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1 Introduction

This document supplements the Nitric Acid Production Protocol (Protocol) by specifying
requirements applicable to projects located in India. Projects in this jurisdiction must comply with
both the Protocol and this module to register greenhouse gas (GHG) emission reductions with
the Reserve. Section headings in this document refer to the Protocol.

2 The GHG Reduction Project
2.1 Background

According to publicly available data, there are at least 18 operational nitric acid production lines
in India with a total production capacity of approximately 2.044 million metric tonnes per annum
(MTPA) between the top three producers." India’s nitric acid production industry is expanding,
with at least 3 nitric acid production facilities expected to be completed by 2028.2° N,O
abatement at nitric acid plants have significant financial and economic barriers, demonstrating
the need for carbon market incentives.

3 Eligibility Rules

3.1 Location

Under this module, projects located at nitric acid production facilities in India are eligible to
register with the Reserve.

3.5 Additionality

3.5.1 The Performance Standard Test

Projects pass the Performance Standard Test by meeting a performance threshold, i.e., a
standard of performance applicable to all NoO abatement projects, established on an ex-ante
basis by the Protocol.

The Performance Standard Test employed by the Protocol (see Section 3.5.1 of the Protocol) is
applicable to NAPs in India.*

3.5.2 The Legal Requirement Test

Section 3.5.2 of the Nitric Acid Production Protocol establishes the legal requirements test and

the minimum threshold for establishing additionality. As of the Effective Date of this module, the
Reserve could identify no existing federal, state, or local regulations that obligate NAPs in India
to abate N>O emissions.

T According to the ChemAnalyst (April 2026). India Nitric India Nitric Acid Market Analysis: Plant Capacity,
Production, Operating Efficiency, Demand & Supply, End Use, Type, Process, Technology, Distribution Channel,
Region, Competition, Trade, Customer & Price Intelligence Market Analysis, 2015-2030.

2 India Chemical News, available at: https://www.indianchemicalnews.com/chemical/chambal-fertilisers-revises-It-
contract-price-for-tan-plant-to-rs-99271-cr-24882#:~:text=plant%20t0%20Rs.-,992.71%20Cr,1%2C645%20crore).
3 Thyssenkrupp, available at: https://www.thyssenkrupp-uhde.com/en/media/press-releases/press-
detail/thyssenkrupp-uhde-secures-landmark-contract-for-gnfc's-new-nitric-acid-plant-296463

4 A summary of the performance standard test analysis for India is provided in Appendix A.
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3.5.1.1 India Carbon Credit Trading Scheme

The Central Government established the National Steering Committee for Indian Carbon Market
(NSCICM) under the Carbon Credit Trading Scheme (CCTS) to oversee the Indian Carbon
Market (ICM). The CCTS comprises of a compliance mechanism addressing emissions from
energy use and industrial sectors, and a voluntary offset mechanism to incentivize additional
emission reductions. The compliance mechanism is a mandatory program where “obligated
entities” must comply with GHG emission intensity targets. Obligated entities and their targets
are recommended by the Bureau of Energy Efficiency (BEE) and subsequently approved by the
Ministry of Power. As of the Effective Date of this protocol, seven sectors — Aluminum, Chlor
Alkai, Cement, Pulp & Paper, Petrochemicals, Petroleum refinery, and textile — are considered
for the initial phases of the compliance mechanism, with more sectors to be included in the
future. The fertilizer and iron and steel industries were anticipated to be included in the initial
phase, but the BEE has yet to set thresholds.

