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Foreword
Parties to the Stockholm Convention (the Convention) under Article 6 are obligated to provide for the environmen-
tally sound disposal of POPs stockpiles and wastes. Such disposal is fundamental to achieving the Convention’s 
objective of protecting human health and the environment. The GEF is the Convention’s principal financial mecha-
nism in developing countries and CEITs, and has a strong interest in the process of selecting and implementing 
POPs disposal technologies, in light of the increasing demand for funding of POPs disposal as countries imple-
ment NIPs. The GEF-5 Chemicals Focal Area Strategy considers the quantity of PCBs and obsolete pesticides 
including POPs pesticides disposed of as primary performance indicators and sets targets for each. 

This advisory document builds on the original 2004 STAP study on the selection of POPs disposal technologies for 
GEF-financed projects, and utilizes experience gained during GEF-4. It is not intended to duplicate or supersede 
technology evaluations provided by the Basel Convention, Stockholm Convention, or other groups, but rather 
seeks to lay out guidance on the attributes that technologies should demonstrate when GEF funding is involved. 
The critical elements in POPs technology selection outlined herein can be used to help streamline the design, de-
velopment, review, implementation and execution of GEF funded POPs disposal projects. This will provide a con-
sistent overall framework for the application of GEF funding in this area, enhance appropriateness of technology 
to local project conditions, and also support clearer lessons learned as the portfolio of projects matures, enabling 
further refinement in the approach to project design and maximization of impact and sustainability.

It is specifically directed to recipient countries, implementing agencies and the GEF Secretariat; but may also 
serve as guidance to technology developers and proponents. Developments related to technology availability 
are updated, and issues associated with their application in the context of GEF financing in developing coun-
tries and CEITs are discussed. More importantly, it also places disposal of POPs stockpiles and waste within the 
broader context of the POPs management process and sound chemicals management. It has been circulated 
for review to subject matter experts, the GEF Secretariat, and GEF agencies.

The STAP concludes that destruction cannot be addressed in isolation, but instead, the application of POPs disposal 
technology should be viewed as one part of an overall POPs management process or system. This system includes 
steps taken in advance of the actual disposal or destruction to identify, capture, secure, and prepare POPs stockpiles 
and wastes for disposal, as well as post-destruction steps to manage emissions, by-products and residuals. 

The management process depends upon high-quality information regarding POPs stockpiles and waste, and 
the effectiveness of the institutional and regulatory framework under which POPs management is undertaken. 
There are several appropriate and capable commercial or near-commercial POPs destruction technologies 
available; however they are limited largely by their current cost-effectiveness, commercial maturity, and/or ap-
plication experience in developing countries and CEITs, where project risks and cost uncertainty are generally 
higher. GEF financing may consider i) direct funding of disposal costs based on an all inclusive competitive price 
offered by a service provider with qualified disposal capability; ii) contribution to new disposal facility develop-
ment costs; or iii) supporting technology transfer through acquisition and demonstration. But as the cost of 
environmentally sound disposal of POPs waste in these countries will greatly exceed available GEF resources, 
maximization of the mass of POPs destroyed, and the global environmental benefit achieved from GEF funding, 
will involve trade-offs in the technology selection process among unit disposal costs, destruction efficiencies, 
financial risk, application location, and implementation time required.

Thomas E. Lovejoy
Chair, Scientific and Technical Advisory Panel

Hindrik Bouwman
Panel Member for Chemicals
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STAP		  Scientific and Technical Advisory Panel of the Global Environment Facility
TEQ		  Toxic Equivalent 
UNEP		  United Nations Environmental Programme
UNDP		  United Nations Development Programme
UNIDO		 United Nations Industrial Development Organization
USEPA		  United States Environmental Protection Agency



Parties to the Stockholm Convention under Article 
6 are obligated to provide for the environmentally 
sound disposal of POPs stockpiles and wastes. 
Such disposal1 is fundamental to achieving the 
Convention’s objective of protecting human health 
and the environment by permanently eliminating per-
sistent organic pollutants (POPs) that might otherwise 
be distributed into the global ecosystem. As a con-
sequence, the disposal of POPs stockpiles and waste 
is a priority component of National Implementation 
Plans (NIPs) developed by Parties to the Convention. 

Much previous and ongoing discussion centers on 
what constitutes environmentally sound disposal of 
POPs, and what disposal technologies can achieve it. 
The Global Environmental Facility (GEF) through the 
Scientific and Technical Advisory Panel (STAP) con-
tributed to this discussion in 2003/2004 in relation to 
available non-combustion technologies for POPs dis-
posal. The Basel Convention, acting in concert with 
the Stockholm Convention, has issued and periodi-
cally updates technical guidelines on POPs manage-
ment, including disposal requirements and listings of 
technologies that may be applicable. To date, these 
guidelines have been generally welcomed by the 
Stockholm Convention as the standard reference. 
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1. 	 Throughout the study, the term “disposal” is used for consis-
tency with the wording in Article 6 of the Stockholm Conven-
tion and applicable Basel Convention Guidelines, but should 
be generally equated to other commonly used terms such as 
“destruction” and “elimination”

Executive Summary 
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Additionally, comprehensive reviews of technologies 
are periodically published, and on-line libraries of 
technology data sheets are maintained by the Basel 
Convention and supporting organizations.

Most recently, the Fifth Conference of the Parties 
(COP-5) to the Stockholm Convention invited the 
Basel Convention to continue this work, specifically 
with respect to: (i) establishing the levels of destruc-
tion and irreversible transformation of chemicals to 
ensure POPs characteristics are not exhibited; (ii) 
considering methods that constitute environmen-
tally sound disposal; (iii) defining low POP-content 
in wastes; and (iv) updating general technical guide-
lines, as well as preparing or updating specific 
technical guidelines for environmentally sound waste 
management (SC-5/9). Likewise, in its decision SC-
5/20, COP-5 further encourages the GEF and parties 
in a position to do so, to facilitate the transfer of ap-
propriate technologies to developing countries and 
countries with economies in transition (CEITs).

GEF is the Convention’s principal financial mecha-
nism in developing countries and CEITs. It has 
a strong interest in the process of selecting and 
implementing POPs disposal technologies, in light 
of the increasing demand for funding of POPs 
disposal as countries implement NIPs. To the end of 
GEF-4, over half of the US$ 412 million allocated to 
the POPs focal area was directly or indirectly related 
to stockpile and waste disposal. It is already appar-
ent that funding and project demand is expand-
ing under the current GEF-5 Chemicals focal area. 
The GEF-5 Chemicals Focal Area Strategy consid-
ers the quantity of PCBs and obsolete pesticides 
including POPs pesticides disposed of as primary 
performance indicators and sets targets for each. 
Therefore, it is an appropriate time for the STAP to 
provide updated, high-level guidance on the selec-
tion of POPs disposal technologies for GEF-financed 
projects. This advisory document builds on the origi-
nal 2004 STAP study and utilizes experience gained 
during GEF-4. Developments related to technology 
availability are updated and issues associated with 
their application in the context of GEF financing in 
developing countries and CEITs are discussed. 

This advisory document is specifically directed to 
recipient countries, implementing agencies and the 
GEF Secretariat but may also serve as guidance to 
technology developers and proponents. With a view 
to providing a consistent overall framework for the 
application of GEF funding in this area, it aims to 
address general requirements and considerations ap-
plicable for selection of POPs disposal technologies. 
It also places disposal of POPs stockpiles and waste 
within the broader context of the POPs management 
process and sound chemicals management. 

However, the document is not intended to duplicate 
or supersede technology evaluations provided by 
the Basel Convention or other groups which, along 
with the evolving technical literature on the subject, 
should remain the principal source of information 
for comparative assessment of technology options. 
Therefore, it is emphasized that the document should 
not be interpreted as excluding or advocating any 
type or particular technology. Rather, it should be 
seen as guidance on the attributes that technologies 
should demonstrate when GEF funding is involved. 

This guidance on selection of POPs disposal tech-
nology is intended to accomplish the following:

•	 Ensure any technology chosen meets accepted 
and consistent environmental performance 
requirements; 

•	 Define minimum standards and performance 
requirements applicable to developing countries 
and CEITs that are consistent with but do not 
exceed those generally accepted in developed 
countries; 

•	 Assure that POPs disposal is integrated with the 
overall POPs management process employed;

•	 Provide safeguards to assure environmentally 
sound management throughout the POPs man-
agement process, and 

•	 Integrate commercial viability with technical fea-
sibility and environmental performance in tech-
nology selection.

In general, the destruction or irreversible transfor-
mation of POPs in an environmentally sound manner 
is not limited by the availability of appropriate tech-
nology - there are a number of such technologies. 
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Rather, it is limited by the practical ability to as-
semble and apply them - particularly in developing 
countries and CEIT’s - in a manner that is efficacious, 
timely and economical.

Destruction cannot be addressed in isolation. The 
application of POPs disposal technology should be 
viewed as one part of an overall POPs management 
process or system. This system includes steps taken 
in advance of the actual disposal or destruction to 
identify, capture, secure, and prepare POPs stock-
piles and wastes for disposal. It also includes post-
destruction steps to manage emissions, by-products 
and residuals. The management process depends 
upon high-quality information regarding POPs 
stockpiles and waste, and the effectiveness of the 
institutional and regulatory framework under which 
POPs management is undertaken.

