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Battery Recycling EPC in India 2026: Design,
Permits, Yields and Bankability

By Sudarshan Karweer - 09 September 2026 - growthifye.com

A practitioner guide to battery recycling EPC in India 2026: plant design, permits, yields, utilities, offtake
and lender diligence.

India’s battery recycling market in 2026 is moving from concept decks to execution risk. Most discussions still
focus on scrap availability, black mass pricing or EPR compliance. Those matter, but they are only part of the
investment case. The next bottleneck is plant delivery: how a recycling facility is engineered, permitted,
commissioned and ramped without yield loss, safety incidents or environmental non-compliance.

For C&I energy users, EV ecosystem players, renewable developers, lenders and policymakers, the real
question is no longer whether battery recycling capacity will be built. It is whether that capacity will perform to
nameplate, secure stable input quality, meet discharge norms and convert hazardous feed into saleable
intermediates with acceptable recovery rates.

This article looks at battery recycling EPC in India in 2026 through a project-development lens: process
selection, layout, utilities, permits, HSE systems, contracting strategy, offtake linkage and lender diligence. It
is deliberately different from pricing- and policy-led recycling articles. The focus here is execution and
bankability.

Why EPC quality now matters more than announced capacity

India has seen a rush of recycling announcements across Li-ion chemistries, especially LFP, NMC and
mixed EV plus consumer-electronics streams. Publicly announced capacities often range from 5,000 tonnes
per annum to more than 25,000 tonnes per annum in phased modules. Yet actual ramp-up depends on four
variables that are usually underwritten too lightly.

» Feed consistency: mixed chemistries can sharply reduce process efficiency
» Safe pre-processing: discharge, dismantling and shredding control capex and insurance outcomes
 Effluent and air-emission design: weak systems delay consent approvals and increase retrofit cost
» Offtake purity specifications: saleable black mass, copper, aluminium and plastics need repeatable
quality

In 2026, a small but well-designed 10,000 TPA plant with strong sorting, controlled moisture, stable utilities

and contracted offtake can outperform a nominal 20,000 TPA site that suffers chemistry mix-ups, fire events,
downtime or poor recoveries.

For lenders, this means nameplate capacity should not be treated as equivalent to bankable throughput. For
sponsors, it means EPC scope definition is now central to project value.

Choosing the process route: pre-processing versus integrated refining

Most Indian recycling projects still begin with mechanical pre-processing. This involves collection, sorting,
discharge, dismantling, shredding, separation and black mass production. Revenue comes from black mass
sale plus metallic fractions such as copper and aluminium. This route generally carries lower capex, faster
commissioning and less chemical-process complexity than integrated hydrometallurgical refining.

A practical 2026 range for India is:
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» Mechanical pre-processing plant: roughly INR 20-45 crore for small-to-mid scale, depending on
automation, fire systems and pollution-control scope

» Pre-processing plus hydromet refining: often INR 70-180 crore or more, depending on chemistry focus,
recovery targets and wastewater treatment depth

These are broad ranges only. Site conditions, imported equipment content, building standards,
hazardous-area requirements and utility redundancy can change economics materially.
The route selection depends on feed and market position.
* If the sponsor has strong scrap aggregation but limited refining know-how, pre-processing with black
mass offtake can be the better starting point.

« If the sponsor has strategic links to cathode supply chains, metal refiners or OEM take-back programs,
integrated refining may capture more value.

* If feed is expected to be LFP-heavy, the economics differ from nickel-cobalt-rich streams; the plant
should not be designed on outdated chemistry assumptions.

This is critical in India because the incoming scrap mix is changing. Consumer-electronics waste remains
important, but EV packs, 2W batteries, telecom storage and stationary BESS returns are rising. LFP share is
increasing in many use cases, which lowers cobalt exposure and can compress value per tonne if business
plans assume older NMC-rich baskets.

An EPC package should therefore be chemistry-aware from day one. Overdesigning for one chemistry and
then feeding a different mix is a common route to underperformance.

Plant design decisions that decide yield, safety and uptime

Battery recycling is not a generic industrial shed with shredders. Plant design determines both economics
and insurability. In 2026, serious investors are asking for front-end engineering depth before term-sheet
comfort.

