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52" Meeting of the Executive Committee for Implementation of the Montreal Protocol

The World Bank 2007 — 2009 Business Plan was submitted for the consideration of the
Executive Committee (ExCom) of the Multilateral Fund for Implementation of the Montreal
Protocol at its 51 Meeting in March 2007 in Montreal, Canada. Except activities related to
HCFCs and disposal of unwanted ODS, all activities proposed for the period 2007 — 2009 were
approved by the ExCom as per Dec. 51/10. In addition, the ExCom also requested the World
Bank to investigate the possibility of undertaking projects for the accelerated phase-out of
production of CFC and CTC, and to report back to the Executive Committee on any issues it
encountered.

In accordance with Dec. 51/10, there are five non-investment activities to be submitted
for the consideration of the ExCom in 2007. These include four institutional strengthening
renewal requests from Ecuador, Jordan, Thailand, and Turkey, and one technical assistance
activity — Assessment of Phaseout of CTC in Chlo-alkali Sector. This technical assistance
activity is included in the Bank’s Business Plan as per the recommendation made by the ExCom
in 2006.

At the 51* Meeting of the ExCom, the Bank submitted its 2007 Work Program for the
ExCom’s consideration. The 2007 Work Program contained a proposal for renewal of Ecuador’s
Institutional Strengthening Project. The request for renewal of Ecuador’s Institutional
Strengthening Project was approved by the ExCom for a period of one year only, instead of two
years (Dec. 51/26). This is due to Ecuador’s apparent non-compliance with Annex E of the
Montreal Protocol. Ecuador is working with its methyl bromide industry to develop a plan of
action to return to compliance. The plan of action will be submitted to the Ozone Secretariat for
the consideration of the Implementation Committee in September 2007.

This proposed work program amendment includes two institutional strengthening
renewal requests from Jordan and Thailand, and the funding request for undertaking the
assessment of phaseout of CTC in the chlo-alkali sector. The plans of action and terminal
reports for Jordan and Thailand are included as Attachments 1 and 2.

Regarding the accelerated phase-out of CFC and CTC production, the Bank has been
working closely with the Government of India to investigate this possibility. Meetings have
already been organized to explore this possibility with the CFC producers and with relevant
agencies undertaking CFC consumption phaseout activities in India.
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Country Request (US $) Duration Description

Jordan 147,333 July 2007 — | Institutional Strengthening
June 2009 Renewal

Thailand 346,668 July 2007 — | Institutional Strengthening
June 2009 Renewal

Global 100,000 July 2007 — | Assessment of CTC Phaseout
December in the Chlo-alkali Sector
2008*

Sub-total 594,001

Support Cost 46,050**

Total 640,051

*The assessment report will be submitted to the ExCom at its last meeting in 2008. To meet this
submission deadline, the report will be submitted to the Secretariat by end of September 2008.
Therefore, the actual time for preparation of this document is about 12 months after the
preparation funds are made available to the Bank.

**7.5% support cost is applied to funding related to the two IS projects, and 9% is applied to the
proposed CTC study.






TERMS OF REFERENCE

EVALUATION OF ALTERNATIVES FOR THE PHASEOUT OF
CARBON TETRACHLORIDE AS PROCESS AGENT
IN THE PRODUCTION OF CHLORINE

1. BACKGROUND

Liquid chlorine is produced by electrolysis of sodium chloride brine. Even after undergoing
purification, the natural rock salt used as raw material in the preparation of the brine contains
impurities, leaving traces of ammonium and nitrogen in the electrolyte solution. These impurities
are entrained by the chlorine gas after the electrolysis process is completed. As chlorine gas is
liquefied it may react with these impurities, and the result is Nitrogen Trichloride (NCl3). NCls is
a highly explosive compound when present in concentrations over three percent (3%), and it must
therefore be periodically removed from the chlorine production process.

The chlor-alkali industry around the world traditionally used Carbon Tetrachloride (CTC), CCly,,
to extract NCl; from liquid chlorine. The chemical properties of CTC are ideal for this process,
since it is both soluble in chlorine and a solvent for NCls, and it therefore mixes well with the two
compounds. Moreover, the boiling point of CTC is 77°C, which is significantly higher than that
of chlorine (-34°C) and similar to that of NCl; (71°C). It is therefore possible to keep NCl; in
solution with CTC, at a range of temperatures where liquid chlorine is no longer present. CTC is
inert, non-corrosive, and it is stable in a relatively wide range of temperatures’.

CTC is controlled by the Montreal Protocol on Substances that Deplete the Ozone Level®. It has
been recognized as a controlled substance used as process agent® by the Meeting of the Parties to
the Montreal Protocol (Decision XV/6) when used to eliminate NCl; in the production of
chlorine. Therefore, as countries phase out their consumption of Ozone Depleting Substances
(ODS) in accordance to their commitments to the Montreal Protocol, the use of CTC by the
global chlor-alkali sector has decreased, particularly in non-Article 5 countries (UNEP PATF,
1997). The overall consumption of CTC as a process agent in Article 5 countries is not, at
present clearly known, but is expected to be relatively small. A report prepared by the
Technology & Economic Assessment Panel (TEAP) is expected to be released in June 2007 and
will provide insight on this matter.

A few chemicals have been identified that can be used as substitutes for CTC in the production of
chlorine for the removal of NCls, but none is as versatile or as efficient. Therefore, in spite of
having relatively low levels of CTC consumption, in absence of suitable alternatives, Article 5
countries that produce chlorine risk being out of compliance to their Montreal Protocol
obligations before 2010. In an effort to identify potential countries that may need additional
assistance to meet their target ODS reductions, the Executive Committee of the Montreal Protocol
has requested the World Bank to carry out an assessment of the global chlor-alkali sector and to
identify technically and economically viable alternatives to the use of CTC in the production of
chlorine in Article 5 countries.