In the event that the fertilizer industry is subject to the CCTS, such regulations are not expected
to extend to NAPs, since these facilities are regulated under the chemicals industry. If the NAP
N2O emissions are included under an emissions cap (e.g., under a state/provincial or national
emissions trading system), emission reductions may likewise be reported to the Reserve until
the date that the emissions cap takes effect. The Reserve will continue to monitor the
development of the CCTS to ensure additionality.®

3.5.1.2 Environmental Clearance

The Environment (Protection) Rules, 1986 place restrictions on new projects or activities, the
expansion or modernization of existing projects or activities, or any change in product-mix in an
existing manufacturing unit based on the potential environmental impacts. Under this policy, the
Ministry of Environment and Forests (MoEF) established a Schedule of activities and thresholds
that would trigger an environmental clearance (EC) process.® Projects and activities listed in the
Schedule must receive prior EC from the MoEF or State Level Environmental Impact
Assessment Authorities (SEIAA) demonstrating that the project or activity will not negatively
impact the environment, or that the entity will undertake additional activities to offset the impact.
Category 5(a) in the Schedule stipulates that all projects undertaken in the chemical fertilizer
industry require prior EC.

An expert committee developed the Technical Guidance Manual for Chemical Fertilizers —
which is applicable for NAPs — to provide guidance to industry participants in the EC process,
identifies environmental concerns, and recommends air and water pollution control measures.’
However, neither the Technical Guidance Manual nor existing environmental regulations require
specific actions to be undertaken in order to be granted EC, including with respect to N,O
emissions. Nevertheless, if the EC stipulates that the NAP must abate N2O or the plant states
they will install N2O abatement technology as a part of their clearance, then the emission
reductions would not be additional. Thus, in these instances, the NAP is not eligible under the
Protocol.

Project developers must attest during each verification that the project has not cited the N,O

5 Refer to the Reserve Program Manual for more information on protocol update frequency and legal requirements
test.

6 Ministry of Environment and Forests, published in the Gazette of India, Extraordinary, Part-Il, and Section 3, Sub-
section (ii), September 14, 2006.
https://environmentclearance.nic.in/writereaddata/EIA_notifications/2006_09_14_EIA.pdf

7 Available at: https://environmentclearance.nic.in/writereaddata/Form-
1A/HomeLinks/TGM_Chemical%20Fertilizer_010910_noPW.pdf
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abatement project and/or abatement catalyst to meet EC requirements.

3.5.1.3 Production Capacity

Increases in production capacity must be approved by the Ministry of Environment, Forest, and
Climate Change (MoEFCC) as a part of the Environmental Impacts Assessment (EIA)
Notification and EC process (see Section 3.5.1.2). If the NAP seeks to receive credits for the
emission reductions associated with the increased production, documentation of such approval
must be provided to the verification body in the verification period following the increased
production capacity.

6 Project Monitoring

In instances where the nitric acid project shares project monitoring equipment with NOx
monitoring equipment and the Indian standards establish more stringent requirements than the
Protocol, the project developer must meet all regulatory requirements. The project’s monitoring
plan must outline the requirements that must be met to meet regulatory requirements with NOx
monitoring and reporting where applicable.

The relevant standards in India include:

» Guidelines on Methodologies for Source Emission Monitoring® - establishes source
emission monitoring methodologies for particulate matter (PM), sulfur dioxide (SO3), and
nitrous oxides (NOx), hydrochloric acid (HCI), and hydrofluoric acid (HF). The CEMS
requirements for NOxin Chapter 8 are applicable to N2O emission testing at nitric acid
production facilities.

* Guidelines for Continuous Emissions Monitoring Systems?® - includes requirements for
installation and routine maintenance for CEMS for monitoring stack emissions for NOx,
amongst other pollutants and parameters.

* Methods for Measurement of Emissions from Stationary Sources,® Part 7, Oxides of
Nitrogen — prescribes methods for determining oxides of nitrogen from stationary
sources, Which is also applicable to N>O emission testing at nitric acid production
facilities.

8 Verification Guidance

In addition to the Requirements in Table 8.1 of the Protocol, Table 8.1 below outlines eligibility
criteria limited to nitric acid projects in India. This table does not represent all criteria for
determining eligibility comprehensively; verification bodies must also refer to Section 3 of the
Protocol, and Sections 2 and 3 of this module.