Key design areas include:

» Feed reception and quarantine zones for damaged, swollen or unknown batteries
e Segregation by chemistry, form factor and state of charge

» Controlled discharge systems and safe dismantling lines

* Inert or low-oxygen shredding environments where applicable

» Dust extraction and explosion-venting measures

» Black mass handling with moisture control and contamination limits

» Dedicated hazardous-waste storage and manifest tracking

 Fire suppression architecture for cells, modules and storage rooms

 Effluent treatment, scrubbers and solid-residue handling

Layout matters. Too many early-stage projects underestimate internal logistics. Forklift movement,
emergency access, fire-water loops, isolated storage bays and segregation corridors should be built into the
site plan. A cramped plot may lower upfront land cost but raise operating risk and reduce practical
throughput.

Utility reliability also deserves more attention than it gets. Recycling lines are sensitive to outages, especially
where discharge systems, emissions controls and safety equipment are involved. In many states, industrial
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tariffs in 2026 typically fall in the broad range of INR 6.5-9.5/kWh depending on voltage level, sanctioned
load, time-of-day exposure and demand charges. Plants with 24/7 ambition should assess:

» Dual power-feed availability

» DG or gas-based backup for critical safety loads

» Rooftop or open-access renewable integration for cost reduction, where feasible

» Process water availability and recycling ratio

e Compressed-air redundancy and moisture control

Even if electricity is not the largest cost line, power quality failures can cause larger losses through downtime,
product contamination or unsafe interruptions.

Permits, compliance and environmental infrastructure in India 2026

Permitting risk is one of the biggest reasons for schedule slippage. Battery recycling projects interact with
hazardous-waste rules, air and water compliance, factory approvals, fire safety and local building
permissions. Depending on process depth, the compliance burden rises significantly beyond mechanical
pre-processing.

Typical project workstreams include:

» Land-use and zoning suitability for hazardous industrial activity

» Consent to Establish from the State Pollution Control Board
 Authorisation under hazardous and other waste management rules
 Factory licence and labour-related registrations

» Fire NOC and emergency-response approvals

» Water extraction or supply permissions, if relevant

e Consent to Operate after trial runs and compliance demonstration

Sponsors should budget time for baseline studies, process descriptions, mass-balance disclosure, stack and
effluent design review, and residue-disposal pathways. A weak environmental package can trigger repeated
regulator queries.

Wastewater and air pollution systems should not be treated as add-ons. In black mass and hydromet
contexts, discharge quality, sludge handling and worker exposure controls are central. Capex minimisation
here often becomes opex escalation later. In 2026, boards and lenders are paying closer attention to
traceability of residues sent to authorised downstream facilities.

This is also where EPR compliance intersects with plant design. If a recycler is part of an OEM or producer
take-back chain, data integrity for incoming batteries, processed fractions and final recovery becomes
commercially important, not just regulatory. Digital batch tracking, weighbridge integration and auditable
chain-of-custody records are now material to contracting.

Growthifye increasingly sees this convergence across EPR compliance, Reverse logistics and plant
execution: the industrial facility and the data architecture have to be designed together.

Contracting strategy: EPC, EPCM or phased modular build
There is no single contracting model for Indian battery recycling plants in 2026. The right choice depends on
sponsor capability, process novelty and financing structure.
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Common approaches are:

* Lump-sum EPC for defined mechanical pre-processing scope

» EPCM with specialist package vendors for shredding, sorting, scrubbers and ETP

» Phased modular development, for example 5,000 TPA plus expansion after throughput validation

» Hybrid model where civil and utilities are local, while process lines are procured from specialist OEMs

Lenders usually prefer clearer interface allocation, stronger performance guarantees and lower
commissioning ambiguity. Sponsors often prefer flexibility, especially when feed chemistry is uncertain or
future refining is planned.

A practical middle path is to structure guarantees around measurable metrics rather than headline promises.
Examples include:

» Mechanical availability after stabilisation period

Specific throughput by feed category

* Product-size distribution and contamination limits

Utility consumption bands under test conditions
 Safety interlock functionality and emergency shutdown validation
» Emissions and effluent performance at design load

Pure recovery guarantees can be difficult if feed quality is not controlled by the contractor. This is why
feed-spec assumptions must be explicit in the contract. If mixed or poorly documented scrap is expected, the
risk-sharing mechanism should be defined early.