Steps Taken in Advance of 
Destruction. Characterization, 
Prioritization, Capture, 
Containment and Pretreatment

A prerequisite for organizing and implementing 
POPs disposal is an effective legislative and regula-
tory framework for POPs identification and control. 
Such a framework allows the assembly of accurate 
and sufficiently complete inventories of: 

(i)	 POPs stockpiles and waste in terms of quantity, 
identity and potency, location, owner/custody, 
and current storage and containment status;

(ii)	 POPs-containing equipment in service linked to 
a general plan for its retirement;

(iii)	 POPs-contaminated sites - known and potential 
- with assessment of risks and potential remedia-
tion requirements, and 

(iv)	 Analytical capacity to characterize and monitor 
current and future POPs stockpiles and wastes.

Based on inventories, stockpiles that are high in 
POPs volume, have high POPs content, or present 
the greatest environmental and health risks, should 
be dealt with first. Recovering, isolating and storing 

POPs securely can often be the most cost-effective 
strategy for immediately mitigating risk consistent with 
the Conventions’ objectives. This requires the physi-
cal capacity to identify, capture, transport and contain 
them, even if disposal cannot occur immediately. It 
also requires appropriate sustainable care and custody 
arrangements to ensure no release while materials are 
stored. Effective capture is also a prerequisite for any 
intermediate pre-treatment activity that may optimize 
and support the application of a disposal technology.

Selection and Qualification of a 
Disposal Technology Including 
Management of By-Products 
and Residuals

1)	 Environmental Performance. POPs destruction 
technologies should be evaluated on the level of 
destruction and irreversible transformation they 
achieve. This requires consideration of all waste 
output streams from the technology, inclusive of 
POPs other than those being destroyed, that may 
be unintentionally produced during the destruc-
tion process.

Destruction Efficiency (DE), which is the percent-
age of originating POPs destroyed or irrevers-
ibly transformed by the technology is the most 
comprehensive measure of destruction applica-
ble to originating POPs, where it can be reliably 
and reproducibly measured. Destruction and 
Removal Efficiency (DRE) is the percentage of 
original POPs destroyed, irreversibly transformed 
or removed from the air emission stream. It may 
serve as a supplementary performance param-
eter recognizing it only accounts for releases to 
air and not what could be transferred to other 
by-products and residuals streams. A DE>99.99% 
and DRE>99.9999% are recommended as work-
ing benchmarks for application in GEF projects. 
In general, higher DEs are preferred, but tech-
nologies should be evaluated on a case-by-case 
basis. Where large amounts of POPs require 
disposal and financial capacity is limited, the 
actual volume of POPs destroyed or irreversibly 



6	 Selection of Persistent Organic Pollutant Disposal Technology for the Global Environment Facility

transformed may be maximized by use of a lower 
cost option that achieves the minimum DE, rather 
than a higher cost option that greatly exceeds 
the minimum DE.

Neither DE nor DRE take into account the poten-
tial for transformation of originating POPs to oth-
er POPs in the technological process. Therefore, 
any technology should demonstrate that this 
potential is minimized and at acceptable levels. 
Ensuring application of best available techniques 
and best environmental practices (BAT/BEP) to 
define safe design and operating conditions 
specific to the technology involved is recom-
mended to maximize achievable environmental 
performance. For solid residuals or by-products 
containing either original or transformation POPs, 
the current provisional Basel low-POPs content 
levels should apply as an upper limit, noting that 
these may be changed and expanded periodi-
cally. Lower levels based on BAT/BEP should be 
attained where practical. Similarly, limits for air re-
lease of original and transformation POPs should 
be set at a level generally accepted in developed 
countries. For polychlorinated dibenzo-p-dioxins 
and polychlorinated dibenzo-furans (PCDD/
PCDF), this is 0.1 ng TEQ/Nm3 to air, again not-
ing that BAT/BEP applicable to technologies can 
result in substantially better performance. 

2)	 Safeguard Measures. These include documented 
processes, procedures and oversight actions that 
should be part of a GEF project’s monitoring and 
evaluation plan, including:

•	 Institutional/regulatory commitment and ca-
pacity to undertake appropriate oversight and 
enforcement;

•	 A national POPs inventory and endorsed NIP, 
regularly maintained and updated consistent with 
Convention obligations;

•	 Unambiguous legal custody and ownership of 
POPs stockpiles and wastes, covering rights of 
access, assignment of financial liability for dis-
posal and environmental damage, and monitor-
ing and site closure;

•	 Credible environmental assessment and per-
mitting applied to facilities and activities and 
benchmarked against international standards and 
practice;

•	 Performance monitoring during operations and 
documentation of the fate of all residues;

•	 Public participation, consultation and disclosure 
including timely access to information about 
POPs stockpile and waste disposal and input on 
how these activities are conducted;

•	 Health, safety and emergency response plans 
covering protection and monitoring of workers 
involved in operating the technology and any 
potentially exposed members of the public.

3)	 Commercial Viability and Economies of Scale. 
Successful, sustainable performance of any 
technology also depends upon commercial or 
financial sustainability. In general, projects should 
employ the most cost effective commercial 
arrangement that also serves to maximize the 
quantity of POPs disposed of, and net global en-
vironmental benefit at minimum risk to comple-
tion. These conditions are most often satisfied 
where the selected technologies are packaged 
on a complete turn-key basis operating at a pre-
dictable “all inclusive” unit cost, with appropri-
ate performance guarantees, free of any dispute 
over technology ownership or licensee rights. 
This generally requires that a vendor possess the 
rights to the technology, a demonstrated track 
record, and the capacity to operate it at the re-
quired location. It also includes technical support 
and training capacity, and the financial strength 
to undertake the proposed work, particularly 
where 1) the application is to occur in developing 
countries and CEITs and 2) technology transfer 
is involved. Where the vendor arrangements 
involve local partnerships, national government 
guarantees may be required to ensure the sus-
tainability of local arrangements and completion 
of the disposal works.

Recognizing the GEF’s commitment to technol-
ogy transfer to developing countries and CEITs, 
the GEF can also consider some financing of 
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technology demonstration, transfer to, and/or 
acquisition by GEF recipient countries, or sup-
port for the latter stages of commercialization of 
locally developed technologies. However, this 
involves assumption of risks in development, 
performance, cost and timing - something that 
argues for caution in undertaking such commit-
ments. Mitigation measures, such as ensuring the 
sharing of financial exposure and phased imple-
mentation arrangements, should be included. 
Such proposals should generally be oriented 
toward technologies that are compatible with 
local conditions, and which offer economies of 
scale and realistic potential for future cost reduc-
tion and efficiencies. In particular, such initiatives 
may be most productively oriented to pre-treat-
ment technologies and longer-term destruction 
of stockpiles of low-concentration/high-volume 
contaminated POPs/chemicals waste and sites.

The need for disposal capacity, current and future, 
and the potential for economies of scale can 
influence POPs destruction technology choices. 
That need also guides decisions regarding de-
velopment of domestic capacity vs. utilization 
of qualified facilities elsewhere. In many cases, 
countries should consider combining their dis-
posal requirements with others and cooperating 
in regional pre-treatment and disposal capability. 
They may also consider integrating POPs stockpile 
and waste disposal with development of more 
broadly-based hazardous and chemical waste 
management infrastructure so as to maximize the 
effectiveness of scarce financial resources. 
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4)	 Infrastructure considerations. Most qualified POPs 
disposal technologies have been implemented in 
developed countries possessing mature regula-
tory and institutional frameworks, good supporting 
infrastructure, a strong technical expertise base, 
and sufficient resources to support their applica-
tion. However, these supporting attributes may 
not be as readily available in developing countries 
and CEITs. High-performance technologies involve 
complex equipment, sophisticated controls and 
processes and require such things as reliable power 
and other utilities for safe and sustainable opera-
tion. A technology selection process has to assess 
these infrastructure needs and prudently balance 
the decision between technological complexity and 
practical applicability vs. simplicity of operation.

This document contains a listing of technologies 
applicable to POPs stockpile and waste disposal 
that potentially meet environmental performance, 
safeguards and commercial viability requirements, 
including technologies that have or are currently 
being supported in GEF financed projects. It sum-
marizes their principal application characteristics 
and includes references to detailed fact sheets 
where available. This listing covers commercial and 
near-commercial technologies classed as operating 
in reducing, closed, and/or starved oxygen envi-
ronment, and commercial technologies operating 
in open oxidizing environments. A third category 
covering primary pre-treatment technologies is also 
included. It is emphasized that this list is illustrative, 
and users undertaking specific technology selection 
work should carefully validate information with the 
referenced documentation and candidate vendors. 
It is also not intended to exclude any other tech-
nologies or variations of those identified that can 
demonstrate the above requirements. New tech-
nologies or modifications of current technologies 
offering both improved environmental performance 
and cost-effectiveness will inevitably enter the mar-
ket and may be considered. 

The document also includes a strategic approach to 
the technology selection process, noting that the tim-
ing constraints of maintaining an efficient GEF project 
cycle may themselves limit technology selection. A 
screening stage leading to a short list of technologies 
or combinations of technologies may be undertaken 
in advance of Project Information Form (PIF) submis-
sion, but will more likely occur during the GEF sup-
ported project preparation stage. A final technology 
selection might be made at this stage, but could also 
be part of project implementation, involving the for-
mal evaluation of concrete commercial proposals. In 
some cases, particularly where technology transfer is 
involved, final selection might proceed in two stages: 
the first involving a demonstration of the technology, 
followed by a commitment to completing disposal of 
the larger volume POPs stockpiles and wastes if suc-
cessful and cost effective. 

Recommendations for the GEF

STAP’s Advisory Document concludes with the fol-
lowing overarching recommendations respecting 
the GEF’s role in supporting the disposal of POPs 
stockpiles and waste and specifically the selection of 
POPs disposal technology:

1)	 POPs disposal should not be considered in isola-
tion. It is an integral component of environmen-
tally sound POPs management.

2)	 As a general principle, developing countries and 
CEITs should not be held to more stringent stan-
dards than those accepted and generally applied 
in developed countries.

