumers said that they throw the end- . ° E
of-life batteries in the household waste S - I
bins, whereas 10% said that they threw Throw Sell to Store Throw in
them in open areas. In the absence of any V\/i;s?eHbin k\?VZ?:i open areas

provisions for deposition or segregated

collection service by the municipality

for these batteries, few households who Disposal Practices-Ranchi

store the batteries are also left with little
choice but to dispose them in the general waste bin.

But the willingness of consumers Figure 7: Preferred disposal choice for at source
to participate in a system was segregation of dry cell batteries in Ranchi

evident from the survey findings. [l deposotion
boxes at the
dealers/showrooms/

shopping malls etc

When enquired, almost every
household responded in the positive
about their willingness to segregate
batteries and dispose them of

Hand over
separately

to the household
waste collector

separately.

Majority preferred a separate
collection system for batteries by
door-to-door waste collectors (82%), but 18 % of the surveyed consumers were ready to use
deposit boxes at convenient points for putting in their end-of life batteries.
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One of the reasons behind the consumer readiness to be part of the system seems to be

emerging from their awareness levels. Interestingly, majority (67%) of the surveyed consumers

do think that there is both

Figure 8: Awareness on open disposal impacts of dry cell

environmental and health impact .. .
P batteries in Ranchi

if the waste batteries are disposed
openly or dumped in landfill

along with other waste materials. 2%
A meagre 2% of the respondents N
believed that there was no harm
from these batteries. Only a few,
mostly belonging to the weaker
income group categories (BPL &
EWS), were not aware of the
problems associated with

improper battery waste disposal.

3.1.3 Collection, Segregation & Recycling

Harmful to enviroment

Harmful to health

B Harmful to both

environment
and health

No problem related
to enviroment
and health

Not sure

[ Dont know

Ranchi Municipal Corporation provides door-to-door waste collection services for wet and

dry segregation of waste in all of its wards. However currently, mixed or unsegregated waste

is what they receive mostly. There is no provision of segregated collection and disposal of

domestic hazardous waste now in the Corporation area. During our interaction with the

Jharkhand State Pollution Control Board, they pointed out the fact that there is no specific

guideline related to small household batteries in either the Batteries (Management and

Handling) Rules or Hazardous Waste Management Rules or even in Solid Waste Management

Rules and the state also does not have any specific plan as of
now to deal with these batteries. “It's a manpower and time
exhausting task to segregate the mixed waste that we get.
We get small household batteries in the heaps of waste

but we do not have any specific mechanism to dispose
hazardous waste. So that is sent off to landfills in Jhirri along
with other common household waste,” explains an official
from the Ranchi Municipal Corporation.

When the waste collection chain in Ranchi was traced in search
of dry cell batteries, it appeared that almost every player in the
chain finds these batteries in the waste stream but find them
to be of little value. These players include door-to-door waste
collectors, waste/frag pickers and small & big kabadiwalas.

“While sorting the waste,
we get these small
batteries daily amounting
from 500 grams to 1 kg,
but we throw them away
again, as no kabadis
would buy the small
batteries. If you ask us to
segregate, we can. How
much would you pay?”

Vimal Mahato (name
changed), a rag picker
working in Jhirri
dumping area of Ranchi.




Waste collectors pick them up along with the domestic solid waste from households and send
them to community bins, from where it ultimately reaches the landfill, unsegregated. Waste/
rag pickers sorting waste in the cormmunity bins and landfills also find these batteries but do not
pick them up. Kabadis often get these batteries along with other waste but throw them away as
there is no buyer for them in the market. The waste dealers or kabadis do not buy small batteries
because there is no market, that is, no recycling or recovery of these batteries, either formally or
informally. The informal and formal recyclers operating in and around the city, visited during the
study, confirmed the same. “There is no individual, firm or company in Jharkhand which deals
in recycling of small household batteries. | think they go to landfills”, says the representative of a

JSPCB authorised hazardous waste recycler from Bokaro.

3.1.4 Recovery Potential

From the survey as well as the field interviews, it is clear that waste batteries are ending up
in landfills in Ranchi. It will not be very inappropriate to say that the situation may not be
very different in other parts of the state, considering that Ranchi is the capital city and has
better waste management system than rest of the state. If this is the case, and the batteries
are being landfilled in entire Jharkhand, it is important to understand the kind of resources,

along with the hazards when they are being unscientifically dumped.