Table 8.1. Summary of Eligibility Criteria
Eligibility Rule Eligibility Criteria Frequency of Rule

Application

= N:20 abatement is not used to meet
Legal Requirements Test environmental clearance requirements Every verification period
= NAPs are not regulated under CCTS

8 Central Pollution Control Board. Available at: https://erc.mp.gov.in/Documents/doc/Guidelines/Source_Emission.pdf
9 Central Pollution Control Board. Available at: https://cpcb.nic.in/cpcb-technical-guidelines-sops/
10 |S 11255:Part 7, Bureau of Indian Standards. Available at: https://www.bis.gov.in/
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Production Capacity

Nitric acid production remains at or below
production capacity. If production increases,
verifier must confirm capacity has been
approved by the MoEFCC.

Every verification period

Exclusions

Nitric acid plants that use the N2O abatement
technology as a mitigation measure to meet
environmental clearance requirements

Every verification period
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Appendix A Summary of Performance Standard
Development

The following performance standard analysis was conducted for the development of the
Jurisdiction Module: India. The purpose of a performance standard test is to establish a
threshold that is above business as usual for N,O abatement at a nitric acid production plant.
This assessment builds upon the summary of the performance standard development in
Appendix A of the Nitric Acid Production Protocol, providing a jurisdiction-specific assessment of
common practice to demonstrate that the performance standard test outlined in the Nitric Acid
Production Protocol is applicable to plants in India.

The analysis described below determined that N.O abatement at nitric acid plants in India is not
common practice and the installation of a secondary and/or tertiary catalyst abatement
technology is considered above business as usual for the following reasons:

1. Environmental regulations limit nitrous oxides (NOx) emissions at nitric acid plants, while
N2O emissions remain broadly unregulated. As a result, NoO abatement technologies
are not required as part of standard operations.

2. India produces over 2 million tonnes per year of nitric acid and is expected to increase
production in the near future, resulting in an increase in N2O emissions with limited
abatement. Despite the scale of production and associated N>O emissions, available
evidence indicates limited deployment of abatement technologies.

The installation of NoO abatement technologies requires substantial capital investment and
provides limited operational benefit. This financial barrier has contributed to the limited voluntary
adoption of abatement technologies, and carbon market incentives can enable implementation
of such technologies where they would not otherwise occur.

A1 Environmental Regulations

The Environmental Protection Act (1986) granted the Central Government authority to
implement regulations necessary to protect and improve the quality of the environment, and
prevent, control, and abate environmental pollution. Under this policy and the Environmental
Impact Assessment Notification 2006, new or expanding projects and activities must receive
prior environmental clearance (EC) from the Ministry of Environment and Forest (MoEF) or
State Level Environmental Impact Assessment Authorities (SEIAA) demonstrating that the
project or activity will not negatively impact the environment, or that the entity will undertake
additional activities to offset the impact. An expert committee developed the Technical Guidance
Manual for Chemical Fertilizers — which is applicable for NAPs — to provide guidance to industry
participants in the EC process, identify environmental concerns, and recommend air and water
pollution control measures."” However, neither the Technical Guidance Manual nor existing
environmental regulations require specific actions to be undertaken in order to be granted EC,
including with respect to NoO emissions. Nevertheless, if the EC stipulates that the NAP must
abate N2O or the plant states they will install N2O abatement technology as a part of their
clearance, then the emission reductions would not be additional. Thus, in these instances, the
NAP is not eligible under this Module.

The Central Pollution Control Board (CPCB) and State Pollution Control Boards (SPCB) set air
quality standards. Industry-specific standards for nitric acid plants limit NOx emissions to 3

1 Available at: https:/environmentclearance.nic.in/writereaddata/Form-
1A/HomeLinks/TGM_Chemical%20Fertilizer_010910_noPW.pdf
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kilograms per tonne of weak acid (before concentration) produced.'? As a result, most NAPs
operate with some de-NOx technology (see A.3).

The Central Government established the National Steering Committee for Indian Carbon Market
(NSCICM) under the Carbon Credit Trading Scheme (CCTS) to oversee the Indian Carbon
Market (ICM) and make recommendations to the Bureau of Energy Efficiency (BEE), Ministry of
Power who administers the CCTS.