3)	 Environmentally sound disposal of POPs is not 
generally limited by availability of appropriate 
and capable commercial and near-commercial 
POPs destruction technology. 

4)	 Many available technologies are limited 
largely by their current cost-effectiveness and 



	 Selection of Persistent Organic Pollutant Disposal Technology for the Global Environment Facility	 9

commercial maturity. For some, there is also a 
lack of application experience in developing 
countries and CEITs, where project risks and cost 
uncertainty are generally higher. 

5)	 The cost of environmentally sound disposal of 
the totality of POPs waste in developing coun-
tries and CEITs will greatly exceed available GEF 
resources. Therefore, maximizing the mass of 
POPs destroyed, and the global environmental 
benefit achieved from GEF funding, will involve 
trade-offs in the technology selection process 
among unit disposal costs, destruction efficien-
cies, financial risk, application location, and 
implementation time required. 

6)	 GEF financing may consider i) direct funding of 
disposal costs based on an all inclusive com-
petitive price offered by a service provider with 
qualified disposal capability; ii) contribution to 
new disposal facility development costs; or iii) 
supporting technology transfer through acquisi-
tion and demonstration.

The critical elements in POPs technology selec-
tion outlined in this document may be used to 
help streamline the design, development, review, 
implementation and execution of GEF funded POPs 
disposal projects. A more uniform approach to POPs 
disposal projects will enhance appropriateness of 
technology to local project conditions. It would also 
support clearer lessons learned as the portfolio of 
projects matures, enabling further refinement in the 
approach to project design, and maximization of 
impact and sustainability.
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The purpose of this STAP Advisory Document is 
to provide updated guidance on the selection 
of disposal technologies for Persistent Organic 
Pollutants (POPs) as applied in GEF-financed 
projects undertaken within the Chemicals Focal 
Area. The target audience for this work is the 
GEF itself, acting as the financial mechanism for 
the Stockholm Convention on Persistent Organic 
Pollutants (Stockholm Convention, 2001), and the 
family of decision-makers2 who are involved in 
implementing it. 

The question of what constitutes an appropriate dis-
posal technology for POPs and what barriers exist in 
applying such a technology has been, and remains, 
an important implementation issue for the Parties 
to the Stockholm Convention (the Parties) and the 
GEF. These questions were the subject of extensive 
study and debate during the development and 
negotiation of the Convention in the late 1990s. 
This discussion has continued since the signing of 
the Convention in 2001, and is now of immediate 
practical interest as Convention implementation 
activities are underway. The GEF, and specifically 
the STAP, have been active in this discussion, includ-
ing undertaking a major workshop and study (STAP, 
2004a, b) on emerging and innovative technologies, 
primarily non-combustion technologies. 

2.	  Including, inter alia, GEF Secretariat, GEF Implementing 
Agencies, and GEF’s recipient countries

	 Selection of Persistent Organic Pollutant Disposal Technology for Global Environment Facility (GEF) Projects	 11

1. Introduction
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Between 2001 and the end of GEF-4 in mid 2010, 
the GEF had allocated about US$412 million to a 
portfolio of 219 POPs projects and secured about 
US$667 million in co-financing. One hundred thirty-
two countries had undertaken enabling activities 
and other capacity-building projects targeting prep-
aration and submission of NIPs, with about US$69 
million in GEF funding. Ninety-seven countries 
receiving GEF support had submitted completed 
and endorsed NIPs, 29 counties had pending NIP 
submissions, while 6 GEF-supported countries had 
not moved forward with completing NIPs to date. 
One hundred twenty-eight of the GEF-supported 
countries had ratified or acceded to the Stockholm 
Convention. Six countries receiving enabling activity 
support were not yet Parties to the Convention. 

During GEF-4, 85 GEF POPs projects have moved 
into NIP implementation either as country-specific 
projects (52 projects) or global or regional projects 
facilitating implementation (33 projects). These 
projects accounted for US$343 million or 83% of the 
GEF’s accumulated financial commitment to this fo-
cal area at the end of the GEF-4 replenishment pe-
riod. NIP implementation projects will probably be 
the main focus in the future. Forty-seven (55%) NIP 
implementation GEF-4 projects included substantive 
components related to management and disposal 
of POPs under Article 6 of the Convention. These 
projects account for GEF commitments of US$216 
million or 63% of the NIP implementation project 
commitments and 52% of the GEF’s overall com-
mitment. These projects typically cover: i) technical 
assistance for the process of determining disposal 
strategies including identifying and evaluating 
disposal technology options; ii) operational activities 
related to capturing and securing stockpiles; and iii) 
disposal of POPs material, with the latter generally 
being the largest expenditure. 

An analysis of GEF-4 NIP implementation projects 
(Appendix 1) shows that 28 projects involve allocation 
of GEF funds to studies intended to identify, evaluate 
and/or select disposal technology options. Twenty-
six projects have selected or expressed a preference 
for at least a general class of technology, with 19 

selecting combustion and 7 selecting nominally non-
combustion options for some disposal requirements. 
In the case of combustion technology, most have 
selected high temperature incineration (HTI) at es-
tablished hazardous waste facilities, although 2 have 
indicated co-disposal in cement kilns may be used. 
Three non-combustion projects3 have progressed to 
technology specification and two are moving forward 
to actually having demonstration facilities in place. 
Others have generally short-listed candidate tech-
nologies, subject to more detailed assessment.

Where a preference is specified, 25 GEF-4 projects 
indicate plans to export stockpiles for disposal, while 
18 are pursuing in-country disposal options. Smaller 
and less industrially developed countries are electing 
export, while larger countries with more substantial 
industrial capacity are favoring existing or proposed 
new domestic disposal facilities, often with linkages 
to broader hazardous waste management capability. 
At least 24 projects have also included pre-treatment 
of POPs stockpiles and waste, typically related to 
decontamination of PCB-containing electrical equip-
ment and contaminated oils. Similarly, many of these 
projects include capacity-strengthening related to 
POPs-contaminated sites. 

In addition to the practical experience associ-
ated with NIP implementation, a number of other 
developments and broader trends have emerged 
since 2004 that influence selection of disposal 
technology. The Basel Convention on the Control 
of Transboundary Movement of Hazardous Waste 
and their Disposal (Basel Convention), as mandated 
under Article 6 of the Stockholm Convention, has 
prepared and periodically updates guidance for 
the overall management of POPs, as well as for 
specific POPs substances, including consideration 
of disposal technology options encompassing both 
combustion and non-combustion systems (Basel 
Convention, 2011). This guidance (Basel Guidelines) 
has been formally endorsed for use by the Parties 
and is considered the compliance benchmark. As 
such, the Basel Guidelines should be used in con-
junction with this document in undertaking GEF-
financed POPs disposal projects. There has also 

3.	  Non-combustion demonstration projects in Slovakia (GEF ID 1692) and the Philippines (GEF ID 2329), and the Agent Orange clean-
up project in Vietnam (GEF ID 3032)
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been an expansion of the substances covered by 
the Convention (Stockholm Convention, 2009) which 
may impact disposal technology selection options 
as countries begin to undertake management of 
stockpiles and waste associated with them. 

Global attention to sound chemicals management 
has progressed significantly. In particular, the SAICM 
framework serves to link and find synergies among 
a number of chemicals-related Conventions and 
international agreements, including the Stockholm 
Convention. Consistent with sound chemicals manage-
ment, there is increasing recognition that management 
of POPs stockpiles and wastes should be integrated 
into the development of environmentally sound haz-
ardous waste management capacity and infrastructure. 
While not explicitly addressed in this work, many of 
the technologies available for POPs disposal also have 
potential application to the broader end management 
of hazardous and chemical wastes.

These linkages are reflected in the GEF-5 Focal 
Area Strategies (GEF, 2009) and Final GEF-5 
Programming Document (GEF, 2005) with creation 

of a combined Focal Area covering sound chemi-
cals management and encompassing the previously 
separate POPs and Ozone Depleting Substance 
(ODS) Focal Areas. With respect to ODS, an emerg-
ing priority of the Montreal Protocol is the environ-
mentally sound destruction of “end of life” (EOL) 
ODS, which involves technology selection issues 
similar to those associated with POPs. Nevertheless, 
phasing out POPs and reducing POPs releases 
remains a primary objective (Chem-1) of the GEF-5 
Chemicals Focal Area strategy with the large major-
ity of resources being programmed toward that ob-
jective. More specifically, the amount of POPs waste 
prevented, managed, and disposed of, and the 
number of POPs-contaminated sites managed in an 
environmentally sound manner is a defined outcome 
(Outcome 1.4). The amounts of PCBs and obsolete 
pesticides, including POPs pesticides, disposed of 
are listed as the primary performance indicators. 

Therefore, it is propitious for GEF/STAP to examine 
the current status of disposal technologies and their 
application through GEF financial support in devel-
oping countries and CEITs. The work expands the 
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guidance of the original GEF STAP study to reflect 
experience gained during GEF-4. This includes 
recognition that disposal technology should not be 
viewed in isolation. Other aspects of the waste man-
agement process also have a significant bearing on 
disposal system decision-making. The practical as-
pects of applying technology in a cost-effective and 
environmentally sound manner in developing coun-
tries and CEITs also deserve serious consideration. 

While the focus of this document is on performance-
based selection and application of disposal technol-
ogy to POPs stockpiles and wastes, it also provides 
guidance regarding activities required to support 
disposal. It defines “safeguards”: that is, measures 
assuring environmentally sound management during 
disposal of POPs stockpiles and waste. Safeguards 
guide implementing agencies and GEF beneficia-
ries as they prepare, approve, implement, monitor 
and evaluate GEF financed projects. Finally, there 
is a need to integrate commercial performance 
and economic-viability criteria into the technology 
selection process. Sustainable financial operation of 
a facility, regardless of the assessed technical and 
environmental performance potential, is critical to 
achieving ultimate environmentally sound disposal. 