Though it is difficult to get accurate amount of resources; based on the total batteries market
of Jharkhand, an estimation of resources which can be recovered from 36 million batteries
annually sold in Jharkhand and 5.4 million batteries disposed of in Ranchi is calculated in the
tables below. It is assumed that 97% of the total household batteries sold in Jharkhand are
Zinc carbon batteries (taken from the total Indian Market size) and the market share of the

different kinds of zinc carbon battery is also similar to the national trends.

Table 3: Possible recovery of resources from an approximate annual sales of dry cell batteries
in Jharkhand

” E Percentage of recoverable Total weight of recoverable

K = c resources per cell’ resources from batteries sold in
[ = o - 5 Jharkhand annually (Tonnes)

£ < 32 £ = £

© ] cQco s = £ 0

o s N oS c 5= 227

43 u w928 [ [

o g2 Bi3E ES 32t

g = % £2% o< s82 Manganese Steel Manganese Steel
7 3R 5385 3% 8%

D 93 3247560 9169 29778 1830 26.62 14.03 54.49 7927 4178
C 02 69840 4853 339 3113 18.86 17.50 1.06 0.64 0.59
AA 711 24828120 1770 43946 26.00 21.70 20.00 T114.26 95.36 87.89
AAA 194 6774480 722 4891 3500 1894 2.74 1712 9.26 1.34
Total 34920000 186.93 184.53 131.60
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Table 4: Possible recovery of resources from an approximate amount of dry cell batteries
disposed of annually in Ranchi

k] £ o Percentage of recoverable Total weight of recoverable
H = -F: g_ g resources per cell® resources from batteries
5 £ 8 € - s 2 disposed in Ranchi annually
£ o O f o < = 5 =
2 8y Efvg % 58 {fonnes)
. 7] 0w 5, o T 0~
s ge sd2 . T3
8 ¢ 283 i) 5 dE M Steel  Zi M
2 = - & 2E5 anganese es inc anganese
3 b3 586 3 L 3L
D 9.3 487134 91.69 44.67 18.30 26.62 14.03 817 11.89 6.27
C 02 10476 4853  0.51 3113 18.86 1750 0.6 0.10 0.09
AA 711 3724218 17.70 65.92 26.00 2170 20.00 1714 14.30 1318
AAA 19.4 1016172 7.22 734 3500 1894 2.74 2.57 1.39 0.20
Total 5238000 28.04 27.68 19.74

3.2 RAJASTHAN- JAIPUR

3.2.1 Usage & Consumption

Battery-run devices are commonly used in almost every household in Rajasthan, similar to
Jharkhand. As per industry sources, the total sale of dry cell batteries in Rajasthan is around
20 million units annually.” Having more than 50 percent market share Eveready sells about
10 million dry cell battery units in the state annually. Other major players are Duracell, Nippo

and Panasonic. &

From the household survey, it was clear that a variety of battery-run devices were in use in
households in Jaipur. Remote controls were found to be the most used battery-based devices
(94%), closely followed by clocks (90%). Toys (40%) and torches (37%) were also used widely
among the general population, though they seem more popular in the MIG and HIG sections.
Overall, use of battery-run gadgets seemed to be higher in use in MIC and HIG households
compared to the rest of the income group households. In comparison to Jharkhand, Rajasthan
showed higher usage of some of the gadgets like toys, torches and camera, even in the lesser
income group families. This could be linked to higher GDP of the state.

7 Note: Sources are verbal from industries and hence is just an indicative value. There is no concrete data available in any
public platform on the state wise consumption or sales of dry cell batteries in India.

8 Mahbub H.A,, Deb N., Abedin M.R., Abedin S. and Khan M.S. 2015. Metal recovery from waste dry cell batteries. DOI:
10.13140/RG.2.1.2890.4806. Available at https://www.researchgate.net/publication/279530077_Metal_Recovery_from_
Waste_Dry_Cell_Batteries accessed on 24.01.2020.



Figure 9: Usage pattern of battery-run devices in different income group households of Jaipur
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3.2.2 Disposal from households

High number of battery-run devices in the city obviously
means that the amount of waste batteries generated

in the pink city is also high. The household survey done
in Jaipur indicated that on an average a HIG, MIG, LIG,
EWS and BPL household annually disposes of 21, 14, 11,

9 and 7 batteries respectively. So, the average number
of batteries disposed of per household annually in

the capital city of Rajasthan is 12. This is quite high in
comparison to Ranchi, where the average was around
9.6. Considering the total households of Jaipur, about 14
million waste dry cell battery units would be annually
discarded from the city.