The CCTS comprises of a compliance mechanism addressing emissions from energy use and
industrial sectors, and a voluntary offset mechanism to incentivize additional emission
reductions. The compliance mechanism is a mandatory program where “obligated entities” must
comply with GHG emission intensity targets. Obligated entities and their targets are
recommended by the BEE and subsequently approved by the Ministry of Power. As of the
Effective Date of this Module, nine sectors — Aluminum, Chlor Alkai, Cement, Fertilizer, Iron &
Steel, Pulp & Paper, Petrochemicals, Petroleum refinery, and textile — are considered for the
initial phases of the compliance mechanism, with more sectors to be included in the future.

While the fertilizer industry is a capped sector, NAPs are not regulated under the fertilizer
industry and are not considered obligated entities at the time of publication. If the NAP N.O
emissions are included under an emissions cap (e.g., under a state/provincial or national
emissions trading system), emission reductions may likewise be reported to the Reserve until
the date that the emissions cap takes effect. The Reserve will continue to monitor the
development of the ICM to ensure additionality.

As of the Effective Date of this module, N2O emissions are not regulated.

A.1.1  European Union Carbon Border Adjustment Mechanism

After a gradual phase-in period, the European Union (EU) implemented a mandatory Carbon
Border Adjustment Mechanism (CBAM) effective January 2026. The program aims to address
carbon leakage, where entities import higher carbon intensive products from other countries to
bypass EU environmental regulations.'® Defined obligated importers must report embedded
emissions and purchase and surrender CBAM certificates.

CBAM applies to entities importing cement, iron and steel, aluminum, fertilizers, electricity, and
hydrogen. While nitric acid itself is not regulated, NAPs may in turn be incentivized to reduce the
embedded carbon emissions of the resulting fertilizer.

According to the World Bank, in 2024, the EU imported about 57% of its fertilizer from Russia,
Egypt, and Morrocco, none of which are subject to an emissions cap, and only 0.14% was
imported from India."* There is a risk that production may shift from these countries to a NAP in
India with N20 abatement. However, India ranks 27" in the list of fertilizer experts to the EU,
suggesting that only a portion of the supply may shift to India.

We considered nitric acid exports to the EU in the case of future CBAM expansion. In 2023,
Norway was the main importing country, accounting for 93% of the product. Comparatively,
India imported only 3 kg of the total 75.8 million kg of nitric acid. Norway opted into the EU

12 Available at: https://cpcb.nic.in/effluent-emission/

13 European Union Taxation and Customs Union, https://taxation-customs.ec.europa.eu/carbon-border-adjustment-
mechanism_en

4 World Integrated Trade Solution (WITS), World Bank, European Union Fertilizers imports by country 2024.
https://wits.worldbank.org/trade/comtrade/en/country/EUN/year/2024/tradeflow/Imports/partner/ALL/product/31
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Emissions Trading System (EU ETS) in 2020, and thus, is subject to an emissions cap. As a
result, if CBAM expands to nitric acid in the future, it's unlikely to shift production to other
countries.

At this point, there is little data available to determine whether CBAM provides sufficient
incentive for NAPs to implement N,O abatement technology. Due to the significant financial and
economic barriers for the project activity, as discussed below, the market leakage would need to
be significant. Additionally, importer behavior is unlikely to shift significantly in the short term,
requiring longer term market strategy. The Reserve will continue to monitor the implications of
CBAM on nitric acid projects in India.

A.2 Nitric Acid Industry in India

The main producers of nitric acid in India are Deepak Fertilisers & Petrochemicals Corporation
Ltd. (DFPC), Rashtriya Chemicals and Fertilizers Ltd. (RCFL), and Gujarat Narmada Valley
Fertilizers & Chemicals Ltd. According to publicly available data, there are at least 18
operational nitric acid production lines in India with a total production capacity of approximately
2.044 million metric tonnes per annum (MTPA) between these three producers.'® Other major
producers include National Fertilizers Ltd., Gujarat State Fertilizers & Chemicals Ltd., and Jobin
Chemicals Pvt Ltd.