This work does not attempt to duplicate other 
detailed technology studies, the line libraries of 
technology assessments available, particularly those 
maintained by the Basel Convention (Secretariat of 
the Basel Convention, ND) the International HCH and 
Pesticide Association (IHPA, 2011), the comprehen-
sive technology options study undertaken as part of 
several GEF-4 supported initiatives such as the Africa 
Stockpiles Programme (Africa Stockpiles Programme, 
2011) and the recent comprehensive updated review 
of non-combustion technologies prepared by the 
United States Environmental Protection Agency 
(USEPA) (USEPA, 2010). Likewise, it does not create 
an expert Decision Support System (DSS) that could 
be utilized in screening, and ultimately selecting, 
disposal technologies. However, such a DSS may find 
application in conjunction with this guidance docu-
ment on an application-specific basis, if it will be 
developed in the future. 



Article 6 of the Convention addresses measures to 
reduce or eliminate releases of POPs4 in the form of 
stockpiles of Annex A and B chemicals, and wastes 
containing Annex A, B and C chemicals. It requires 
Parties to manage POPs stockpiles and wastes in a 
manner protective of human health and the environ-
ment. Management of POPs stockpiles and wastes 
includes their identification, as well as identification 
of products and articles in use that may become 
POPs stockpiles and wastes, and their physical 
management in a safe, efficient and environmentally 
sound manner, inclusive of handling, collection, 
transportation storage and disposal.

In the case of disposal, Article 6 states that this must 
occur so that “the persistent organic pollutant con-
tent is destroyed or irreversibly transformed so that 
they do not exhibit the characteristics of persistent 
organic pollutants or otherwise disposed of in an 
environmentally sound manner when destruction or 
irreversible transformation does not represent the 
environmentally preferable option or the persistent 
organic pollutant content is low, taking into account 
international rules, standards, and guidelines.” 

Article 6 also: i) excludes disposal operations that 
may lead to recovery, recycling, reclamation, di-
rect re-use or alternative uses of POPs; ii) prohibits 
transport of POPs stockpiles and wastes across 
international boundaries without consideration of 

4.	 For purposes of this document POPs shall be those substanc-
es specifically defined as such in the Annex A, B and C of the 
Convention.
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2. Definitions Related to 
POPs Disposal
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international rules, standards and guidelines; and 
iii) requires the identification and remediation of 
POPs contaminated sites in an environmentally 
sound manner. The referenced international rules, 
standards and guidelines encompass regional and 
global regimes governing the management of haz-
ardous waste as well as guidance developed coop-
eratively with the Basel Convention.

The key criteria needed to assess the acceptability 
of disposal and the technologies applied are : i) 
the required level of destruction and irreversible 
transformation that is considered to eliminate the 
characteristics of POPs as defined in Annex D of the 
Convention; ii) standards for environmentally sound 
management of POPs stockpiles and wastes gener-
ally and specifically as may be defined by BAT/BEP 
standards where possible; and iii) acceptably low 
POPs content both in the context of defining what 
is to be considered as POPs stockpiles or wastes, 
and acceptable as residual POPs content in resi-
dues and releases after application of a disposal 
technology. The Stockholm and Basel Conventions 
share the mandate for determining these criteria. 
They are addressed on an interim basis in the Basel 
Guidelines for the originally designated Annex A, B 
and C POPs, with continuing joint work by technical 
bodies mandated by both conventions providing 
refinement and expansion on an ongoing basis. 
Ongoing guidance on these criteria can be expect-
ed in relation to “new” POPs, new and emerging 

technologies, and BAT/BEP standards applicable to 
them as they mature.

In addition, there is a need to integrate destruc-
tion technology evaluation and selection with 
techniques for other POPs management activities 
that are implicitly or explicitly covered by Article 6. 
Pre-treatment of POPs waste and stockpiles should 
be considered, both in terms of its environmentally 
sound performance but also in terms of its im-
pact on selection, practicality, and performance of 
technologies considered for subsequent disposal. 
Similarly, management and disposal of residuals 
from destruction activities must be considered. 

Article 6 also encompasses remediation of POPs-
contaminated sites - soil, sediment or water - to a 
level defined by a cleanup standard, possibly the 
Basel low-POPs-content level. This may involve a 
mix of technologies that can either: i) remove POPs 
from the contaminated medium for subsequent 
destruction/irreversible transformation (i.e. disposal); 
and/or ii) destroy or irreversibly transform the POPs 
contaminant in-situ. While, remediation technolo-
gies cannot be strictly equated with disposal tech-
nologies applied directly to POPs stockpiles and 
wastes, in many cases they will be common, par-
ticularly where they complete environmental sound 
destruction or irreversible transformation to the 
cleanup standard meeting an accepted definition of 
low POPs content. 
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3. Strategy Options for the 
Overall Management of 
POPs Stockpile and Waste

The POPs waste management process encompasses 
roughly sequential phases of identification, capture 
and containment, pre-treatment (if applicable), and 
disposal inclusive of disposal verification, residuals 
management, and post disposal monitoring. The 
first three phases are undertaken prior to the dispos-
al phase, and pre-existing infrastructure for residual 
management may also be required. Pre-treatment 
may be a distinct phase in advance of disposal or 
part of disposal per se. In any event, the “front end” 
phases, pre-treatment, and residuals management 
can each significantly impact the approach to dis-
posal and the associated technology selection. 

Identification. The first phase in management entails 
accumulating detailed knowledge of existing and 
potential POPs stockpiles and wastes. Potential 
wastes include POPs-contaminated equipment and 
products either still in use or which might be identi-
fied in the future. A baseline inventory of production 
and use of POPs, some knowledge of past POPs 
contamination of sites, and the location of current 
and potential stockpiles and waste form the starting 
point for NIP development.

Ideally, the NIP baseline inventory includes specific 
locations, current physical condition and custody of 
stockpiles, and potential risks if released. Similarly, 
the inventory should quantify POPs containing prod-
ucts in use. The principle example of this is PCB-
containing equipment in service that will require 
some forecast of the rate at which it will be retired 
and added to the inventory for disposal. Similarly, 
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some knowledge of potentially contaminated sites 
should be provided. This baseline inventory can 
help define disposal requirements sufficiently to 
allow planning for the needed scale and timing, as 
well as technical attributes required of the disposal 
technology and supporting infrastructure.

However, baseline POPs inventories are often less 
detailed than described above, and may require fur-
ther data collection. In turn, this is often dependent 
on developing institutional capacity and legislative 
and regulatory tools to formalize identification and 
registration of POPs for control purposes. It also may 
require acquisition of analytical capability to support 
waste identification and prioritization. Therefore, ad-
ditional refinement of the POPs inventory, inclusive of 
supporting information and capacity strengthening, 
may be needed before moving forward with the dis-
posal phase. This will vary from country to country.5 

Regardless of the complexity, GEF support for 
disposal should depend upon a reasonably accu-
rate definition of the quantities of POPs targeted 
for disposal, their characteristics, their location, 
the feasibility of accessing them, and a forecast of 
future disposal requirements as a function of time 
and quantity. This will require critical assessment of 
the inventories as part of finalizing disposal strategy 
and detailed technology selection. For purposes of 
evaluating a country’s readiness for funding the fol-
lowing should be considered: 

i)	 The legislative and regulatory framework for 
control of POPs, including sites where POPs 
stockpiles and waste are located or sites that 
are contaminated with POPs, registration/
labeling/status reporting of POPs-containing 
equipment and products in use, and provi-
sions for enforcement of such controls;

ii)	 Current, creditable inventory of POPs stockpiles 
and wastes including quantity, general analytical 
characterization, location, owner, and assess-
ment of current storage and containment status; 

iii)	Formal inventory of POPs-containing prod-
ucts in use linked to a general plan for their 

capture and removal from service in accor-
dance with national phase out objectives and 
those required under the Convention;

iv)	Formal inventory of potential POPs-
contaminated sites with preliminary assess-
ment of impact and risk; 

v)	 Provision for maintaining and regularly updat-
ing inventories; and

vi)	Availability of qualified sampling and analytical 
capacity to characterize POPs wastes and as-
sess POPs content in POPs containing equip-
ment, inclusive of institutional arrangements 
that provide for access to this capability.

Capture and Containment. Identified POPs stock-
piles and waste should be captured and contained 
in a secure fashion, so as to immediately mitigate 
near-term risk and prevent release of POPs into the 
environment. Containment is particularly important as 
there may be significant delay between identification 
of POPs stockpiles and wastes, and the availability of 
financial resources for disposal. 

Capture and containment involves securely packag-
ing or containerizing these materials as required at 
their current locations, characterization via an item-
ized inventory, and protection against release during 
handling and storage. Packaging or containerization 
may also involve clean up and packaging of surface 
site contamination and isolation of consumables used 
in the packaging process. If the material is to remain 
at its original location, it may be necessary to provide 
secondary containment and security; however, it will 
more often be transported to a centralized secure 
transitional storage site. All practices, procedures and 
standards for these activities, including training and 
occupational health and safety provisions, should 
be established in national hazardous waste regula-
tions and these regulations should be benchmarked 
against international standards. Substantial published 
guidance is referenced in the Basel Guidelines and, 
for POPs pesticides, in the guidance and training 
materials published by the United Nations Food and 
Agriculture Organization (FAO) (FAO, 2011). 