The on-ground interviews and
surveys make it quite clear that,
similar to Ranchi, in Jaipur also

coo” E |
Toy Other (Radio,
medical &
musical
Instrument)

Figure 10: End-of-life batteries in
Jaipur

14 Million Units in
Jaipur annually

12 No. of batteries
disposed dispose of by
average household
annually

Figure 11: Average battery waste per households (annually)

Battery waste- Economic group variance

in the study cities

none of the government or 25

private agencies were providing 20

any collection service for the 5

discarded batteries. A large ok

percentage of the households 10

surveyed in Jaipur were found 5 88
to be throwing the waste 0

batteries either in the household HIG MIG LG EWS BPL

waste bins (89%) or in the open

M Ranchi ™ Jaipur

(7%). Shockingly, few of them
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mentioned that they were throwing

the discharged batteries into drains. A
small percentage of households were
also storing it and trying to sell the waste
batteries, by packing them inside other
waste materials of value, to kabadiwalas.
One of the residents shared, “In this

way the batteries go unnoticed of the
kabadis and are sold, otherwise no one
buys them".

The positive was that 98% of the
households were willing to segregate and
follow a system, if they were provided
with one. While majority (82%) preferred a
door-to-door segregated collection
system for batteries, 12 percent preferred
drop box systems at convenient points. A
small percentage chose an exchange system.

The perception on the environmental
and health impacts of openly
disposed waste batteries is very poor
amongst the households of the city.
Only 26 percent were of the opinion
that the spent batteries are harmful
to both environment and health, 4
percent were of the opinion that they
are only harmful for the environment
and 1 percent said that these are
harmful to health only. While 53

Percentage of households

Figure 12: End-of-life dry cell battery disposal
practices by households in Jaipur

83%

10%

7%
| - | =

Throwin  Sellto Store  Throw into
HH  kabadiwala draings/roads/
wastebin dumping

areas in open

Disposal Practies-Jaipur

Figure 13: Preferred disposal choice for at source
segregation of dry cell batteries in Jaipur

2%

Deposition boxes at
dealers/showrooms/
shopping malls, etc.

[l hand over separately to the
household waste collector

Exchange while buying
new battery

[ Not willing to segregate

percent clearly said that they do not know anything about their impacts, 15 percent were not

sure. This poor awareness level can be a setback for planning at source segregation of end-

of-life dry cell batteries.



3.2.3 Collection, Segregation & Recycling

Solid waste management in Figure 14: Awareness on open disposal impacts of dry cell

Jaipur falls under the purview batteries in Jaipur

of Jaipur Municipal Corporation. harmful to
1% .

Though they have a door-to- / environment

%

door waste collection facility
in all the 77 wards of the

harmful to health

harmful to both

corporation, the slum areas enviroment and health

and some of the old city areas No problem related to

are mostly devoid of any waste —~1% enviroment and health

collection facility and dump their B Notsure

waste in open undesignated B Don't know
areas. In our enquiry about

segregation of domestic hazardous waste with an official of the corporation, the latter
responded, “Our major focus now is to ensure wet and dry segregation of waste from
households which is still not achieved in the city. Separate collection or segregation of

domestic hazardous waste is unlikely in the immediate future.”

Through our primary survey with the door-to-door waste collectors, waste/rag pickers and
kabadiwalas, it came out clearly, as it was in Ranchi, that each of these stakeholders find
waste dry cell batteries to be part of household waste. But segregation or separation of these
batteries does not happen at any stage. If some kabadis find them mixed with other metal
waste, they try to sell it to the big kabadis or metal recyclers. “But even if the small batteries
are put in the smelting units along with other metals, they come out as waste,” says Malik,

a kabadi from Shastri Nagar in Jaipur. It is to be noted that Rajasthan has many informal
metal recovery or smelting units (called Bhattis) of different kind.

It is important to note that during the household survey, some respondents shared that

7-8 years back, the doorstep kabadiwalas used to buy these waste dry cell batteries, along
with old newspapers and other metal wastes. In our interaction with the waste dealers too, it
appeared that there used to be a trade of waste dry cell batteries till six-seven years ago and
these batteries were collected and sent to the informal recyclers in Delhi. This connects to
the finding of our first report on household battery waste management, ‘Dead &

Buried', where we found that there used to be an informal recycling sector of small
household batteries in Delhi till 2015-16. One of the kabadiwalas, we had spoken to during
the study, also stated that he has a stock of 200 to 250 kilograms of waste dry cell batteries
left in his warehouse for six years now, but there are no takers.
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We visited the landfill areas in the city too. Jaipur has three major landfills which receive
waste from different regions of the city. These landfill sites, located at the north of the city,
Mathuradaspura, Langadiyawas and Sewapura receive about 300-500 tons, 300 tons and
300-350 tons of waste daily. Waste or rag pickers in these landfills sort out the materials of
use and leave the rest in the dump yard. The ragpickers told the surveyor that they leave out
waste dry cell batteries as there are no takers. “Earlier, around 8 to 10 year back, kabadis
used to buy small batteries from us. My own people would collect and store them even
four years back but then no one turned out to buy them, so we stopped segregating. Now
they get buried under the waste here,” shared Gauri, the leader of a ragpickers group in
Mathuradaspura landfill area of Jaipur. According to the officials of the waste-to-energy plant
at Langdiyawas, dry cell batteries are too small to be sorted out separately in the automatic
waste sorting systems. They go out of the wide openings of the sorting machines along with
soils and get dumped again in the landfill only to remain buried.