For imported process equipment, sponsors should watch customs duty assumptions, spare-parts availability,
remote diagnostics support and local service capability. The cheapest line can become the costliest if wear
parts are delayed or software support is weak.

Bankability: what lenders and investors should actually underwrite
In 2026, capital providers to recycling assets in India are becoming more disciplined. They are moving
beyond market-size narratives and asking project questions that resemble infrastructure diligence.

A robust diligence stack should include:
» Feedstock contracts by source category: OEMs, dismantlers, swap operators, fleet depots, electronics
aggregators
e Chemistry-mix forecast with downside cases, especially rising LFP share
 Detailed process-flow diagram and mass-balance assumptions
* Yield sensitivity by feed type and contamination level
« Utility requirement, tariff exposure and outage-mitigation plan
» Permit matrix and status tracker
» HSE design review, insurer feedback and emergency-response protocol
» Offtake term sheet with purity specs, pricing formula and payment cycle
» Residue-disposal agreements with authorised counterparties
» DSCR sensitivity to lower throughput, lower recovery and delayed ramp-up

From a financing standpoint, three issues stand out.
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First, working capital is often underestimated. Scrap procurement may require rapid payment, while saleable
output and settlement from buyers can take longer. This mismatch matters more in volatile metal-price
periods.

Second, ramp-up periods are frequently too optimistic. A six-to-nine-month stabilisation assumption may be
more realistic than immediate full-load operation, especially for new teams or mixed chemistry lines.

Third, the offtake structure should be tested for quality disputes. A premium black mass buyer may still reject
lots with excess moisture, aluminium carryover or inconsistent assay.

Lenders should also evaluate whether the sponsor has operational capability beyond equipment
procurement. Battery recycling is a daily-control business. SOP discipline, trained EHS staff, assay
management and incident reporting are not optional.

Strategic implications for Indian OEMs, developers and policymakers

For OEMs and battery-linked producers, the key 2026 lesson is that downstream recycling partnerships
should not be chosen on capacity headline alone. Site audits, trial-batch evidence, traceability systems and
environmental infrastructure are better indicators of long-term compliance resilience.

For renewable developers and BESS players, recycling bankability is becoming part of upstream asset
strategy. Procurement decisions made today can influence end-of-life cost, residual recovery and take-back
complexity later. That is especially relevant where developers are also evaluating [Second-life battery
applications](/coreservices/circularityinnovation/secondlifebatteryapplications) or integrated circularity
commitments in customer bids.

For policymakers, the priority is not only adding recycling capacity but enabling higher-quality capacity.
Clearer operating standards, harmonised state-level enforcement, faster approval pathways for compliant
facilities and stronger digital traceability can improve both environmental outcomes and investor confidence.

For industrial users and fleet operators, periodic end-of-life planning is no longer a back-office compliance
task. Residual value preservation begins with asset records, storage practices, chemistry segregation and
documented handover. This is why [End-of-life fleet
audits](/coreservices/circularityinnovation/endoflifefleetaudits) are becoming more important across EV
fleets, telecom backup systems and stationary storage portfolios.

India has a real opportunity in battery circularity, but the winners in 2026 will be those who combine collection
access with disciplined plant execution. The sector is shifting from “Who announced capacity?” to “Who can
safely process at yield, pass audits and get paid on quality?”

That is an EPC and operations question as much as a policy or commodity-price question.

If your organisation is evaluating a battery recycling plant, recycler partnership, circularity roadmap or lender
diligence, contact Growthifye’s advisory desk. We support project strategy, technical-commercial review,
[Module & battery recycling](/coreservices/circularityinnovation/moduleandbatteryrecycling) assessments,
EPR compliance and execution planning across India’s circular energy value chains.

Explore Growthifye's related capabilities

This analysis connects directly to our advisory practice: [End-of-life fleet
audits](/coreservices/circularityinnovation/endoflifefleetaudits) : [Second-life battery
applications](/coreservices/circularityinnovation/secondlifebatteryapplications) - [Module &  battery
recycling](/coreservices/circularityinnovation/moduleandbatteryrecycling) : [EPR
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compliance](/coreservices/circularityinnovation/eprcompliance).
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