India’s nitric acid production industry is expanding, with at least 3 new nitric acid production
facilities expected to be completed by 2028."8'” According to technical experts consulted by the
Reserve, most nitric acid plants are operating at or near their production capacity.

A.3 Abatement at Nitric Acid Plants

A.3.1 NOx Abatement

Because NOx is regulated in India, nitric acid plants (NAPs) operate with some type of NOx
control technology. There is limited publicly available data on the market penetration rates of the
types of NOx control technologies; however, the project design documents (PDD) submitted by
NAPs under the Clean Development Mechanism (CDM) provide an indication of common
practice.

8 nitric acid projects have registered under the CDM as of the Effective Date of this module. The
PDD for these projects state that the facilities operate selective catalytic reduction (SCR) units
for NOx emission control. Additionally, the PDD'® for Deepak’s WNA | nitric acid plant (Project
2943) cites significant economic and financial investment barriers for installing non-selective
catalytic reduction (NSCR), which destroys N2O in addition to NOx, stating that if NOx limits
were to decrease and reductions were needed, the most economic option would be to install an
SCR NOx control unit.

Furthermore, SCR is considered to be industry standard globally. Refer to Appendix A of the

5 According to the ChemAnalyst (April 2026). India Nitric India Nitric Acid Market Analysis: Plant Capacity,
Production, Operating Efficiency, Demand & Supply, End Use, Type, Process, Technology, Distribution Channel,
Region, Competition, Trade, Customer & Price Intelligence Market Analysis, 2015-2030.

16 India Chemical News, available at: https://www.indianchemicalnews.com/chemical/chambal-fertilisers-revises-It-
contract-price-for-tan-plant-to-rs-99271-cr-24882#:~:text=plant%20t0%20Rs.-,992.71%20Cr,1%2C645%20crore).
7 Thyssenkrupp, available at: https://www.thyssenkrupp-uhde.com/en/media/press-releases/press-
detail/thyssenkrupp-uhde-secures-landmark-contract-for-gnfc's-new-nitric-acid-plant-296463

18 Project 2943 PDD available at:
https://cdm.unfccc.int/UserManagement/FileStorage/ALVSYTBRQ3KUX0ZPGO54H1FCIJW67M
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Protocol for more information.

A.3.2 N20 Abatement

As described in Section A.2, nitric acid production in India is a significant and growing source of
emissions. Despite this, available evidence indicates that the deployment of targeted N.O
abatement remains limited. Of the known existing targeted N.O abatement in India,
implementation has been more common in response to the carbon market (i.e., since the onset
of compliance and voluntary GHG markets). The CDM approved two methodologies for NoO
abatement at nitric acid plants: AM0034 for secondary abatement and AM0028 for tertiary
abatement; these were later replaced by ACM0019 in 2011, which combined both abatement
technologies under a single methodology. As of the Effective Date of this module, 5 projects
were registered in India under AM0034 and 3 projects under ACMO0019. An additional AM0034
nitric acid project (VCS567) is registered under Verra.

In certain cases, N,O abatement has been installed in response to regulatory requirements. To
comply with EC requirements, NAPs may install NoO abatement technology to offset the
environmental impact associated with increases in the facility’s production capacity or other
facility upgrades. The Reserve identified one such instance. An EC was issued to GNVFC in
response to a request for expanding their ammonia, urea, ethyl acetate, and ammonium nitric
melt plants and installing a new weak nitric acid and ammonium nitrate prills plant.’® As a result,
GNVFC installed an N2,O abatement system at an existing nitric acid plant in October 2024.

There is limited publicly available data on the level of N,O abatement that would allow a
performance benchmark to be established for nitric acid plants in India. However, available
evidence indicates that the installation of secondary and/or tertiary NoO abatement exceeds
business as usual performance.