Photo 1: Dry cell battery found Photo 2: Stock of waste dry cell batteries with a kabadi
during sorting of waste in the in Jaipur
landfill, Mathuradaspura, Jaipur

3.2.4 Recovery Potential

Again, considering the 97 percent zinc-carbon battery market share, the recoverable
resources were estimated from the approx. 20 million battery units sold annually in
Rajasthan and 14 million waste dry cell units disposed of in Jaipur.



Table 5: Possible recovery of resources from an approximate annual sale of dry cell batteries
in Rajasthan

Percentage of recoverable Total weight of recoverable
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Total 19400000 103.85 102.52 7311

Table 6: Possible recovery of resources from an approximate amount of dry cell batteries
disposed of annually in Jaipur

Percentage of recoverable Total weight of recoverable
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AA 711 9655380 1770 170.90 2600 2170 2000 4443 3709 3418
AAA 194 2634520 722 19.02 3500 1894 274 6.66 3.60 0.52
Total 13580000 7269 7176 5118

3.3 SUMMARIZED FINDINGS

Dry cell batteries, especially the zinc-carbon batteries are very common energy storage
devices used in India. Rechargeable or secondary batteries have hardly made a dentin

this price-sensitive market, though they are quite popular globally. Zinc-carbon batteries
have a limited lifespan but wide usage as evident from the survey done in the two project
cities. Their usage is spread across the different household income groups, with the usage

at times higher in higher income households. But the disposal across both cities, across

all households remained same- discarding it as part of municipal solid waste. The study
findings have clearly established, that though the consumer, many a times, understands the
risk or hazards contained in the battery, they have little choice as the municipalities, battery
companies or any third party are not providing any collection system for these resource-rich

batteries.
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4. Recommendation

India does not have any specific regulatory framework for management of household
battery waste. Its mere mention in the solid waste management rules as ‘domestic
hazardous waste’ and mandate for segregation has never really served either purpose of
segregation or management of end-of-life household batteries. This fact is quite evident
from the studies in Jharkhand and Rajasthan. Voluntary action by battery manufacturers is
also almost absent in the states. In the current situation, the entire battery waste load is
ending up in the landfill, wasting the resources as well.

To bring in a change in the fate of

these end-of-life batteries, there EXTENDED PRODUCER RESPONSIBILITY
is a need to develop a regulatory

Producers are financially and organizationally
responsible for the proper management
of products during collection, transport,
storage, processing, reuse, recovery and/

framework addressing all types of
batteries and their management
provisions. A target set for ‘take-back’

or EPR legislation for the battery or final disposal. They assume the costs of
manufacturers and retailers and separate collection and environmentally
proper channelization of end-of- responsible management of waste. They are
life dry cell batteries to authorised also in charge of designing and paying for
recyclers are of immediate need. any public information campaigns needed
Landfill disposal or incineration of dry to raise awareness of the scheme. Producers

cell batteries should be prohibited can fulfill their obligations individually or as a

immediately, considering the huge group under a collective scheme.

waste of resources and hazard
potential of the same.

Setting up of an inclusive and robust battery collection network including designated
collection /drop off points for dry cell batteries at publicly accessible locations/infrastructure
such as schools, markets, petrol pumps, shopping malls, showrooms, etc. as part of the EPR
plan can be considered as options. Adopting best practices from different countries might
help in developing such plans countrywide. Public education, awareness and inclusion of the



players in the waste network is also key to achieve segregated at source collection of these

batteries.

Not only at the end of life, but upstream regulations like, uniform labeling requirements,
design and composition improvements for better recycling efficiency and lesser toxic

impacts are also important.

There is a sheer lack of information in any state on the matter of batteries which also shows
the lax attitude towards this concern. More research is required even to determine collection

networks, recycling infrastructures, capacities, effective financing systems, sustainability, etc.

—many of which might vary from state to state. Efforts have to be made to support recycling

through government subsidies, product stewardships and disposal costs.
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