5.	  It should be noted that the GEF-5 Focal Area Strategy makes provision for updating of NIP’s which potentially allows resources to be 
directed to this kind of NIP refinement and should be coordinated with NIP implementation proposals.
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The choice between locating transitional secure 
storage at the original location of the stockpiles, or 
a centralized designated facility will be a function of 
a variety of factors including, inter alia:
 

i)	 Condition of POPs stockpiles and wastes any 
acute risks they pose;

ii)	 Proximity to sensitive human or environmen-
tal receptors;

iii)	 Physical state of the waste;
iv)	 Public reaction to their presence;
v)	 Quantity;
vi)	 Existence of clear sustainable custody ar-

rangements including appropriate training 
and equipment;

vii)	 Pre-treatment considerations if applicable;
viii)	Estimates of future stockpiles and waste gen-

eration with associated storage requirements;
ix)	 Availability of acceptable centralized storage 

or resource requirements to develop it, and
x)	 Likely timing of undertaking actual disposal. 

Large industrial or communal infrastructure facilities 
holding POPs stockpiles and wastes may be appro-
priate locations for transitional storage until dispos-
al. Choice of such facilities must consider whether: 
i) the storage facility operator is financially stable; ii) 
the ownership and custody arrangements covering 
the subject POPs stockpiles and wastes are clear 
and undisputed; and iii) there is an ongoing need 
for such capacity for future POPs stockpiles. As an 
example, this option for storage could be appropri-
ate where a major electrical utility holds significant 
stockpiles, has pre-existing maintenance infrastruc-
ture, and the technical capability to manage it. 

However, POPs stockpiles and wastes are often 
comprised of widely distributed small quantities with 
no clear custody or ownership, and thus are difficult 
to monitor. Such distributed stockpiles constitute a 
public liability, and a state responsibility is implied 
for re-packaging, local cleanup of contaminated 
material and consolidation at a centralized storage 
facility. Furthermore, this kind of secure transitional 
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storage may form part of a more general transfer 
station system developed as part of broader na-
tional chemical and hazardous waste management 
infrastructure. They may also serve as a basis for 
incremental development of pre-treatment and ulti-
mately disposal facilities. 

In summary, sustainable “front end” capability and 
capacity for identification, capture and secure con-
tainment/storage should be in place or committed to 
as a condition of major commitment to high cost dis-
posal, and included in NIP implementation proposals. 

The quantities of POPs waste and stockpiles will 
largely determine whether a country elects to de-
velop its own disposal capacity to or access facilities 
elsewhere. NIP inventories show that POPs stock-
piles and waste vary greatly, country to country, but 
estimated quantities are generally small compared 
to hazardous waste generated in even moderately 
industrialized countries, and would generally require 
a small portion of the broader commercial treatment 

and disposal capacity might be available or would 
developed. Thus, many countries should look to 
combining their POPs disposal requirements with 
others, either through exporting to existing facilities 
or collaborating in development of regional facilities. 
It also suggests that countries should carefully evalu-
ate upstream pre-treatment as a means of reducing 
the amount of material requiring transfer elsewhere.

Initial system investment should commonly be for 
capture and containment via a secure transitional 
storage facility. In practice, the need for such 
capacity exists in virtually any country. Ultimately, 
the goal is disposal consistent with elimination of 
the materials, but secure storage may reduce the 
time pressure on selection of disposal technology. 
Further, high concentration POPs or those with 
particularly high risks for near term destruction - 
should be the priority, even if it means shipment to 
existing facilities - while storing lower concentra-
tion contaminated materials for future disposal. 
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4. Disposal Technology 
Performance, Safeguard and 
Commercial Requirements.

This section provides guidance on “environmentally 
sound disposal” and on “environmentally sound 
technology” utilized for disposal. It also introduces 
guidance for determining commercial sustainability. 

Technical and Environmental 
Performance

As an overall principle, the Basel Guidelines, 
as periodically amended and adopted by the 
Convention, should constitute basic guidance and 
minimum standards applied to POPs stockpiles 
and waste disposal technology used in GEF funded 
projects. These may also be supplemented by 
other applicable internationally-accepted guidance. 
Similarly, credible national regulatory standards 
and applicable BAT/BEP standards, where avail-
able, should govern compliance with environmental 
performance parameters not related to POPs emis-
sions or discharges. Likewise, a basic assumption 
in this work is that more restrictive technical and 
environmental performance standards would not 
be applied to GEF financing of POPs disposal in 
developing countries and CEITs than are applied in 
developed countries.6

 

6.	 This should does preclude or discourage developing coun-
tries or CEITs from adopting more stringent standards where 
as a policy this is felt appropriate and such standards can be 
achieved in a cost effective manner.
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Pursuant to Article 6 of the Convention, environ-
mental performance standards should be applied to 
the following interrelated areas: i) degree of destruc-
tion or irreversible transformation required; ii) low 
POPs content; iii) permitted level of unintended 
POPs releases; and iv) environmentally sound 

disposal in the absence of destruction and irrevers-
ible transformation. In effect, the overall criteria for 
environmental performance of POPs destruction 
technologies should be based on the achieved level 
of destruction and irreversible transformation. That 
includes consideration of all waste output streams 
from the technology, inclusive of POPs other than 
those being destroyed that may be unintentionally 
produced during the destruction process.

Degree of destruction or irreversible transforma-
tion. The most comprehensive available parameter 
applicable to originating POPs stockpiles and 
waste is Destruction Efficiency (DE)7 which is the 
percentage of originating POPs destroyed or ir-
reversibly transformed by a particular technology. 
Destruction and Removal Efficiency (DRE)8 which 
is the percentage of original POPs destroyed, ir-
reversibly transformed and removed from the air 
emission stream, is also a commonly used param-
eter for degree of destruction in developed coun-
tries. Both parameters have limitations. Neither 
DE nor DRE take into account the potential for 
transformation of originating POPs to other POPs 
in the technological process. DE can be difficult 
to reliably and reproducibly measure. DRE only 
accounts for releases to air and not what could 
be transferred to other by-products and residuals 
streams. Recognizing the aforementioned limita-
tions, these parameters are generally used as a 
technology performance measure in the destruc-
tion and irreversible transformation of originating 
POPs. Therefore this work recommends that an 
acceptable and demonstrated level of DE be used 
and that DRE may be used in conjunction with DE. 
This recognizes that, while the achievement of 
high DREs demonstrates minimal POPs release to 
air, this must not be accomplished via transfer of 
releases to other environmental paths. In practice, 
developed countries accept less than 100% de-
struction with some release from the process and 
retention of some level of POPs content in residu-
als. Based on the review of available commercial 
and near commercial technologies contained in 

Environmentally Sound Technologies

Environmentally Sound Technologies maximize en-
vironmental protection, minimize environmentally 
damaging emissions, use resources in a sustain-
able manner, minimize waste generation, maxi-
mize waste/by-product recycling, and responsibly 
handle what residual wastes that are generated. 

Environmentally Sound Technologies are complete 
systems that include know-how, technical proce-
dures, goods and services, equipment, organiza-
tional/managerial procedures and a supporting 
sustainable commercial base. Consequently, the 
assessment, transfer and assimilation of these 
technologies involve human resources develop-
ment, local capacity building needs, institutional 
and regulatory context, and sufficient and sustain-
able financing and commercial arrangements. 
Moreover, such technologies need to be compat-
ible with nationally determined socioeconomic, 
cultural and economic development priorities 
while maintaining recognized environmental, 
human health and safety standards. 

Environmentally Sound Technologies meet 
standards of environmental performance. 
Appropriateness of technologies for specific situ-
ations is determined by consistent, comparative 
evaluation of their environmental performance 
and impacts, and a range of technical, com-
mercial and external factors. An expert Decision 
Support System (DSS) could be a useful tool for 
such a comparative evaluation. 

7.	  Calculated on the basis of the mass of the POP content within the waste, minus the mass of the remaining POP content in the gas-
eous, liquid and solid residues, divided by the mass of the POP content within the waste, i.e., DE = (POP content within waste – POP 
content within gas, liquid and solid residual) / POP content within the waste.

8. 	 Calculated on the basis of mass of the POP content within the waste, minus the mass of the remaining POP content in the gaseous 
residues (stack emissions), divided by the mass of the POP content within the wastes, i.e., DRE = (POP content within waste – POP 
content within gas residual) / POP content within the waste.
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Section 5, an attainable minimum DE is 99.99%, 
with 99.9999% DRE as a supplemental requirement 
where applicable provides practical benchmark 
parameters for assessing disposal technology 
performance. Higher demonstrated DEs may be 
preferred on a case-by-case basis. Conversely, 
where large amounts of POPs require disposal, and 
financial capacity is limited, the actual volume of 
POPs destroyed or irreversibly transformed may 
be maximized by use of a lower cost option that 
achieves the minimum DE, rather than a higher 
cost option that greatly exceeds the minimum DE. 
In any situation, best available techniques and best 
environmental practices (BAT/BEP), and a facility 
designed for safe operation of the specific technol-
ogy involved, should be applied to ensure the an-
ticipated environmental performance is achieved. 
Guidance on the actual residual POPs levels that 
need to be met is addressed below. 

Low POPs Content. The Convention and the Basel 
Guidelines, sets out provisional limits for low POPs 
content, and the mechanism to review, expand and 
potentially revise these levels as required has been 
established jointly between the two conventions. 
The provisional levels currently adopted and which 
would apply for purposes of this guidance are: i) 
PCBs: 50 mg/kg; ii) PCDDs and PCDFs: 15 μg TEQ/
kg; and iii) Aldrin, chlordane, DDT, dieldrin, endrin, 
heptachlor, HCB, mirex and toxaphene: 50 mg/kg 
for each. As of yet, low POPs content has not been 
defined for new POPs added to the Convention in 
2010.