The installation of a new N.O abatement technology comes with high implementation costs.
Depending on the type of abatement technology and the size of the project, initial capital costs
have historically ranged from $2 million to $20 million USD or more. These technologies provide
limited direct financial return, as N2O emissions are not regulated and abatement does not
increase production. As a result of such significant costs, plants have limited economic incentive
to invest in such technologies, and few, if any, plants have installed N.O abatement without a
regulatory requirement or the financial incentive provided by carbon credit revenue. Therefore,
the Reserve found it most appropriate to apply a financial barrier test as an appropriate means
of demonstrating additionality.

A.3.21 Common Practice for Nitric Acid Production Levels

If a facility produces HNOs in excess of what would be produced under business as usual, a
case can be made that more N2O is generated and controlled by the abatement technology than
would otherwise, resulting in emission reductions that would not be considered additional.
According to the technical experts consulted by the Reserve, the price for HNO; is $468
USD/MT, whereas the carbon credits for the project type are $3-5 USD on average as of March
2025. Industry representatives on the stakeholder workgroup for the U.S. Protocol and experts
consulted in the development of this module contend that the economics of producing HNO3 for
the sole purpose of generating carbon credits is not viable under current market conditions.
Production levels are driven entirely by natural gas prices and market demand for raw and
upgraded nitric acid products, and the cost to produce HNO3 exceeds the potential revenue

9 According to the company’s website: https://www.gnfc.in/wp-
content/uploads/2025/05/EC_Complaince_102024_032025.pdf
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from carbon credits.

A.4 Baseline Scenarios for NOx Emission Controls and N2O

Emissions
NOx emission control is common practice in India due to regulatory requirements; therefore, any
N2O abatement from NOx emission control technology is considered in the NAP baseline
scenario. The most plausible baseline scenario for nitric acid plants with regard to NOx emission
controls is for the continued use of each NAP’s NOx control technology.

There are believed to be very few process units operating without some form of NOx emission
control and, in the event that emission controls would need to be added to these process units,
or in the case of newly built plants, it is highly probable that SCR would be the chosen
technology. SCR technology enables compliance with existing NOx regulations, is cost effective
compared to other NOx control technologies, and is considered the industry standard. Thus, for
new builds, the use of SCR for NOx emissions control is for the installation and use of SCR.

Historically, there was a transition from using the older, now outdated NSCR technology to SCR
and there is little chance for reversing that trend under business as usual conditions. Nitric acid
plants currently operating with NSCR are likely to continue using this technology unless they
undergo a significant plant upgrade. Since a significant amount of N,O abatement occurs when
NSCR is employed, the opportunity for additional N>O emissions reductions from plants
operating NSCR is relatively small compared to plants operating SCR or having no NOx
controls. In cases where NSCR is replaced with SCR, there are implications for NoO emissions
(i.e., a shift from NSCR to SCR would increase N>O emissions in the baseline scenario). As
such, projects replacing NSCR with SCR would be required to consider the continued operation
of NSCR as the baseline scenario and would not be eligible.

N2O abatement is not common practice in India without a regulatory (i.e., environmental
clearance) or carbon market incentive. Therefore, the installation of a new secondary abatement
catalyst and/or tertiary abatement catalyst at a newly built, existing, upgraded, relocated, or
restarted plant that has not operated such equipment prior to the project start date is considered
above business as usual. However, in instances where the NAP installs an N.O abatement
technology for the purpose of receiving EC, then the NAP would not be eligible.



Jurisdiction Module: India Version 1.0, September 2026

Acknowledgements

Expert Consultation

This module was developed with technical support from the organizations below. Not all
members were involved in every protocol revision process. For more information, see the
Reserve Program Manual.

Alvin Lv BASF Limited

Carl Reid ClimeCo Corporation

Eric Robertson KBR Inc

lain Hepplewhite Johnson and Matthey

N S Subrahmanyam Deepak Fertilizer & Petrochemicals LTD

Staff (alphabetical)

Lead Staff
Rachel Mooney

Supporting Staff
Holly Davison

Kristen Gorguinpour
Jordan Mao
Jon Remucal

10