L UNEP, 2001. Report of the Process Agents Task Force (PATF), Case Study #1.
2 CTC is an Annex B — Group Il substance. Non-Article 5 countries phased out their baseline 1989
consumption of CTC in 1996, while Article 5 countries reduced their baseline 1998-2000 baseline
consumption by 85% in 1995 and have committed to phase out 100% of their consumption by 2010 (with
possible essential use exemptions).
® Process Agent is defined as a controlled substance, that because of its unique chemical and/or physical
properties, facilitates an intended chemical reaction and/or inhibits and unintended chemical reaction
(UNEP PATF, 1997).
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2.  PROJECT OBJECTIVE

The main objectives of this project are to:
e Assess consumption levels of CTC used as process agent in the production of chlorine
both in Article 5 and non-Article 5 countries
e Examine technologies and/or production processes relevant to the phaseout of CTC in
the production of chlorine, with a view to identifying cost-effective alternatives for the
conversion of the chlor-alkali sector in Article 5 countries.

3. PROJECT ACTIVITIES

Activities to be conducted under this project are as follows:

Task 1: Global CTC consumption by chlor-alkali sector

The first activity under this project consists of establishing the current global context of CTC
consumption as process agent for chlorine production. The consultants will determine remaining
CTC consumption as a process agent for NCl; removal by the chlor-alkali sector in both Article 5
and non-Atrticle 5 countries. Data shall be presented in a disaggregated manner, by country and
by production facility.

Task 2: Review of CTC-free technologies for the chlor-alkali sector

Consultants will provide a detailed review of currently existing technologies or processes for the
production of chlorine, which do not use CTC as a process agent for the removal of NCls.
Consultants will specify if and how NClI; is removed from the final chlorine stream and whether
any ODS are produced as byproducts (e.g. conversion of chloroform into CTC).

Task 3: Review of conversion projects

Consultants will review conversion projects that have been carried out over the past 10-15 years,
through which chlor-alkali facilities have phased out the use of CTC as process agent in the
production of chlorine. The review will include information on conversion projects in both
Article 5 and non-Article 5 countries. The evaluation should include, but not be limited to, the
following:
i.  Overall plant characteristics (e.g. age of relevant equipment at the time of conversion,
type of electrolytic cell, compressor types) and pre-conversion production procedures
ii. Annual level of production of chlorine (pre and post-conversion) and consumption of
CTC (pre and post-conversion)
iii. Detailed description of methodology or technology used to achieve the phaseout of
CTC and of new production processes
iv. Operational considerations associated with phaseout (e.g. down time of plant,
required training of personnel, maintenance, safety issues)
v. Percent of NCl; in final chlorine product and related safety considerations
vi. Duration and cost of conversion project
vii. Post conversion issues and solutions

A minimum of five examples describing different conversion alternatives shall be provided.
Consultants shall also provide contact details of technical personnel who can be approached for
additional information at each of the facilities described.

Task 4: Review of containment alternatives

In its Decision X/14 of 1998, the Meeting of the Parties to the Montreal Protocol noted that
process agent used in non-Article 5 countries should not be taken into account in the calculation
TOR Global CTC assessment
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of a country’s consumption or production, if the emissions of controlled substances had been
reduced to “insignificant” levels as defined in the text of the Decision, through operating
processes and containment technologies.

Consultants will review current CTC emission levels in a sample of non-Article 5 chlor-alkali
plants where containment approaches have led to acceptable losses of CTC, as per Decision X/14.
Consultants will estimate the cost effectiveness of containment alternatives and will make
recommendations on the feasibility of adopting them in Article 5 production facilities.

Task 5: Analysis and recommendations

Based on their evaluation of the chlor-alkali sector, of the existing types of production facilities
and of the alternatives for NCl; removal in the production of chlorine, consultants will propose
possible scenarios for CTC phaseout in Article 5 countries (e.g. most suitable types of technical
and procedural alternatives depending on the various types of production facilities).
Recommendations should be made on the basis of the most environmentally sound and cost
effective alternatives for conversion or containment, which at the same time ensure the safety of
the workers at the production plant and of the chlorine costumers (e.g. level of NCI; in final
product). Consultants will specify expected cost-effectiveness ranges of each alternative
proposed.

4.  MANAGEMENT AND IMPLEMENTATION ARRANGEMENTS

The World Bank will be the implementing agency for this proposed project. The Montreal
Protocol Unit in the Environment Department will directly oversee the work of the consultants.

5.  TIMELINE AND DELIVERABLES

Consultants are expected to spend a maximum of four (4) months completing their assignment.
Based on the objectives and activities stated, deliverables from the project are as follows:

i.  Progress report to be submitted two months after signature of the contract
ii. Final report to be submitted two weeks before the end of the contract

The progress report will be reviewed by the World Bank and comments will be provided within a
week. Final reports must be cleared by the World Bank before final payment is made to
consultants.

6. CONSULTANT’S QUALIFICATIONS

The firm selected to carry out this project must meet the following requirements:
e Consulting firm with a minimum of ten years of experience working with the chemical
industry, with specific experience in the chlor-alkali sector
o Demonstrated technical capacity to carry-out the analysis in question
e Knowledge of the Montreal Protocol and of policies governing Multilateral Fund
financing of operations in developing countries

7. BUDGET
The total budget for this project will be in the order of US$100,000.
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