Unintentional releases from environmentally sound 
disposal. Recognizing that neither DE nor DRE take 
into account the potential for transformation of 
originating POPs to other POPs in the technological 
process, such releases should be accounted for in 
the assessment of technologies. Most commonly, this 
refers to atmospheric emission of PCDD/PCDF and 
other Annex C materials created during destruction 
processes. Generally, the benchmark level in devel-
oped countries and the Basel guidelines for PCDD/
PCDF is 0.1 ng TEQ/Nm3; however, state-of-the-art 
performance may be substantially lower and should 
be considered in comparative assessment of technol-
ogies. Standards for other unintended POPs release 

both to air and other media should be governed by 
pertinent national legislation and international rules, 
standards and the Basel Guidelines as they may cover 
such releases in the future. 

Environmentally sound disposal in the absence of 
destruction or irreversible transformation. Most of-
ten, this refers to disposition of destruction residuals 
having POPs content below the low POPs content. 
It could also apply where financial resources are not 
available to for immediate POPs destruction but 
prompt interim action is needed. It may also apply 
when destruction is not an environmentally sound or 
practical option. 

In the case of solids, the Basel Guidelines identify 
engineered landfills and permanent storage in 
underground mines and formations as technology 
options. The intent of the guidelines is that such 
disposal should minimize the risk of release of re-
sidual POPs to the environment, primarily to surface 
or ground water, and wider transfer into the open 
environment.

The guidance prohibits land disposal of liquid or 
semi-liquid POPs containing wastes or residues, and 
limits of solid disposal to facilities that meet accepted 
international or developed country requirements for 
hazardous waste land disposal (Basel Convention, 
1995; EU, 1999; USEPA, 2011). These requirements 
should specifically cover: i) the natural hydrogeological 
setting and barriers it provides; ii) engineered barriers 
that limit infiltration into leachate and leachate escape 
from the landfill; iii) leachate collection and treatment 
capability; iv) POPs waste location identification in the 
landfill; v) ground and surface water monitoring; vi) clo-
sure requirements; and vii) post closure custody, moni-
toring, land use restriction, and liability arrangements.

As a general practice in relation to GEF Projects, land 
disposal options should be limited to solid waste 
that meets the Basel Guidelines’ provisional low 
POPs content if considered anything but a transi-
tional step to destruction. Solid wastes above the low 
POPs content level should be pre-treated to remove 
residual POPs, or ensure their potential release from 
the waste is minimized (USEPA, 1992; Environment 
Canada, 2002; European Communities, 2003). Where 
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solid waste exceeds the low POPs content level, 
a specific justification and risk assessment for land 
disposal should be provided on a case-by-case basis. 
In no case should the POPs content exceed the level 
allowable consistent with international best practice. 
Similarly retained POPs content in liquid discharges 
to the general environment should be governed by 
credible national and/or international waste water 
discharge standards, and where practical subject to 
pre-treatment removal. 

While the above guidance does not differentiate 
between combustion and non-combustion technolo-
gies, in reality, the majority of POPs disposal capacity 
in place globally is currently based on combustion, 
typically as part of broader commercial hazardous 
waste management systems. The majority of this ca-
pacity is based on high temperature incineration (HTI) 
designed generally for destruction of organic haz-
ardous waste with some capacity provided through 
co-disposal in cement kilns. As a consequence, POPs 
actually disposed of using GEF support to date has 
relied on commercially-available combustion based 
facilities with demonstrated environmentally sound 
performance, meeting developed country regulatory 
standards. However, it is recognized that combus-
tion technologies may underperform, particularly 
with respect to unintended POPs releases under 
Convention Article 5 and Annex C. For this reason, 
it is recommended that their use be consistent with 
the guidance on best available techniques (BAT) and 
best environmental practice (BEP) for provided by the 
Convention (Stockholm Convention, N.D.), and the 
European Commission IPPC BREF for BAT applicable 
to waste incineration (European Commission, 2006). 
In this regard, particular attention should be paid 
to facility-specific performance demonstration data, 
including emission monitoring practices and history, 
demonstration of performance on test burns, evalu-
ation of residual POPs content in solid and liquid 
residuals and discharges results of test burn, and 
operating condition monitoring practice.

Safeguards Measures

The actual performance and effectiveness of a dis-
posal technology is a function of its capability and 
its implementation, including controls, procedures, 
organizational arrangements and external stakehold-
er relationships. Best practice requirements applied 
to technology implementation are called “safeguard 
measures” for purposes of this work. Safeguard 
measures provide assurance that the disposal tech-
nology selected will be implemented as proposed 
and will perform as expected. GEF-financed projects 
should include the following: 

National Regulatory Control System. A regulatory 
system, supported by legislation, at least potentially 
consistent with international practice and guidance, 
should be in place. This includes demonstrated 
government oversight and enforcement, whether 
disposal is taking place inside or outside the benefi-
ciary country. Disposal arrangements must explicitly 
demonstrate compliance with Basel Guidelines Parts 
IV.A.1 and IV.B.2. POPs wastes above the low con-
tent level should be classified as hazardous waste for 
purposes of regulatory control. Regulations should 
require identification, labeling, registration and status 
reporting of POPs containing equipment and specify 
the types of containers, storage areas, transportation 
practice, acceptable sampling, analytical methods 
and safety procedures for each POP waste. A func-
tioning environmental assessment and permitting 
system must be in place as well. 

National Inventory of POPs Stockpiles and Waste. 
A comprehensive inventory of POPs wastes and 
POPs-containing equipment is needed. It should 
be current (beyond the initial NIP) and compliant 
with Convention reporting requirements (Section 
3). Ideally, the national inventory should also cover 
POPs-contaminated sites and sources of unintended 
POPs release, integrated with a Pollutant Release 
and Transfer Register (PRTR) system and a broader 
chemicals management program. 
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National Implementation Plan. An endorsed NIP 
must be on file with the Convention9; however, it 
should be viewed as a living document and updated 
periodically. 

Custody, Ownership and Liability. Legal custody and 
ownership of POPs stockpiles and wastes, inclusive of 
rights of access, must be clear. Similar clarity should 
exist with respect to financial liability for disposal, any 
environmental damage that may occur in the process or 
as a result of it, and any applicable monitoring and site 
closure requirements. In the absence of validated clarity 
the government should assume the default liability.

Environmental Assessment and Permitting. 
Disposal facilities, domestic or foreign must be 
specifically permitted for the disposal activities pro-
posed. This includes an internationally benchmarked 
environmental assessment (EA) and Environmental 
Management Plan (EMP). An EMP would include 
regular performance evaluations validating compli-
ance with permits and monitoring of POPs releases 
via analytical capability accredited to recognized 
standards. The World Bank provides an example 
of safeguards-oriented EA and EMP (World Bank, 
1999) requirements which might be bolstered by an 
environmental management system (EMS) such as 
ISO 14000 (ISO, 2011). 

Environmental Performance Demonstration. In 
many cases, technologies are screened and selected 
on the basis of past evaluations of facilities analo-
gous to those proposed; however, such demonstra-
tions may be based upon destruction of other POPs, 
in other forms or other concentration from those 
anticipated for the proposed facility. The “gold stan-
dard” for evaluation is demonstrated environmental 
performance by a facility operating according to 
the anticipated conditions, and is preferred. Where 
an existing facility is proposed to receive candidate 
wastes, selection should be based on documented 
performance. Where a new facility is involved, trials 
should be conducted during development, dem-
onstrating compliance with environmental perfor-
mance criteria. In either case, periodic monitoring of 
performance should be undertaken with lot-by-lot 

certification documentation of performance and fate 
of all residues and releases.

Public participation, consultation and disclosure. 
Public participation is a basic obligation and prin-
ciple in the Convention (Article 10) with general 
guidance on it is provided in Part K of the Basel 
Guidelines. GEF supports the inherent right of the 
public and external stakeholders to timely access to 
information about POPs stockpile and waste dispos-
al and to provide input on preparatory activities as-
sociated with the capture, transportation and secure 
storage of POPs stockpiles and wastes, as well as 
the fate and impact of releases and residues.

Thus, any facility, whether existing or proposed, must 
have a public participation, consultation and disclo-
sure program. This program, including operating 
practices, emissions performance and decommission, 
if applicable, is a joint responsibility of the proponent 
organization and the authorities. The various tools 
include public hearings and meetings, media public-
ity, information brochures and documentation, and 
public access to project documentation in hard copy 
and electronic form. The government should moni-
tor and facilitate public participation consistent with 
the Aarhus Convention on Access to Information, 
Public, Participation in Decision-making and Access 
to Justice in Environmental Matters (UNECE, 1998), 
or equivalent.

Health, safety and emergency response plans. 
Health and safety protection plans for workers and 
potentially exposed members of the public are 
required. The geographical extent of such plans 
should be determined by public concern and risk 
assessment methods. Health monitoring specifically 
related to potential impacts of exposure to POPs 
should be applied to workers; plants should be de-
signed to avoid meaningful exposure to the public. 
Emergency response plans covering accidents and 
upset conditions must be in place. Specific guidance 
on the scope and content of these plans is provided 
in Sections I and J of the Basel guidelines along with 
international references. 

9.	 It has generally been assumed that this is an eligibility condition for GEF funding although some flexibility has been provided where 
endorsement and submission is pending.
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Commercial Viability
 
A successful POPs disposal project not only re-
quires environmentally sound technology, but also a 
commercial arrangement that provides for disposal 
reliably at a predictable and affordable cost, and 
with assured completion. It must do so utilizing the 
available local supporting infrastructure, human 
resources and institutional and regulatory frame-
work. This is most easily achieved by collaboration 
of the technology vendor, operating licensee and 
a local partnership with whom a viable commercial 
agreement can be negotiated. Experience shows 
that commercial viability rather than technical and 

environmental performance is the main barrier to 
practical application of POPs disposal technologies 
in developing countries and CEITs.
 
Said another way, despite GEF funding, where 
stable business and financial relationships are ab-
sent, the GEF investment may not result in any POPs 
disposal and the continuing risk of POPs release. 
Even if successfully implemented, a poor commer-
cial arrangement under financial pressure can lead 
to compromised environmental performance and 
circumvention of required safeguards.  
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Examples of possible commercial arrangements 
where GEF financing could be involved include: 

i)	 Reimbursement of Direct Disposal Costs. GEF 
financing is applied to actual disposal costs 
charged by a qualified commercial service 
provider offering environmentally sound dis-
posal technology and the operational capacity 
to implement it. This will typically be provided 
on turnkey, unit cost basis, and be selected on 
a cost-competitive basis10. This is appropriate 
where wastes are directed to existing qualified 
domestic or foreign facilities or to a facility at an 
advanced stage of development using non-GEF 
financing. 

ii)	 Contribution to New Disposal Facility Capital 
Development Costs. GEF financing could 
form a portion of the capital investment in new 
disposal facilities employing established fully 
commercialized technology in a developing 
country or CEIT for subsequent purposes of 
POPs disposal. 

iii)	 Acquisition, Development and/or Demonstration 
of Disposal Technology. GEF could also con-
tribute to acquisition of commercial technolo-
gies and their demonstration in the recipient 
country. Similarly, financing demonstration of a 
technology under development and/or commer-
cialization within a recipient country might be 
proposed. 

In general, the GEF objectives of maximizing the 
quantity of POPs eliminated (i.e. immediate global 
environmental benefit) and cost effectiveness, will 
be best achieved under the first scenario listed 
above; and ultimately, in the near term, may be 
where its resources are focused, recognizing this 
entails the least risk and greatest compatibility 
with the time frames dictated by the GEF project 
cycle. However, the GEF also has objectives related 
to facilitating technology transfer to developing 
countries and CEITs, hence the possibility of the 

second and third scenarios above. In both cases, 
it is prudent for GEF to approach such interven-
tions cautiously, particularly noting higher risks and 
potentially longer time periods before concrete 
results are achievable.

GEF financing of capital investment in new disposal 
facilities should only be done selectively based on 
demonstrated country need and/or particular risk 
avoidance. GEF financing could assist as leverage to 
supplement a financing package where the majority 
of financing is committed by other credible funding 
sources. In such cases, the GEF may want to con-
sider targeting its contribution to specific aspects 
such as qualification of the facility and technology 
such that it meets international standards or spe-
cific incremental components required to do so. It 
may also want to focus its contributions on facility 
development having broader national or regional 
application. In general, the GEF should avoid being 
the “the first money in” in such cases. 

Notwithstanding the legitimate GEF objectives 
related to technology transfer, it should be recog-
nized that technology acquisition is essentially a 
commercial business decision by its proponents 
within a country, and those proponents should lead 
the financing. Development and/or demonstration 
of technologies involve significant risks, potentially 
open-ended cost exposure, and uncertain time 
frames. For this reason, only such projects dem-
onstrating technical, environmental and safeguard 
characteristics, as well as stable and sustainable 
business arrangements should be undertaken. 
Economic risk mitigation options include assurance 
of significant levels of co-financing, avoidance of 
large upfront financial exposure, and phasing of 
project activities. Similarly, such initiatives might 
focus on demonstrating smaller-scale and lower-cost 
technologies applicable to pre-treatment of POPs 
stockpiles and wastes, or demonstrations of site re-
mediation exhibiting unique challenges and involv-
ing high environmental and health risk.

10.	Recognizing that hazardous waste disposal has often been subsidized in developed countries, application of subsidies by national 
governments or waste generators to utilize locally qualified facilities could occur as matter of local policy, but the GEF funding should 
generally remain limited to a reasonable level based on what may be commercially available. 
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In any event, the justification for both direct capital 
investment in facility development, and technol-
ogy transfer/ acquisition interventions should be 
clear in terms of global, as opposed to strictly local 
benefits. Such global benefits might include replica-
tion potential or utilization as regional infrastructure. 
Similarly, such a justification should include cost 
comparisons with alternatives such as using exist-
ing domestic or available external facilities em-
ploying qualified environmentally sound disposal 
technology. 

An assessment of the commercial viability of any 
proposed POPs disposal technology should include: 

•	 The degree to which the technology is, or can 
be made, available as a complete commercial 
offering applicable to the POPs stockpile and 
disposal requirement at the selected location and 
at reliability capped cost, inclusive of any set up, 
pre-treatment, training and operational supervi-
sion required, and with appropriate performance 
guarantees and monitoring.

•	 The level of technology maturity in the market 
place, its availability free of any dispute over 
technology ownership or licensee rights, its be-
ing offered by a commercial entity with a dem-
onstrated relevant track record, technical support 
capacity and financial strength to undertake the 
proposed work, inclusive of the necessary local 
partnership arrangements, where applicable.

•	 Strength of local partnerships, where involved, 
measured in terms of relevant technical/opera-
tional experience and financial capacity, and po-
tentially including backstopping by government 
to ensure the sustainability of local arrangements 
and completion of the disposal works. 
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5. Overview of Available 
Disposal Technologies

This section identifies and categorizes a number of 
available POPs disposal technologies that potential-
ly meet technical and environmental performance 
requirements, and safeguard measures, as identified 
above. Appendix 2 provides an indicative candidate 
list of such technologies, from which a selection for 
purposes of screening might be made, followed by 
a more detailed comparative technical, environmen-
tal and commercial selection process. However, us-
ers undertaking specific technology selection work 
should carefully validate the general and indicative 
information provided with the referenced documen-
tation and candidate vendors themselves. It is also 
not intended to exclude any other technologies or 
variations of those identified that can demonstrate 
the above requirements. New technologies or 
modifications of current technologies offering both 
improved environmental performance and cost-ef-
fectiveness will inevitably enter the market and may 
be considered. 

In general, most of the technologies identified 
in Appendix 2 have been applied commercially, 
although in most cases not in developing countries 
or CEITs. The listed candidate disposal technologies 
generally encompass those identified in the Basel 
Guidelines, the 2004 GEF/STAP Report and other 
previously referenced technology reviews includ-
ing the recent review by USEPA (USEPA, 2006). The 
principal ones are included in the Basel Convention 
and IHPA catalogues of technology specifications 
and data sheets (IHPA, 2011; Secretariat of the 
Basel Convention N.D.b). For the most part, this 
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list is applicable to technology options of applying 
the technology on-site or off site in relation to the 
location of the subject POPs stockpiles and waste, 
and in the case of off-site applications, deployment 
in the beneficiary country or at a facility elsewhere. 
In most cases, they may also have application 
beyond POPs disposal and could address broader 
hazardous/chemical waste treatment and disposal 
requirements.

In using this information, it should be understood 
that application of POPs disposal technologies can 
present unique challenges in developing countries 
and CEITs. Available disposal technologies generally 
involve complex equipment, sophisticated controls 
and processes involving definable risks. They often 
require extensive support infrastructure, such as a 
reliable power supply and other utilities, for safe and 
sustainable operation. These kinds of factors repre-
sent potential barriers to application of technologies 
in developing countries and CEITs, even though 
they are in commercial or pilot scale operation in 
developed countries. Depending on local infrastruc-
ture, technical knowledge and expertise, it will be 
necessary to balance the general trend of increasing 
complexity associated with nominally higher perfor-
mance technologies, with the situation in countries 
that may tend to favor simplicity to support their 
sustainability.

The list has been divided into four categories. The 
first three categories might be considered technolo-
gies intended specifically for destruction/irreversible 
transformation. They are differentiated between 
reducing, closed and/or oxygen starved opera-
tions (nominally non-combustion technologies), 
and oxidizing environments (nominally combus-
tion technologies). The nominally non-combustion 
technologies are further differentiated between 
commercial and potentially commercial, noting that 
commercial viability should be validated for each 
specific application.

The last category applies to commercial pre-treat-
ment technologies to separate and concentrate 
POPs for destruction/irreversible transformation. 
These technologies involve relatively sophisticated 
design and equipment. Other more common waste 

pre-treatment techniques may also be integrated 
into the primary pre-treatment and destruction/irre-
versible transformation technologies. 

Appendix 2 does not include post-treatment dis-
posal technologies typically applied to destruction 
residues that exceed the low-POPs concentration, 
nor to circumstances where destruction or irrevers-
ible transformation is not an environmentally sound 
option. For GEF recipient countries, an acceptable 
strategy is most often the provision of secure transi-
tional storage until destruction capacity is available, 
rather than permanent land disposal in engineered 
landfills or underground mines and formations.

Solidification/stabilization techniques might apply 
as post-treatment technology to add containment 
assurance for disposal of low-POPs content waste or 
residuals, although engineered landfills are currently 
the preferred containment for such material, particu-
larly if enhanced by passive biological processes. 

Neither does Appendix 2 include biological, photo-
chemical and phytoremediation technologies. While 
all these show promise and may have application 
as part of a menu of technologies, none is deemed 
mature enough as a process for inclusion herein. 
They could, however, be applied in combination 
with direct disposal technologies for bulk residual 
soil or waste solids after segregation from higher 
concentration POPs, or have application as a post 
treatment technology. Similarly, they may apply as a 
completion step where secure landfills are used for 
immediate containment. As the GEF may increas-
ingly address POPs contaminated sites in the future, 
STAP may wish to consider a more detailed assess-
ment of these types of technologies in the context 
of site remediation. 

The technologies listed range from those provided 
by a sole vendor to those offered by multiple ven-
dors in various configurations on a proprietary basis. 
Finally, it includes generic, well-established, widely 
available technologies replicable by experienced 
practitioners such that any potential end user could 
choose to adopt and develop facilities using them. 
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6. Disposal Technology 
Selection Process and the 
GEF Project Cycle

Technology selection will generally involve two 
stages. The first is a screening stage where a dis-
posal technology is assessed on a coarse inclusion/
exclusion basis. This should result in a short list of 
technologies anticipated to meet the stipulations of 
Sections 4.1, 4.2 and 4.3. Where it is to be applied 
in a GEF-beneficiary country, screening should also 
include assessment of the practicality of applica-
tion under conditions prevailing in that country. The 
second stage is a detailed comparative assessment 
of technical and commercial proposals solicited for a 
site-specific application. 

In the screening process, minimum performance 
standards can be assessed based on published 
and vendor-supplied information, to validate that 
requirements for such parameters as: DE; low-
POPs content of residues and unintended releases; 
and management of residues and by-products, 
are achievable in the particular application. At this 
stage, a country may also apply exclusions dictated 
by national policy to classes of technology, such as 
exclusion applied to combustion technologies11.

11.	 It is recommended that GEF’s position on this be entirely neu-
tral given its recommendation that selection be environmental 
performance based.
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It may also consider domestic policy regarding ap-
plication of the technology on-site (i.e. brought to 
the location of a specific POPs stockpile) or off-site, 
in either the GEF recipient country or elsewhere. 
If an exclusively in-country option is selected, the 
comparative analysis should include cost-compar-
ison with export, and practical consideration of 
local support infrastructure, pre-treatment capacity, 
utility/consumables availability, and human re-
sources, all of which may narrow the siting options. 
It may also include evaluation of the need for a 
technology demonstration step. Similarly, broader 
policy decisions related to development plans for 
general hazardous waste management infrastruc-
ture and stimulation of technology transfer should 
be covered. The screening stage should cover the 
probability of commercial viability being achieved, 
according to the criteria cited above.

The second stage of the technology selection process 
is a formal evaluation of proposals solicited from short-
listed vendors/service providers and specific to a POPs 
stockpile and waste application. This should include 
technical, execution and commercial proposal com-
ponents, and if required, proposals related to technol-
ogy transfer. The basis for such proposals should be a 
comprehensive technical specification setting out the 
application requirements and conditions, and scope of 
work to be undertaken. The evaluation should involve 

well-defined decision factors and weightings based 
on expert judgment. Initially, this stage should verify 
the qualification results from the first screening stage. 
Where the application is deemed to require a dem-
onstration step, it should include a proposal for the 
demonstration independent of a final commitment for 
its full scale application. 

For GEF financed projects, the screening stage could 
be completed prior to the project’s preparation 
stage, and be included with the Project Identification 
Form (PIF) submitted for entry of a project into the 
GEF work program. However, in many cases formal 
screening may occur during the project’s detailed 
preparation stage, with results presented in the 
Implementing Agency’s Project Document and 
Request for CEO Endorsement. The second stage 
(development of detailed specifications and formal 
solicitation/evaluation of proposals from short-listed 
vendors) might also be undertaken in whole or in part 
during detailed project preparation. However, the 
final selection of technologies and/or service provid-
ers could also be part of the competitive procure-
ment process applied by the Implementing Agency 
and GEF beneficiary during project implementation. 
The complexity of final selection will vary depending 
on the specific application, commercial approach, the 
need for technology demonstration and inclusion of 
technology transfer provisions. 
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7. Recommendations  
and Conclusions

The principal findings of this work in relation to 
the selection of disposal technology applied to 
POPs stockpiles and waste in the context of GEF 
financed projects are:

•	 Technical and environmental qualifica-
tion of POPs disposal technology should be 
performance-based.

•	 The evaluation of safeguards provisions and 
commercial viability should also be included in 
the selection process.

•	 Developing countries and CEITs should not be 
held to higher standards than those accepted in 
developed countries.

•	 Disposal is only part of the POPs management 
process and must be integrated with steps in-
volving some or all of capture, containment, se-
cure storage, pre-treatment, transport, and post 
disposal residuals management/monitoring.

•	 Economies of scale should be considered in any 
decision to build new or use existing facilities.

•	 Integration of POPs disposal requirements with 
those required for environmentally sound chemi-
cal/hazardous waste management should like-
wise be considered as part of broader national 
or regional infrastructure development. 

•	 Inventories of POPs stockpiles and waste sub-
ject to disposal should be prioritized in terms 
of POPs concentration and risk of release to 
optimize the GEF interventions global environ-
mental benefit and cost effectiveness.

•	 Environmentally sound disposal of POPs is 
not generally limited by availability of suitable 
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technology, but rather by the current cost-effec-
tiveness and commercial maturity of the avail-
able technologies. This is particularly true when 
considering application in developing countries 
and CEITs where implementation and financial 
risks are generally higher. 

•	 Primary Environmental Performance require-
ments recommended are:
–	 Current Basel Guidelines should apply.
–	 As a general principle, levels of POPs de-

struction and irreversible transformation 
should consider all POPs in waste output 
streams of a technology.

–	 POPs destruction efficiency (DE) applicable 
to the originating POPs should be >99.99% 
with Destruction Removal Efficiency (DRE) 
>99.9999% as a supplemental requirement, 
particularly in relation to POPs release to air.

–	 Low POPs content as specified in the current 
Basel Guidelines should apply as an upper 
limit for residuals.

–	 Unintended release limits should be set 
at nominal developed country standards; 
i.e., 0.1 ng TEQ/Nm3, for PCDD/PCDF air 
emissions.

•	 Specification of BAT/BEP for design and operat-
ing conditions on a technology-specific basis, 
where practical. While the highest overall de-
struction efficiency possible is preferable, where 
large amounts of POPs require disposal and 
financial capacity is limited, the actual volume of 
POPs eliminated and associated global envi-
ronmental benefit may be maximized by use of 
a lower cost option that achieves the minimum 
DE, rather than a higher cost option that greatly 
exceeds the minimum DE.

•	 Safeguard measures are needed to assure im-
plementation and achievement of performance 
as specified: 
–	 Institutional/regulatory commitment and 

capacity for oversight and enforcement.
–	 Linkage to a national POPs inventory and 

endorsed NIP, regularly maintained and 
updated.

–	 Undisputed legal custody and ownership of 
stockpiles and wastes with attendant financial 
responsibility.

–	 Credible environmental assessment and per-
mitting process.

–	 Environmental performance demonstration.
–	 Provision for operational monitoring of per-

formance and tracking of POPs from acquisi-
tion to final disposition.

–	 Public participation, consultation and 
disclosure.

–	 Health, safety and emergency response 
plans. 

•	 An evaluation of commercial viability and sus-
tainability should be applied in the selection of 
POPs disposal technology including consider-
ation of:
–	 Availability of the commercial offering at pre-

dictable and competitive cost, inclusive of set 
up, pre-treatment, training and operational 
supervision, including appropriate perfor-
mance guarantees.

–	 Technology maturity in the market place.
–	 Technology ownership or licensee rights.
–	 Capacity of vendor/operator in terms of rel-

evant track record, technical support capac-
ity and financial strength to undertake the 
proposed work.

–	 Local partner capability, including relevant 
technical/operational experience and finan-
cial capacity, as applicable.

–	 Backstopping in the form of completion 
guarantees, as applicable.

•	 GEF financing may consider i) direct funding of 
disposal costs based on an all inclusive com-
petitive price offered by a service provider with 
qualified disposal capability; ii) contribution to 
new disposal facility development costs; or iii) 
supporting technology transfer through acquisi-
tion and demonstration.

•	 In considering the above, a balance needs to be 
struck between the GEF objectives associated 
with maximizing the quantity of POPs eliminated 
(i.e. immediate global environmental benefit) 
in the near term as obtained through direct 
funding of disposal costs, and the objective of 
facilitating technology transfer and develop-
ment of local infrastructure where completion, 
cost and timing risks are inherently greater, and 
POPs elimination is less in the near term. 
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Appendix 1

Summary Analysis of GEF POPs Funding to the End of GEF-4
No. of 

Projects

Commitments (Million US$)

GEF Co-Financing Total

Overall GEF Portfolio 219 412.2 666.5 1,078.7

Enabling Activities Portfolio 134 69.0 24.4 93.4

Country Specific Projects 133 63.2 21.3 84.5

Project less than US$0.5 million 130 54.3 5.8 60.1

Large Country Projects 3 8.9 15.5 24.4

Regional/Global Projects 1 5.8 3.1 8.9

NIP Implementation Portfolio 85 343.2 642.2 985.4

Country Specific 52 248.5 512.9 761.3

Regional/Global 33 94.6 129.2 223.8

Projects on Alternatives 7 44.4 55.7 100.1

Projects on Medical Waste 3 32.0 76.7 108.7

Projects on Unintended Releases 5 10.8 24.5 35.3

Projects on NIP Implementation Support/Capacity Building 22 37.5 45.4 82.9

Projects Including POPs Stockpile/Waste Disposal 47 215.8 433.2 649.0

Analysis of POPs Stockpile/Waste Disposal Project Scope

Projects Undertaking Technology Selection Studies 28

Projects Selecting/Favoring Combustion Technology 19

Projects Selecting/Favoring Non-Combustion Technology 7

Projects with No Stated Technology Preference 15

Projects Based on Export for Disposal 24

Projects based on In-Country Disposal 18

Projects including Pre-Treatment 24
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